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Abstract

This paper analyzes the relationship between fiscal and structural policies and gender
inequality in education and labor force participation for countries at different stages of
development. Due to the substantial number of possible factors that link with gender
inequality previously highlighted in the literature, we pay particular attention to addressing
model uncertainty and using various statistical methods to find the variables with the
strongest links to gender gaps. We find that higher public spending on education, better
sanitation facilities, low adolescent fertility, and narrower marriage age gaps are significantly
related to narrower gender gaps in education. We also find that better infrastructure, a
stronger institutional environment, more equal legal rights, and low adolescent fertility rates
are strongly associated with higher female labor force participation. When labor market
protection is low, an increase in protection is associated with a narrowing of labor force
participation gaps between men and women. But when labor market protection levels are
high, an increase in protection is associated with a widening in labor force participation gaps.
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I. INTRODUCTION

1. Despite progress of the recent decades, gender gaps in various areas of economic
opportunities and outcomes remain, with significant macroeconomic consequences.
Female labor force participation is lower than male participation in most countries, women’s
access to education is more limited than that of men, and gender gaps in accessing social and
financial services and legal rights persist, especially in emerging markets and low-income
countries. These disparities have adverse implications for women’s economic productivity,
income equality, and, ultimately, growth and economic development (Duflo 2012;
Jayachandran 2015; Kochhar, Jain-Chandra and Newiak, 2017). Indeed, vast empirical
evidence exists to show that significant macroeconomic gains can be realized when women
are able to develop their full labor market potential (Elborgh-Woytek and others 2013,
Cuberes and Teignier 2016; Kochhar, Jain-Chandra and Newiak, 2017).

2. What can policymakers do, then, to promote gender equality in economic
empowerment? Which policies are more effective in fostering female labor force
participation and women’s access to education? Building on evidence from numerous
microeconomic and macroeconomic studies, this paper conducts an empirical analysis based
on macroeconomic data to estimate the impact of fiscal and structural policies on gender
inequality in a sample of 100 countries from 1980 to 2014. Our study focuses in particular on
policies that could address gender gaps in labor force participation and educational
opportunities for women, as measured by years of schooling and years in tertiary education.
Realizing that there is no silver-bullet for policies to take effect across all income levels, we
also examine whether certain policies are more critical in emerging markets and low-income
countries (LICs) than in advanced economies.

3. The novelty of our paper is that it applies Bayesian Model Averaging (BMA) to
identify the most fundamental and robust factors that link to gender inequality. Against
the background of the large number of potential determinants of gender inequality suggested
in the literature, this methodology helps address model uncertainty as part of the statistical
methodology (Fernandez and others 2001; Sala-i-Martin 2004; Papageorgiou and Masanjala
2008). BMA is well established in the growth literature to address the complications posed
by the fact that a vast number of determinants have been proposed to explain real GDP per
capita growth (for instance, Durlauf and others (2004) surveyed 140 determinants of
economic growth). Bayesian model averaging has also been used to introduce new
development determinants into the literature (Eicher and Newiak 2013). While the number of
suggested drivers of gender equality in the literature is large, no other paper has yet
addressed model uncertainty to the best of our knowledge.

4. We find that the scope for policies to narrow gender gaps is substantial and we
identify policy actions that are likely to provide the largest “bang for the buck” in
reducing various dimensions of gender inequality. The results of our paper should be read



as robust associations between gender equality and certain factors, rather than necessarily as
causal relationships.

e Policies to narrow gender gaps in education. Good sanitation facilities, as highlighted
in UNESCO (2014), are strongly associated with a narrower education gap between
males and females in emerging markets and low-income economies. This finding—
already emphasized in case studies and other micro level analysis (e.g., Hannan and
Anderson 2002: Adukia 2016)—is here confirmed with macro data. Low adolescent
fertility, a narrower marriage age gap (to proxy cultural norms and under-age marriage)
and public spending on education are also linked to lower gender gaps in education.

e Policies to narrow gender gaps in labor force participation. Improvements in
infrastructure (such as electricity, better access to water, and improved sanitation
facilities), stronger legal rights for females, low adolescent fertility, a narrower marriage
age gap and a stronger institutional environment (as measured by the corruption index)
strongly relate to higher female labor force participation and narrower gender gaps in
labor force participation. This paper also finds that labor market protection appears to
have a non-linear relationship labor market participation gaps. At lower levels of labor
market protection, stronger protection is associated with narrower labor force
participation gaps, but at higher levels of protection, excessive labor market rigidity
diminishes that effect. This result is broadly consistent with World Bank (2013) which
finds that tighter “employment protection legislation and minimum wage can shift
employment away from young people, women, the less skilled”. But there exists a
“plateau” for labor market protection at which changes in employment protection have
minimal effect on employment (and productivity). According to this study, when the edge
of employment protection is too-strict or the too-loose, impacts are more negative.

5. The paper is organized as follows. Section Il reviews the existing literature; Section
I11 presents stylized facts on the relationship between macroeconomic and structural policies,
and gender gaps in advanced economies, emerging markets and LICs. The data, empirical
methodology, and estimation results using OLS are discussed in section 1V, while Section V
presents the results of the BMA approach. Section V1 discusses the conclusions and policy
implications.

Il. LITERATURE REVIEW

6. Gender equality encompasses a variety of dimensions, such as equality in the
access to education, health and financial access for women and men, equality in labor
force participation, and political representation. When analyzing the impact of policies on
gender equality, the cross-country literature often focuses on labor market outcomes, namely,
female labor force participation or employment, while studies at the country level have also
more deeply analyzed how policies impact inequality of opportunity, such as school
enrollment rates. For each outcome variable, previous papers have explored many potential
determinants of gender gaps. Micro-level studies—both theoretical and empirical—are
particularly insightful in this respect, and provide the underpinnings to the analysis of this



paper. The main areas of work in the theoretical and empirical literature—both at the micro
and macro level and covering cross-country and panel-studies—are summarized below.
Since this literature is vast, this overview does not aim to be exhaustive. Our paper presents a
systematic approach to looking into the significance of factors previously identified in the
literature.

7. A number of studies have pointed to the theoretical underpinning of female
labor supply. Female labor supply is often modeled using the framework of the time
allocation model (Becker 1965), which posits that women make their labor supply decisions
not only considering leisure and labor, but also home-based production of goods and services
(including caring for children). Working for a wage is chosen only if earnings at least make
up for the lost home production (and the associated costs), implying a higher elasticity of
female labor supply to wages. Many studies have emphasized the importance of education in
models of female labor supply. Using micro data, Eckstein and Lifshitz (2011) estimate a
dynamic stochastic female labor supply model with discrete choice (contained in Eckstein
and Wolpin 1989) and find that changes in education and wages play a large role in
explaining female employment, with the former accounting for a third of the increase in
female employment, and the latter explaining about 20 percent. They also formulate a new
framework that models intra-family dynamics (using dynamic stochastic games) and relate it
to the household’s labor supply decision. Fernandez and Wong (2014) develop a dynamic
life-cycle model with incomplete markets and risk-averse agents who differ in their
educational endowments and make work, consumption, and savings decisions. They find
that, in addition to the above factors, divorce risk has a large impact on married women’s
participation rates.

8. Empirical work has shown that fertility and higher marriage rates significantly
affect female labor force participation. For individual countries, there is evidence of a
negative relationship between fertility and women’s participation in the labor force. For
instance, in a panel of 97 countries, Bloom and others (2009) find that the number of births is
significantly negatively related to women’s labor supply, with each birth on average
decreasing women'’s labor supply by almost two years during a women’s reproductive life.
Mishra and Smyth (2010) estimate that a 1 percent increase in the fertility rate results in a 0.4
percent decrease in female labor force participation rates in G7 countries. While there is a
negative relationship between the variables at the individual country level, there is a positive
relationship between fertility and female labor force participation at the cross-country level.
Using data from OECD economies, De Laat and Sevilla-Sanz (2011) explain this puzzling
result by taking into account men’s contribution to home production. They find that women
living in countries where men participate more in-home production are better able to
combine motherhood with work outside the house, leading to greater participation in the
labor force at relatively high fertility levels. The trade-off between family and work is also
reflected in a negative correlation between female labor force participation and marriage
rates. Luo (2018) exploits exogenous variation in the US marriage market caused by World



War |1 casualties to show that marriage is an important opportunity cost that hinders women
from becoming entrepreneurs.

9. Fiscal policies that are tailored to country-circumstances can significantly
increase female labor force participation (Aguirre and others 2012; Duflo 2012; Revenga
and Shetty 2012; Sen 2001; Thévenon 2013; Kalb 2009). On the revenue side, tax credits or
benefits for low-wage earners can stimulate labor force participation, including among
women. By reducing the net tax liability or even turning it negative, tax credits increase the
net income gain from accepting a job. Such credits are usually phased out as income rises.
Policies can also build on the fact that female labor supply is more responsive to taxes than
male labor supply. For example, a switch from family income taxation to individual income
taxation that reduces the tax burden for (predominantly female) secondary earners can
support female labor force participation, while it would affect the less-tax-elastic male labor
supply to a smaller extent (Elborgh-Woytek and others 2013).

10.  As for expenditure policy, higher spending on infrastructure and education, as
well as better access to comprehensive, affordable, and high-quality child care supports
female employment (Gong, Breunig, and King 2010). The elasticity of female labor supply
with respect to the price of child care has been estimated to range from —0.13 to —-0.2. Thus,
reducing the price of childcare by 50 percent could be associated with an increase of 6.5 to
10 percent in the labor supply of young mothers. Other studies document the importance of
public infrastructure to boost the participation of women in the labor force. Norando (2010)
finds that a large part of the difference in female labor force participation rates in 1990
between the United States, on the one hand, and Brazil and Mexico, on the other, can be
explained by the availability of basic infrastructure (electricity and running water). Ghani,
Kerr, and O’Connell (2013) note that inadequate infrastructure affects women’s participation
more than that of men because women are more often responsible for household activities.
Using micro data, Das et al. (2015) estimate that female labor force participation in India
would rise by 2 percentage points if Indian states increased education spending by 1 percent
of GDP.

11.  Gender-based legal restrictions impede women’s empowerment and thus their
economic participation. Gonzales and others (2015) examine the effect of gender-based
legal restrictions and other policy choices and demographic characteristics on female labor
force participation. Drawing on a large panel data set of gender-related legal restrictions
(World Bank 2013), they find that restrictions on women’s rights to inheritance and property,
as well as legal impediments to undertaking economic activities such as opening a bank
account or freely pursuing a profession, are strongly associated with larger gender gaps in
labor force participation.

12. Female labor force participation is positively correlated with educational
attainment for women. Calibrating a dynamic model of labor supply, Eckstein and Lifshitz
(2011) find that one-third of the increase in female employment during the last century in the



United States can be attributed to education. In an empirical exercise, Steinberg and Nakane
(2012), show that a one standard deviation increase in the education level in Organization for
Economic Cooperation and Development (OECD) countries is associated with a 3 percentage
points increase in female labor force participation.

13.  Alower female age at marriage and large age gaps between men and women at
marriage have been associated with high gender inequality. Marrying at a younger age is
associated with becoming a parent at a younger age and thus impacts an individuals’
educational investment decision. For instance, using micro data from rural Bangladesh, Field
and Ambrus (2008) show that each additional year that marriage is delayed is associated with
about one--fifth additional year of schooling and 5.6 percent higher literacy for women.
Arguing that a lower age of marriage for women may simply reflect lower marriage ages for
both men and women in a society, Stimple and Stadelmann (2016) test the relationship
between the gap between men and women at marriage and estimate that an additional age
difference between husband and wife of one year reduces female secondary schooling
completion rates by 14 percentage points. This, in turn, adversely impacts female education
more than male education, therefore increasing the education gap.

14. In this paper, we construct a large country-year panel dataset to examine the
determinants of gender gaps in a systematic way. As noted in the literature survey above,
many variables have been proposed in both macroeconomic and microeconomic studies as
potential determinants of gender gaps. The large number of potential determinants creates
complications in several aspects.

e First, a large number of regressors makes it hard to identify the variables that are the most
strongly related to gender gaps. Given that the sample size is often a constraint in macro-
level studies, large model uncertainty caused by many potential regressors becomes an
obstacle for researchers to draw conclusions on the importance of regressors.

e Second, from a more practical perspective, policy advice demands prioritization.
Resources and capacity are often constrained, and policies that pay the best bang for the
buck should be prioritized. To tackle model uncertainty, we use Bayesian Model
Averaging* to identify the most robust determinants of gender gaps. Sala-i-Martin et al.
(2004) pioneered the use of BMA in the growth regression literature. In many of the
recent empirical macroeconomic studies, BMA has been commonly used as a mean to
address model uncertainty.?2 We contribute to the literature by being the first to apply
BMA to study the determinants of gender inequality.

! Leamer (1978) discusses the use of Bayesian methods to select econometric models. Raftery et al. (1997)
introduces the Bayesian Model Averaging as an alternative approach to hypothesis testing and model selection
in social sciences. Please refer to Section V. of this paper for a more detailed discussion of BMA.

2 See, for example, Jones and Schneider (2006), Moral-Benito (2012), and Du et al. (2013).



I11. STYLIZED FACTS

15.  Before turning to the empirical investigation, we take a preliminary look at the
data on our sample of 100 countries from 1980 to 2014, to uncover possible correlations
among policy variables and gender inequality in education and labor force participation, as
well as highlight any differences between developing countries, emerging markets and
advanced countries.® As shown in Annex Table Al, some of the gaps may be small when
considering the global sample. However, disaggregating advanced economies from emerging
and developing countries shows that the size of gender gaps varies among different country
groups (e.g., while education gaps are closed in advanced markets, they persist in EMDES).

16.  Stylized facts point to a number of possible determinants of gender gaps in
education:

e Higher public spending on education is associated with a narrower gender gap in years of
schooling in both developed and developing countries, although the relationship appears
to be stronger in the latter (Figure 1, panel 1), possibly reflecting larger marginal returns
to education when the level of economic development is lower.

e Better infrastructure, as measured by improved access to sanitation facilities, is
negatively correlated with the gender gap in years of schooling in emerging markets
(Figure 1, panel 2). This may be because in countries with better infrastructure, females
can reduce the time spent on household activities, and increase the time in school. In
most societies, females are responsible for household water supply and sanitation. This
activity can be very time-consuming in areas lacking adequate access to water and
infrastructure. For example, collecting water is estimated to take as much as 26 percent of
women’s time in rural Africa (Lamb 2015). Also, access to sanitation may have a direct
impact by allowing adolescent girls to attend school more regularly and reduce security
concerns. This effect is not evident in advanced economies, where access to sanitation
facilities is high and is not likely to be a binding constraint.

e Finally, the data suggest that improved access to finance is associated with a narrower
gender gap in tertiary enrollment, but not in secondary or primary enrollment, possibly
reflecting the higher cost of tertiary education.

17.  Similarly, we find evidence for a range of possible determinants of gender gaps
in labor force participation gaps:

e Stylized facts also confirm the finding by Gonzales and others (2015) that more equal
legal rights are associated with narrower labor force participation gaps (Figure 2,
panel 1).

3 The policy variables and gender gaps in Figure 1 and Figure 2 are all demeaned by country and by year to
eliminate time and country specific effects. We demean the data by regressing all variables on year and country
fixed effects.
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e Higher public spending on education is also associated with lower labor force
participation gaps: the former is associated with lower education gaps, and more highly
educated women have larger incentives to join the labor market (Figure 2, panel 2).
However, the effect seems to be mainly driven by advanced economies. This may reflect
that public spending on education in advanced countries provides skill sets that would
make it easier for women to access the labor market.

e The impact of labor market regulation on labor force participation gaps seems to be
equally ambiguous, with some relationship in advanced economies, but less so in
emerging and developing economies (Figure 2, panel 3).

Figure 1. Determinants of Education Gaps

o Advanced Economies ~ ° Emerging Economies
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Note: All variables are net of year and country fixed effects. All variables are demeaned by regressing each variable on year
and country fixed effects.
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Figure 2. Determinants of Labor Force Participation Gaps
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IV. WHICH FACTORS ARE MOST STRONGLY RELATED TO GENDER INEQUALITY?—
FREQUENTIST APPROACH

A. Empirical Specification

18.  We estimate a fixed-effect panel regression to assess the impact of policies on
gender gaps, while controlling for country structural characteristics.* The model allows
accounting for potential unobserved non-time variant factors at the country level, and
controlling for global factors which may have influenced the gaps similarly in certain points
of time. Specifically, we estimate the following relationship.

Gapk,it = a + oPolicykiit + fXkit + Mk + vt + kit
In which:

e Gapx,it is gender gap in either labor force participation or education in county i in region
k and in year t.

e Policyk,tcaptures various types of policies, specifically:

» Fiscal policy: public spending on education and on health, that are expected to
provide both opportunities to attend school and better skills to join the labor
market. It would have been desirable to also include the tax rate on secondary
earners and a dummy for income vs. family taxation into the regressions to test
for biases in tax incentives for women. However, these data are not available for
most EMDEs.

» Several indicators of infrastructure: access to sanitation facilities, access to
electricity, access to improved water source, and telephone subscription rates.
Good infrastructure would decrease the time needed to spend on household
activities—often disproportionately allocated to women and girls—thus freeing
up their time to attend school or join the labor market. Moreover, adequate
infrastructure provides a safer environment to travel to and attend school.

» Structural policies related to the labor market, the product market, public safety,
and access to finance. These policies are proxied by a labor market protection
index, trade openness, the political risk rating, and the control of corruption.
Annex Il gives an overview of the labor market protection indices examined in
our analysis.

» A range of legal variables to capture the equality between men and women under
the law, including: equal inheritance rights for daughters and sons, women’s right

4 We also experimented with lagged policy variables as regressors to check whether simultaneity is a concern,
and the results remain largely unchanged.
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to head a household, and guaranteed equality of women and men before the law,
from the World Bank’s Women, Business and the Law database.

e Xyt IS a vector of control variables chosen based on insights from the theoretical and
empirical literature. They include (i) GDP per capita and its squared value to capture
economic development, (ii) fertility and neonatal mortality rates, and (iii) other social
factors, such as the gap in the marriage age between men and women and absolute age at
marriage which determine women’s educational investment decisions and time to spend
in the labor market relative to men, and serve as a proxy for attitudes towards women.

e | are region fixed effects, and v; are year fixed effects.

19.  The model is estimated initially with ordinary least squares, and then with the
Bayesian Model Averaging (BMA) to check for robustness. Note that the specification
does not allow us to make statements about causality; the results should rather be read as
associations.

B. Results

Gender Gaps in Education

20.  Countries’ level of development and demographics help explain the variation of
gender gaps in education across countries, and the scope for policies to narrow these
gaps is large (Table 1).

o The relationship between gender gaps and GDP per capita is nonlinear. As noted, for
example, in Golding (1995), at early stages of development, improvements in
development outcomes lower the gender education gap, but they seem to increase the
gap in economies at a higher development level, reflecting gaps in tertiary education.
However, at higher income levels, increases in GDP per capita are associated with
narrower gender gaps in tertiary education (columns (4) and (6)).

o Fertility and marriage gaps are closely related to gender gaps in education. Higher
fertility rates at the adolescent stage are strongly associated with wider gender gaps in
education, reflecting girls dropping out from school to take care of their children. A
larger marriage age gap—with the average man being older than the average woman
or girl at the time of marriage in most countries—is associated with larger gender
gaps in education, as men on average have more time to pursue education before
starting a family.

o A stable and safe environment, as measured by indices of political stability and public
safety, links with a narrower gender gap in education.

o Improved access to sanitation facilities is associated with narrower gaps in years of
schooling between girls and boys, as it frees time from household activity and
provides a safer and more hygienic environment at schools.
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Higher financial development is associated with lower gender gaps in tertiary

education, likely reflecting the ability to borrow to finance the higher cost of these

services in many countries.

in tertiary education.

Higher public spending on education and health is associated with lower gender gaps

Table 1. Determinants of the Gender Gap in Education
(Gender Gap in Years of Schooling, in Years, Male Minus Female)

(1 2 3) @ (5) (6)*
Stages of development
Log (GDP per capita) -0.327 -1.635%**%  -1.173%* 7.956** -0.635* 13.477***
(0.421) (0.313) (0.295) (3.524) (0.328) (3.687)
Log (GDP per capita) squared 0.010 0.097*** 0.070*** -0.6071*** 0.047** -0.971***
(0.025) (0.018) (0.017) (0.223) (0.019) (0.229)
Health and Demographics
Maternal mortality ratio 0.0071*** 0.000** 0.000 -0.010*** 0.000 -0.001
(0.000) (0.000) (0.000) (0.002) (0.000) (0.001)
Adolescent fertility rate 0.006***  0.006*** 0.000 0.056*** 0.003** 0.057***
(0.001) (0.001) (0.001) (0.013) (0.001) (0.015)
Marriage age gap 0.045** 0.157*** 0.158*** 0.496*** 0.084*** 0.210
(0.018) (0.020) (0.020) (0.127) (0.018) (0.131)
Institutions
Political Stability and Public
Safety -0.123***  -0.125***  -3.440***  -0.058** -2.426%**
(0.028) (0.026) (0.345) (0.027) (0.387)
Infrastructure
Improved sanitation facilities -0.016*** -0.014 -0.017*** 0.010
(0.001) (0.014) (0.002) (0.015)
Financial Access
Financial institutions access -8.489*** 0.092 -5.430**
(2.141) (0.096) (2.317)
Fiscal Policies
Public education expenditure -0.130*** -0.202*
(0.019) (0.116)
Public health expenditure 0.003 -1.519%**
(0.017) (0.276)
Region fixed effects Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes
Number of Observations 1773 1688 1656 1076 1448 928
Adjusted R-squared 0.432 0.377 0.429 0.516 0.469 0.561

*Note: the dependent variable in Column (4) and (6) is gender gap in tertiary school enroliment rate (male — female).
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Gender Gaps in Labor Force Participation

21.  Several factors are associated with the gender gap in labor force participation,
including at the policy level (Table 2).

o The results confirm the well-documented relationship between the gender gap in
labor force participation and the level of development.> At early stages of
development, female labor force participation is high, since both women and men
need to work for subsistence. At higher levels of GDP per capita, female labor force
participation rates decrease (and the gender gap widens), reflecting trade-offs
between family care and joining the labor market. Finally, female labor force
participation rises again (and the gender gap narrows) when income levels move
beyond a certain threshold, reflecting greater opportunities in the labor market and
better services to help address family care responsibilities.

o Fertility and social factors are significantly related to labor force participation gaps.
Mirroring the results on education gaps, higher fertility rates are strongly associated
with wider gender gaps in labor force participation. Higher age gaps at marriage are
also related to larger labor force participation gaps, as women’s time to participate in
the labor market becomes more limited relative to men. Conversely, the absolute age
at marriage for women is not significantly related to the labor force participation gap.
This may reflect that a young age of marriage for women may be aligned with
younger marriage ages for men in some countries.

o Higher levels of education are associated with lower gender gaps in labor force
participation.

o Stronger institutions and equality in legal rights relate to higher female labor force
participation. In particular, equal inheritance rights are strongly related to lower labor
force participation gaps, as is a better institutional environment, as measured by the
control of corruption, and the economic risk rating of the country.

o Adequate infrastructure matters, and improved sanitation facilities are very strongly
associated with narrower gender gaps in labor force participation. The impact of
improved sanitation facilities likely arises through their effect on the time needed for
household work and on security. The marginal impact of these measures, however,
becomes lower at higher levels of development. Improved access to telephone lines
can help provide women better access to the labor market. However, the effect is
nonlinear, with men benefiting first from these improvements, while the gender gap
in labor force participation only shrinks once access to telephone lines has reached a
critical level, implying that the transfer of some technological improvements to
women is not automatic and may require additional policies.

o Higher public expenditure on education is associated with narrower labor force
participation gaps in advanced economies. Conversely, the impact of public
expenditures on labor force participation gaps is smaller for emerging markets. This

® See, for example, Golding (1995).
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may reflect that gender gaps are higher in emerging markets, so that higher education
expenditure may not benefit girls to the same extent as in more advanced economies.

o The relationship between labor market protection and labor force participation gaps
is non-linear.® At lower levels of labor market protection, an increase in the strength
of protection is associated with narrower labor force participation gaps, as women
seem to disproportionately benefit from stricter regulation. However, at higher levels
of protection, an increase in labor market protection is associated with a widening in
labor force participation gaps.

22.  The results on labor market protection raise the question on whether the effect
arises through higher female labor force participation or possibly lower male labor
force participation. To examine these possible asymmetries for men and women, we report
also the results of separate regressions of male and female labor force participation rates on
all the determinants. We find that stronger labor protection laws significantly increase female
labor force participation rate. There is some evidence, albeit weak, that stronger labor
protection laws lower male labor force participation rate (Table 3, column 1 and 2). These
findings suggest that the stronger labor protection narrows the gender gap in the labor market
because better protection encourages females to participate in the labor market, whereas male
workers do not benefit much from better protection. We find similar, and even stronger,
effects if we regress employment to population ratio on our set of explanatory variables
(Table 3, column 3 and 4). We also investigate the effects of each sub-index of labor market
protection on female labor force participation. We find that among the 8 sub-indices from the
World Bank Doing Business Index, maximum number of working days per week and notice
period for redundancy dismissal both have a significant impact on female labor force
participation (Table A2 in Annex I1): A larger maximum number of working days is
associated with a wider gender gap in labor force participation, whereas a longer notice
period for dismissal narrows the gender gap in the labor market. These results from the sub-
indices are consistent with our finding from the overall index that stronger protection
encourages women to participate in the labor market.

6 To check for robustness, alternative measures of labor market protections and sub-indices of labor market
protections are used in the estimation, see Annex Il for details.
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Table 2. Determinants of the Gender Gap in Labor Force Participation
(Gender Gap in Labor Force Participation in Percent, Male Minus Female)

Q)

@)

€)

(4)

©)

(6)

Stages of development

Log (GDP per capita) 57.474%** 45.773%+* 45.123%** 50.814*** 46.610***  59.483***
(5.070) (4.013) (5.513) (6.888) (5.614) (5.872)
Log(GDP per capita) squared -2.957%* -2.338%** -2.182%** -2.865%* -2.382%** -3 050%**
(0.282) (0.215) (0.304) (0.457) (0.317) (0.344)
Health and Demographics
Neonatal mortality rate 0.139* 0.055 -0.054 0.174** 0.131* 0.072
(0.078) (0.065) (0.065) (0.071) (0.073) (0.078)
Fertility rate 3.923%** 4.149%+* 2.279%** 3.237%*x 3.142%*  4.620%**
(0.477) (0.475) (0.589) (0.569) (0.558) (0.608)
Marriage age gap 2.306*** 2.498*** 1.036*** 0.572* 0.526 1.165%**
(0.334) (0.337) (0.354) (0.347) (0.328) (0.345)
Years of Total Schooling Female -0.758*** -0.547%** -1.658*** -0.779%* -2.438%*  -3.90p%**
(0.243) (0.200) (0.220) (0.295) (0.515) (0.579)
Institutions
Inheritance (daughters) -5.734%** -9.528*** -8.446%** -8.848%**  -4.702%**
(1.003) (1.123) (1.071) (1.049) (0.946)
Head of household -8.926*** -9.846%+* -10.338*** -9.681***  -7.238%**
(0.739) (0.828) (0.851) (0.801) (0.861)
Control of Corruption -0.923** -1.767%* -1.463*** -1.333**  -0.071
(0.451) (0.418) (0.457) (0.449) (0.539)
Structural Policies
Economic Risk Rating -0.214%** -0.152%** -0.127** -0.101
(0.062) (0.056) (0.058) (0.062)
Labor Market Protection Index -8.107*+* -9.173%** -9.336***  -15.908***
(2.697) (2.863) (2.919) (2.771)
Labor Market Protection Index Sq. 1.471* 1.800** 1.770** 3.554%**
(0.818) (0.868) (0.887) (0.831)
Infrastructure
Telephone Subscription Rate 0.409*** 0.693*** 0.709***
(0.089) (0.054) (0.147)
Telephone Subscription Rate x
Female Education -0.046*** -0.078***  -0.077***
(0.009) (0.009) (0.014)
Improved sanitation facilities -0.375* -0.043 -0.286***
(0.203) (0.070) (0.069)
Improved sanitation facilities x log
GDP per capita 0.064*** 0.028*** 0.044***
(0.023) (0.008) (0.008)
Financial Access
Financial institutions access 1.268 -5.850
(6.667) (6.439)
Financial institutions access x
education 0.196 0.851
(0.676) (0.657)
Fiscal Policies
Public education expenditure -1.257%*
(0.299)
Public education expenditure x
Emerging Economy 0.935%**
(0.222)
Public health expenditure 0.292
(0.190)
Observations 1842 1769 1387 1360 1360 1172
Adjusted R-squared 0.679 0.664 0.746 0.762 0.762 0.781




Table 3. Labor Market Protection and Labor Force Participation by Men and Women
Female Male
Female LFP Male LFP employmentto  employment
Dependent variable: rate rate pop ratio to pop ratio
(M @) ©) )
Labor Market Protection
Index 15.365%** -1.841 20.448*** 4.484**
(3.282) (1.484) (3.781) (1.899)
Labor Market Protection
Index (squared) -2.9671*** 0.752* -4.763%** -1.216**
(0.976) (0.430) (1.143) (0.572)
Control variables:
Development stage v v v v
Health and demographics v v v v
Institutions v v v v
Structural policies v v v v
Infrastructure v v v v
Financial access v v v v
Fiscal policies v v v v
Region fixed effects v v v v
Year fixed effects v v v v
No. of Observations 1126 1126 1126 1126
Adjusted R-squared 0.741 0.507 0.711 0.586

V. IDENTIFYING ROBUST DETERMINANTS OF GENDER INEQUALITY—
APPLICATION OF THE BAYESIAN MODEL AVERAGING APPROACH

23. A wide range of factors that link to gender equality has been tested in the
literature and is confirmed in this study. However, it is still unclear to policymakers which
factors are the most fundamental and robust. Mis-specified econometric models lead to
biased estimates, and classical statistical approaches offers little help with model uncertainty,
especially when the sample is small. Large panels, like the one we are using—covering a vast
number of countries over the past three decades—alleviate the small sample issue. For policy
recommendations, however, it is important to test the robustness of the determinants of
gender inequality.

24.  We use Bayesian Model Averaging (BMA) to address model uncertainty and
examine the robustness of each potential determinant. BMA is a statistical technique
which offers a way to think about model uncertainty (Leamer 1978; Raftery el al. 1997; Sala-
i-Martin and others 2004). The intuition behind it is to attach probabilities to different models
since it is difficult to know what the “true” model is. This requires departing from the
classical statistical framework and adopt Bayesian updating.
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25. More specifically, BMA averages across a large set of models for a given set of
priors.” Each model receives a weight and the final estimates are constructed as a weighted
average of the parameter estimates from each of the models. The Bayesian information
criterion (BIC) or the Schwarz criterion (SBIC) is used to assign a weight to each model. The
weights also depend on the choice of priors specified. The general “rule of thumb” for
interpreting posterior probabilities is as follows: posterior probabilities of < 50%, 50% - 75%
and > 95% are usually interpreted as no evidence, weak evidence and strong evidence of an
effect, respectively. Following this classification, we use BMA to select the most robust
determinants of gender inequality, while the level of development and its square is set to be
included in all regressions as a basic control.

26.  The results highlight a smaller set of variables that is robustly related with lower
education gaps compared to the frequentist approach.® In particular, improved sanitation
facilities, higher public expenditure on education, and a lower age-gap between men and
women at marriage, are all robustly associated with lower educational gaps, with a posterior
inclusion probability of 100 percent.

27. A substantial number of country characteristics and policies are robustly related
to gender gaps in labor force participation.

e Demographics. There is strong evidence of an impact of higher fertility rates and wider
age gaps at marriage between men and women and wider gender gaps in the labor
market, with both variables showing a posterior inclusion probability of more than 95
percent. Equal minimum ages by law for men and women could therefore help decrease
the gap.

e Education. Higher levels of female education are strongly associated with lower labor
force participation gaps.

e Legal rights. There is strong evidence that equal legal rights are associated with narrower
gaps in labor force participation, with equal inheritance rights for daughters and sons,
women’s right to be head of a household entering with a posterior inclusion probability of
100 percent, and in an economically significant way.

e Infrastructure is also strongly and robustly related to lower gaps in labor force
participation. In particular, improved sanitation facilities decrease the gap, in particular at
early stages of development, while the impact moderates as GDP per capita increases.
Telephone subscription (landline) rates, on the other hand, are related to narrower gaps in

" A potential drawback of the BMA approach is that priors could have an impact on final estimates, and we do
not have enough information to correctly specify prior distributions in most cases. However, Eicher,
Papageorgiou and Raftery (2010) show that the unit information prior used in this paper has been shown to only
minimally affect estimation results.

8 Note that the specification is similar to the frequentist approach and includes regional fixed effects.
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countries where female education is on average higher, likely because access to
telephones helps carrying out jobs that require a certain level of training or education and
ability to work from home or as they provide better opportunities to access digital
services (to obtain information and access to finance). For instance, Ivanova, Makioka,
and Wong (2017) show that access to a cellphone for all women, and access to a
computer for married women is significantly related to higher female labor force
participation in Costa Rica.

Labor market protection. Stronger labor market protection is associated with lower labor
force participation gaps, but the marginal impact of stronger protection declines as
protection strengthens. At lower levels of labor market protection, an increase in the
strength of protection is associated with narrower labor force participation gaps, as
women seem to disproportionately benefit from stricter regulation. However, at higher
levels of protection, an increase in protection is associated with higher gender gaps in
labor force participation (see also World Bank 2013).

Finally, there is evidence, albeit weaker than for other variables, that better control of
corruption and lower economic risk are associated with a narrower gap in labor force
participation, likely proxying more generally for better equality of opportunity in a
country—an effective enforcement of laws, including those protecting women.

Table 4. Gender Gap in Education: A BMA Exercise: BMA Results
(Gender Gap in Years of Schooling, in Years, Male Minus Female)
Posterior
Inclusion
Coefficient  Probability
log GDP per capita -0.504 1.00
log GDP per capita squared 0.038 1.00
Improved Sanitation Facilities -0.017 1.00
Public Education Expenditure -0.130 1.00
Marriage Age Gap 0.095 1.00
Adolescent Fertility Rate 0.001 0.36
Female Head of Household (%) 0.003 0.05
Maternal Mortality Ratio 0.000 0.05
Improved Water Source 0.000 0.04
Financial Institutions Access 0.005 0.04
Political Risk Rating 0.000 0.03
Trade Openness 0.000 0.03
Daughter Inheritance Rights 0.001 0.03
Public Health Expenditure 0.000 0.03
Number of countries = 120
Number of observations = 1468
Note: posterior probabilities of < 50%, 50% - 75% and > 95% are usually interpreted as no evidence, weak
evidence and strong evidence of an effect, respectively. Stata is used to perform BMA estimations.
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Table 5. Determinant of Gender Gap in Labor Force Participation: BMA Results
(Gender Gap in Labor Force Participation in Percent, Male Minus Female)
Posterior Inclusion
Coefficient Probability
log GDP per capita 58.62 1.00
log GDP per capita squared -3.36 1.00
Fertility Rate 4.25 1.00
Daughter Inheritance Rights -4.37 1.00
Female Head of Household (%) -9.13 1.00
Labor Market Protection Index -16.93 1.00
Telephone Subscription Rate x Female Education -0.04 1.00
Improved Sanitation Facilities -0.68 0.99
Improved Sanitation Facilities x log GDP per capita 0.09 0.99
Female Avg. Years of Total Schooling -1.26 0.97
Labor Market Protection Index (squared) 347 0.96
Marriage Age Gap 0.89 0.96
Telephone Subscription Rate 0.31 0.88
Control of Corruption -1.41 0.74
Economic Risk Rating (higher means lower risks) -0.10 0.56
Personal Income Tax Rate 0.03 048
Neonatal Mortality Rate 0.05 0.31
Political Risk Rating (higher means lower risks) 0.02 0.23
Public Education Expenditure -0.07 0.17
Financial Institutions Access x female Education 0.04 0.05
Financial Institutions Access -0.40 0.05
Number of countries = 96
Number of observations = 1126
Note: posterior probabilities of < 50%, 50% - 75% and > 95% are usually interpreted as no evidence, weak evidence and
strong evidence of an effect, respectively. Stata is used to perform BMA estimations.

VI. QUANTIFYING THE EFFECT OF POLICIES ACROSS REGIONS

28.  This section uses the above empirical results to quantify the main policy and
structural constraints to female labor force participation across regions in 2005-2010. In
particular, we use previously derived coefficients obtained from the BMA analysis and
regional averages over a five-year period to decompose the male-to-female labor force
participation gap into the impact from:

e policies, i.e. institutions, structural policies, infrastructure, and fiscal expenditure;

e demographics and health outcomes, such as the neonatal mortality rate, the fertility rate
and the marriage age gap; and

e region-specific factors (region FE) and the level of development.

29.  The results highlight that policies have contributed to a lower labor force
participation gap in all regions, but to a different extent. Figure 3 plots the determinants
of the labor force participation gap for all regions, highlighting that:
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e Demographics and health Figure 3. Quantifying the Drivers of Labor Force
outcomes have widened the Participation Gaps across Regions
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significant variations. While
policies accounted for an about 45-49 percentage points lower labor force participation
gaps in sub-Saharan Africa, MENA and South Asia, they play a greater role in North
America and help lower it by 66 percentage points.

Regional effects (comparing to North America as the base region), that could capture
attitudes and social norms but also other unobserved characteristics, have widened the
gender gap in MENA, Latin America and the Caribbean, East Asia and Pacific, and
South Asia, but lowered the gap in sub-Saharan Africa.

30.  The large impact of policies begs the question which policies have yielded the
biggest bang for the buck in each region (Figure 4).

e Educating girls has paid off in all regions, with some having a large potential to catch up.
Education, as measured by the average years of female total schooling, has narrowed the
gap by as much as 47 percentage points in North America, more than 41 percentage
points in Europe and in Central Asia, and more than 35 percentage points in East Asia
and the Pacific. In other regions, the potential to lower gaps in labor force participation is
still high (South Asia, sub-Saharan Africa) (panel 1).
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e Institutions, including legal rights, have also had a large impact and contributed more
than 10 percentage points to the narrowing of the gap in all regions except MENA as this
regions till faces a relatively high number of legal restrictions against women (panel 2).

e Infrastructure, in particular enhancing sanitation facilities, can play a large role at lower
levels of development, with strong potential to catch up in South Asia and sub-Saharan
Africa (panel 3).

e Expenditures on health and education have a direct and negative impact on the labor
force participation gap. Further, they would influence the gap indirectly through better
educational outcomes (panel 4).

Figure 4. Quantifying the Impact of Policies on the Gender Gap in Labor Force Participation
across Regions
(Percentage Points)
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VII. CONCLUSIONS AND POLICY IMPLICATIONS

31.  The novel contribution of this paper is the identification of the most important
and robust determinants of gender inequality, thus providing a more useful guide for
policy action. We complement the existing literature by explicitly addressing model
uncertainty that is inherent in all empirical estimations where the proposed set of potential
determinants is large. In fact, in addition to standard fixed-effects estimations for a large
panel, our paper is the first to apply Bayesian Model Averaging—a methodology that is
specifically designed to highlight factors that are robustly related to a variable of interest—to
the literature on gender gaps in education and labor force participation. With that, our paper
is able to highlight policy areas that are likely to yield the biggest bang for the buck.

32.  The paper finds that some policies are closely linked to gender equality.

e Education gaps. Good sanitation facilities contribute to narrow gender education gaps by
freeing up time from household activity and providing a safer environment at school.
Low adolescent fertility and small marriage age gap prolong the time in which girls do
not face the trade-off between family responsibilities and education and are associated
with lower gender gaps in education. The result that adequate sanitation facilities and
narrower marriage age gaps are associated with a lower gender gap in education is robust
across many different model specifications. In addition, a stable and safe environment, as
measured by indices of political stability and public safety, is also associated with a
narrower education gap between males and females. Higher financial development links
with lower gender gaps in tertiary education, likely reflecting the higher cost of these
services in many countries. Higher public spending on education and health is associated
with narrower gender gaps in tertiary education.

e Labor force participation gaps. Adequate infrastructure is strongly associated with lower
gender gaps in labor force participation; this is particularly true for improved sanitation
facilities. Stronger legal rights for females, low adolescent fertility, a small marriage age
gap are also factors that go hand in hand with narrower gender gaps. The relationship
between labor market protection and gender gaps in the labor market is non-linear. At
lower levels of labor market protection, stronger protection is associated with lower labor
force participation gaps, but at higher levels of protection, and increase in protection is
associated with higher gender gaps in labor force participation. All these factors are
robustly related to gender gaps in labor force participation. Finally, higher public
expenditure on education is associated with narrower labor force participation gaps in
advanced economies, and there is some evidence that a stronger institutional
environment—as measured by better control of corruption and lower economic risk—
boost female labor force participation.

33.  What types of economic policies can then boost gender equality? First of all,
educating girls has paid off in all regions, with a large potential of increasing female
education further in sub-Saharan Africa and South Asia. Fiscal policies aiming at improving
infrastructure, especially sanitation facilities in low-income countries also matter. Moreover,
social campaigns and policies to cut adolescent fertility and narrow the marriage age gap will
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foster both girls’ education and lower the labor force participation gap directly and indirectly.
Labor market policies can also support gender equality. However, our results suggest that
strengthening job protection can help narrow the labor force participation gaps only in
institutional settings where job protection is low. Instead, making the labor market too rigid
could widen the labor force participation gap.
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ANNEX |. DATA

We construct a comprehensive cross-country dataset of economic, political, institutional, and
social variables for the period 1980-2014. We collect data from various sources including the
World Development Indicators, Women, Business and the Law, IMF Fiscal Affairs, IMF
WEO, United Nations, International Labor Organization, Polity, International Country Risk
Guide, Barro-Lee (2013), Botero and others (2004), and Campos and Nugent (2012). Since
the task of this paper is to draw lessons across countries and over time, we carefully select
the most standard and widely accepted data source for each policy variable to maximize
comparability across countries. Please refer to Table Al below for summary statistics and
data sources of all the policy variables that we focus on in this paper.

Table A1. Summary Statistics

Advanced Markets Emerging and Developing Markets
Variable Names Data Source
No. of Obs Mean Std. Dev No. of Obs Mean Std. Dev

Gender Gaps

Labor Force Participation Gap (M - F) 792 17.0 9.0 3408 25.7 182 World Bank, WDI
Literacy Gap (M - F) 248 35 4.1 2924 104 103 World Bank, WDI
Primary School Enrollment Gap (M - F) 1256 0.5 1.8 5513 88 124 World Bank, WDI
Secondary School Enrollment Gap (M - F) 1218 -0.6 6.8 5138 3.1 9.8 World Bank, WDI
Tertiary School Enroliment Gap (M - F) 1238 -2.8 13.3 4323 -1.0 8.0 World Bank, WDI
Years of Schooling Gap 1683 -33 6.9 5559 5.2 9.0 Barro and Lee (2013)

Access to Finance

Financial Institutions Access 1122 0.4 0.4 4828 0.1 0.2 World Bank, FINDEX
Institutions

Daughter Inheritance Rights 1872 1.0 0.1 8117 0.7 0.5 World Bank, WBL
Female Head of Household 1872 0.9 0.2 8117 0.7 0.5 World Bank, WBL
Guaranteed Equality by Law 3079 0.9 0.3 World Bank, WBL
Political Risk Rating 984 80.7 8.9 3896 57.3 11.6 ICRG
Government Effectiveness 627 1.5 0.5 2837 -0.4 0.7 World Bank, WGI
Regulatory Quality 627 14 04 2839 -04 0.7 World Bank, WGl
Rule of Law 646 14 0.5 2877 -0.4 0.7 World Bank, WGI
Control of Corruption 627 1.5 0.7 2839 -0.4 0.7 World Bank, WGI

Demographics

Female Avg. Years of Total Schooling 4402 6.5 32 World Bank, DHS
Contraceptive Prevalence 628 72.9 9.0 3284 39.9 215 World Bank, WDI
Maternal Mortality Ratio 768 9.7 58 3480 297.1 357.8 World Bank, WDI
Adolescent Fertility Rate 637 16.8 105 1996 789 29.5 United Nations
Marriage Age Gap 1215 2.7 0.7 4368 4.2 1.8 United Nations
Infrastructure

Telephone Subscription Rate 1783 347 18.1 7141 6.6 9.2 World Bank, WDI
Access to Electricity 714 98.7 5.4 3192 65.3 334 World Bank, WDI
Improved Water Source 735 99.6 1.2 3328 79.6 18.8 World Bank, WDI
Improved Sanitation Facilities 690 99.6 1.1 3276 60.8 30.6 World Bank, WDI

Fiscal Policies

Public Education Expenditure 961 5.0 1.3 2829 44 2.7 World Bank, WDI
Public Health Expenditure 594 6.1 1.7 2635 32 2.1 World Bank, WDI
Structural Policies

Employment Protection Index 1062 15 0.7 3571 16 04 Campos and Nugent (2012)
Trade Openness 1075 95.0 76.2 4718 79.3 45.7 IMF, WEO
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ANNEX Il. LABOR MARKET PROTECTION INDEX

We use three labor market protection indices to examine the role of employment protection
on female labor force participation. We first use the Employment Protection Legislation
Index developed in Campos and Nugent (2012) in our baseline results. The index consists of
the following four components:

1. Conditions of work (hours of work, weekly rest and paid leave)

2. Employment security termination of employment

3. Conditions of employment (labor contracts, wages and personnel management)
4. General provisions (labor codes, general labor and employment acts)

We use two other labor market protection indices to check the robustness of our results. We
use the Employment Laws Index developed in a seminal paper by Botero, Djankov, La Porta,
Lopez de Silanes and Shleifer (QJE 2004). We also use the World Bank Doing Business
Index and its sub-indices (Table A2), which adopts the BDLLS methodology and extends to
a larger set of countries and to more recent years. The index consists of the following four
components:

1. Cost of increasing hours worked
2. Cost of firing workers

3. Dismissal procedures

4. Alternative employment contracts

Table A2. Sub-Indices of Labor Market Protection

Dependent variable: gender gap in labor force participation (1) (2) (3) (4) (5) (6) (7) (8)
Can the workweek for a single worker extend to 50 hours per week -5.56
(4.78)
Are there restrictions on night work 3.60
(2.78)
Are there restrictions on "weekly holiday" work -2.92
(2.86)
What is the maximum number of working days per week 8.01***
(2.73)
Any retraining or reassignment obligation before making a worker redundant -4.04
(3.12)
Any priority rules that apply to redundancy dismissals or lay-offs -3.87%
(2.30)
Notice period for redundancy dismissal after 20 yrs of employment -0.54%**
(0.18)
Severance pay for redundancy dismissal after 20 yrs of employment 0.045
(0.031)
No. Observations 121 121 121 120 120 120 120 120

Adjusted R-squared 0.437 0.435 0.433 0.458 0.439 0.441 0.464 0.441

All models include GDP per capita, region and time fixed effects. Robust standard errors in parentheses. * p<0.10 **p<0.05 ***p<0.01.




