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ABSTRACT 

 As levels of real per capita income in developing nations have more than tripled in the 

past three decades, the absolute status of women has improved considerably; nevertheless, 

despite this progress, widespread gender inequality persists. The present study represents the first 

attempt to formally examine the effect of several determinants of the global gender gap in a 

quantitative manner. In order to examine the differential effects of the determinants of gender 

inequality, including economic development, macroeconomic stabilization, globalization, 

culture, various demographic factors, and democracy, cross-sectional models are estimated using 

data from 2006 to 2008. To examine these effects over time, including the effects of labor force 

composition, and to examine the effects of these factors on different aspects of gender inequality, 

longitudinal models are estimated using data from 1985 to 2008. The results of these models 

suggest that the relationship between GDP per capita and gender equality is curvilinear while the 

relationship between market orientation and gender equality is negative. Other variables found to 

be important determinants of the global gender gap include: inflation, fiscal balance, culture, 

democracy, urbanization, remunerative employment, and employment in the industrial sector. To 

ensure that economic development does not disproportionately affect women, fiscal and trade 

policy need to be gender-considerate. 
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CHAPTER 1. INTRODUCTION 

Women have made great strides in recent decades. In an absolute sense, most women 

today are better off than earlier generations, due in part to declining fertility and maternal 

mortality rates as well as increasing levels of education and labor force participation. Despite this 

progress, however, women lag behind men in many areas. A few telling statistics follow. Of the 

world’s estimated 1.3 billion poor people, nearly 70 percent are women. Two-thirds of the 

world’s nearly one billion illiterate adults are women and two-thirds of the 130 million children 

who do not attend school are girls. In addition, women hold only a tenth of the seats in the 

world’s parliaments. It is clear that gender inequality is widespread and affects several aspects of 

women’s lives. 

The “feminization of poverty,” a term first used by Diana Pearce in 1978, refers to the 

fact that despite the increase in female labor force participation and education, poverty incidence 

among women not only has increased in recent decades but also has increased more and a faster 

rate than the poverty incidence among men (Gunderson et al. 1990). Female poverty is rising in 

spite of the fact that the overall poverty rate in many developing countries has decreased in 

recent decades. The current study aims to explain this seemingly incongruous result. 

 Although economic development has arguably led to increases in the absolute status of 

women, in recent years many have claimed that economic development has disproportionately 

harmed women relative to men. For instance, the UNDP (1995) describes gender inequalities in 

poverty as a “tragic consequence of women’s unequal access to economic opportunities” and 

alleges that these disparities have widened over time. In fact, the World Bank acknowledges that, 

in many cases, the “relative position [of women] has often deteriorated” during economic 

development (World Bank 1995). Thus, while the status of women has arguably increased in an 
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absolute sense as a result of economic development in recent decades, the question remains 

whether or not women have progressed in a relative sense. 

In an effort to boost levels of economic development and standards of living, nations 

typically pursue macroeconomic stabilization policies. According to Çağatay, Elson, and Grown 

(1995), “To the extent that the structure of gender relations results in different behaviors by men 

and women in terms of investment, savings, and consumption decisions, different inter-gender 

distributions patterns would be associated with different macroeconomic outcomes.” In light of 

the prominence of macroeconomic stabilization policies in development strategies, an 

examination of the relationship between gender equality and macroeconomic stabilization is 

merited. Given the complexity inherent in the nature of gender inequality, macroeconomic 

stabilization and economic development cannot be studied in isolation. Rather, consideration 

should also be accorded to other factors, including: globalization, culture, key demographic 

factors, democracy, and labor force composition. 

In the following section, I will briefly review the existing literature and identify 

shortcomings in extant research, focusing in particular on relevant empirical studies. In chapter 

three, I cull these findings and construct a conceptual framework for my research. Chapter four 

outlines the empirical models, estimation methods, and statistical techniques I use in my analysis 

and includes a critical examination of the potential limitations of my research. In this chapter, I 

also explain the dependent and independent variables I use in the cross-sectional and longitudinal 

models. In chapter five, I present the results of my econometric analysis and discuss their 

significance and potential implications. Drawing on these results as well as several qualitative 

studies, I conclude by discussing the potential implications of my findings and propose a set of 

policy recommendations for a gender-equitable approach to development. 
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CHAPTER 2. LITERATURE REVIEW 

To date, research on gender equality has been limited. In fact, the present study 

represents the first attempt to formally examine the effect of several factors of gender equality in 

a quantitative study. Nevertheless, an evaluation of the existing literaure provides valuable 

insights into potential determinants of gender inequality. The following chapter briefly 

summarizes the relevant literature, focusing in particular on germane quantitative studies, and 

highlights the shortcomings of current research.  

Ester Böserup was one of the first economists to analyze development from a gender 

perspective. Her work was the impetus behind the UN Decade for Women (1976 – 1986) and 

was the catalyst for subsequent research on the effect of economic development on women. In 

her landmark 1970 book, Woman’s Role in Economic Development, Böserup argues that 

economic growth initially increases gender inequalities; however, once a developing country 

reaches a certain threshold, these disparities begin to moderate. According to Böserup (1970), 

while men and women have equivalent productivity capabilities, the process of economic 

development leads to “the polarization and hierarchization of men’s and women’s roles.” She 

contends that this process and subsequent market liberalization advantages men by according 

them near-exclusive access to economic resources and prompts men to withdraw from domestic 

production (Parpart et al. 2000). Nevertheless, in the later stages of development, as expanding 

labor markets increase the demand for female workers and as households become increasingly 

dependent on money, Böserup asserts that women’s increasing intrahousehold bargaining power 

narrows the gender gap.  

The vast majority of existing empirical research has focused on the effect of economic 

growth on female labor force participation, an absolute indicator of female well-being, rather 
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than a relative measure of gender equality. While some studies have found a negative linear 

relationship between economic development and female labor force participation (e.g., Moore 

and Shackman 1996), most quantitative studies have found a curvilinear relationship (e.g., King 

and Evenson 1983; Chafetz 1984; Pampel and Tanaka 1986; Psacharopoulos and Tzannatos 

1989; Kottis 1990; Schultz 1991; Goldin 1995; Tansel 2002). For instance, using pooled data for 

1985 and 1990, Nilüfer Çağatay and Sule Ölzer (1995) discover a curvilinear relationship 

between per capita income and the feminization of the labor force. Their study finds relatively 

robust levels of female labor force participation at both low and high levels of economic 

development; however, the authors find lower female involvement in the formal labor market at 

intermediate levels of economic development. Çağatay and Ölzer refer to this relationship as the 

“feminization U.”  

Although recent research appears to support a non-monotonic relationship between 

economic growth and gender equality, the empirical evidence to date is mixed, with some studies 

depicting a quadratic relationship and others demonstrating a cubic relationship; the direction of 

the relationship varies by study, as well. Using a panel data set of 129 countries, Forsythe, 

Korzeniewicz, and Durrant (2000) conduct a cross-sectional as well as a longitudinal study on 

the effects of economic growth on gender equality. While Forsythe et al. find that economic 

growth has a positive linear effect on women’s absolute status, as measured by the UN’s Gender-

related Development Index (GDI), the authors also find evidence in suppor of Boserup’s U-

shaped curvilinear relationship between gender inequality and economic growth.  

Additionally, Joshua Eastin and Aseem Prakash (2009) conduct a time-series analysis on 

146 countries from 1982 to 2005 and find evidence of a cubic functional relationship between 

gender equality and income, what Eastin and Prakash call a “Gender Kuznets Curve.” This study 
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draws on Simon Kuznets’s (1955) theory of the relationship between income inequality and 

economic development as well as the extension of this theoretical construct to the environment 

(Grossman and Krueger 1993). Kuznets finds that during the initial stage of economic 

development, when their economies are primarily agricultural, nations tend to experience low 

levels of income inequality. As development progresses, Kuznets shows that income inequality 

increases during intermediate stages of development but moderates at higher levels of economic 

expansion.  

Eastin and Prakash find that economic development initially (i.e., below income levels of 

$4,000 per capita) enhances gender equality. The authors argue this improvement is due to 

increases in the following areas: female employment opportunities, women’s intrahousehold 

bargaining power, female social networks, women’s social status, and the cultural acceptance of 

female involvement in the formal labor market. However, as development progresses (i.e., 

between income levels of $4,000 and $8,000 per capita), the study finds a negative relationship 

between income and gender equality. The authors contend that at intermediate levels of 

development men begin to realize that although the size of the pie is growing, so to speak, their 

portion of it is growing smaller. The attendant backlash from entrenched patriarchal institutions, 

manifested in various ways such as occupational discrimination, acts to erode gender equality. 

Nonetheless, Eastin and Prakash find that the gender gap narrows beyond this point (i.e., above 

income levels of $8,000 per capita) as gender equitable social norms become more pervasive and 

as women develop the human capital necessary for advancement in the labor market.  

While the work of Eastin and Prakash represents a valuable contribution to the literature, 

several shortcomings compromise the internal validity of this study. In addition to other 

variables, Eastin and Prakash use the Gender-related Development Index (GDI) and the Gender 
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Empowerment Measure (GEM) as indicators of gender equality. However, according to the 

UNDP, “the GDI is not a measure of gender inequality” (UNDP 2009). As the GDI is the Human 

Development Index (HDI) adjusted downwards for gender inequality, the UNDP suggests using 

either the difference or the ratio of these two indicators to operationalize gender equality. 

Moreover, due to the nature of certain variables used to construct the index, a rich country cannot 

have a low GEM value and a poor country cannot have a high GEM value. Thus, the GEM 

reflects absolute welfare levels rather than the level of gender equality a nation has achieved 

(Dijkstra 2006). As such, Eastin and Prakash’s study may not accurately measure gender 

disparities.  

While quantitative research to date has concentrated primarily on economic growth, a 

select portion of the literature has attempted to study the effect of culture on gender equality. 

Despite her focus on the role of development, Böserup (1970) acknowledges that “cultural 

traditions, including the role of women in the traditional sector of market trade, seem to be a 

more important factor in determining the place of women in the modern trade sector than is the 

stage of general ‘modernization’ achieved by the country.” Some economists assert that the 

institutional and cultural mechanisms responsible for gender inequality, such as patriarchal 

family structures, social mores regarding propriety, or discriminatory inheritance laws, are 

impervious to the process of economic growth. Others argue that the process of development 

reinforces these institutional biases and thus exacerbates gender inequality. In a study of 143 

countries, Brym et al. (2005) investigates the relationship between gender parity and culture 

using an additive index of gender equality. Although GDP per capita exhibits the greatest 

explanatory power for gender inequality, the study finds a statistically significant negative 

relationship between Muslim nations and gender equality, explaining 10.6 percent of the 
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variation in gender equality. Furthermore, in their longitudinal study, Forsythe, Korzeniewicz, 

and Durrant (2000) find that gender inequalities are less likely to decline over time in countries 

with strong patriarchal institutional legacies.  

In additional to traditional research, time use studies, such as those conducted by King 

and Evenson (1983), Juster and Stafford (1991), and Floro (1995), constitute a major 

contribution to the current literature. These studies have examined, among other things, the 

gender division of labor both inside and outside the home, the intrahousehold allocation of 

resources, domestic production, the male-female power dynamic, and women’s involvment in 

the informal sector. These studies have highlighted the fact that mainstream economic 

frameworks ignore the “invisible” contributions of women and fail to consider the differential 

gendered impacts of certain policies.  

 Current research in the field is subject to several key limitations. Firstly, as this section 

has demonstrated, the literature to date has primarily focused on the effect of economic growth 

on gender-based outcomes in lieu of other potential determinants of the gender gap. Given the 

prominence of macroeconomic stabilization in current (and former) development policies, a 

thorough investigation of this relationship is merited. Moreover, given the role that globalization, 

culture, demographic factors, democracy, and the composition of the labor force play in 

women’s lives, and the impact of these factors on female empowerment, a comprehensive 

evaluation of these factors and their effect on gender equality is needed.  

Another major shortcoming in the existing literature is the fact that many studies conflate 

macroeconomic stabilization with structural adjustment as well as incorrectly equate the latter 

with receiving structural adjustment loans (SALs) from international financial institutions (e.g., 

Abouharb and Cingarelli 2007). Macroeconomic stabilization is related to but is not the same as 
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structural adjustment. The former deals with overall aggregate balance in the economy whereas 

the latter relates to the compositional structure of the economy. There are nations that have 

achieved economic growth and macroeconomic stabilization without either undergoing structural 

adjustment or receiving a loan from an international financial institution (IFI). The converse is 

also true: several countries have received an IFI loan but did not subsequently achieve 

macroeconomic stability. In fact, Johnston (1994) notes that SALs are “rarely, if ever, 

implemented (in scope, sequencing, and speed) as initially designed. … What one normally 

observes is partial implementation of a program.” As such, is not possible to infer anything about 

macroeconomic stabilization from the progress of structural adjustment nor is it possible to infer 

anything about structural adjustment from the receipt of a SAL.  

Moreover, in part due to data constraints, a large portion of the existing research is not 

disaggregated by gender and does not compare female outcomes to male outcomes. This limits 

quantitative analysis and makes it difficult to uncover evidence of gender inequalities (Haddad et 

al. 1995). Additionally, several studies use the household as the primary unit of analysis, 

dividing households into male- and female-headed households. While this distinction has been 

useful in demonstrating the extent of female poverty and the hardships experienced in female-

headed households, it conceals the differential impact on women in male-headed households and 

obscures the complexities of intrahousehold gender relations. This data collection method 

erroneously assumes either perfect egalitarian sharing of resources within households or an 

asymmetric distribution across all households, with the former predominating (Razavi 1997).  

Finally, the overwhelming majority of the research to date is qualitative in nature, 

partially as a result of problems with data measurement and availability. Qualitative studies 

provide important insights into the nature of the gender gap in specific contexts and are able to 
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uncover the mechanisms through which inequalities affect women’s lives. However, unlike 

qualitative analysis, quantitative research is able to isolate the effects of certain factors on gender 

equality. Given the complex, often-interrelated nature of the determinants of gender inequality, a 

comprehensive quantitative study represents an important contribution to this burgeoning field of 

research. 
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CHAPTER 3. CONCEPTUAL FRAMEWORK 

The literature highlights the complex nature of gender equality and suggests that the 

global gender gap is attributed to several factors, including economic growth and development, 

macroeconomic stabilization, labor force considerations, foreign investment and external market 

orientation, and culture. The following chapter presents a theoretical framework as to the ways in 

which these factors affect gender equality.  

Economic growth and development 

The dominant perspective in development literature today, particularly among neoliberal 

economists, holds that economic growth will lead to increases development and decrease gender 

inequality. Proponents of this position maintain that rising levels of per capita income will 

elevate overall standards of living and provide increased opportunities for female employment 

outside of the home, thereby fostering female empowerment. Additionally, economic growth can 

lead to higher wages, allowing women to realize real gains in income, provided they are not 

displaced in the labor market, and augment their domestic bargaining power. Further, through 

increases in government revenue, economic growth can also elicit increased government 

spending on social services, potentially increasing female formal labor force participation as 

unpaid domestic employment is moderated and women find employment in the provision of 

these services in the public sector (Singh and Zammit 2000). Moreover, mainstream economic 

theory also attributes gender inequalities to disparities in human capital, such as education, job 

experience, and vocational training. Proponents of this position contend that as economic 

development and macroeconomic stabilization serve to increase human capital, gender 

inequalities are expected to narrow over time. 
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However, others maintain that economic growth may not benefit everyone equally and 

can lead to increases in gender inequality. The World Bank acknowledges that “some reforms 

that are designed to achieve macroeconomic stability and remove impediments to long-term 

sustainable growth may hurt some of the poor in the short term” (Gupta et al. 1998). As women 

are disproportionately represented among the poor, these policies, at least in the short term, may 

have an adverse effect on women in some contexts. In addition, disparities in human capital do 

not explain existing gender inequality; while over 93 percent of the global gap in education has 

been closed (Hausmann et al. 2009), extensive gender inequalities remain. 

Several scholars, particularly feminist economists, maintain that mainstream development 

theories are biased in their exclusion of gender as an analytical category. Proponents of this 

position assert that these analytical constructs do not take into account the gender-based division 

of labor or the realities of the male-female power dynamic in many developing countries. There 

is a wealth of evidence which demonstrates a decidedly male bias in access to productive 

resources such as credit or property. For the economy of a developing country, this power 

imbalance affects who has access to the means of production and who controls the resultant 

surplus or profit. In many developing countries, since women do not have the same access to the 

means of production, they are not able to compete effectively in a market-based economy. 

Women are often unable to get credit, own property, or work outside the home. Several studies 

have examined the detrimental effects of this bias on women (Young 1993; Kabeer 1994; 

Agarwal 1988; Tinker 1990; Appleton et al. 1991).  

Rational-choice theory assumes that men and women are free, equal, and rational 

individuals, operating with perfect information; however, this is not the case for women in many 

societies. Due to asymmetric gender relations, women cannot respond to economic conditions in 
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an “appropriate” manner or take advantage of economic growth because they lack access to basic 

resources that men have (e.g., land, credit, fertilizer, labor, or the right to returns from their own 

labor). If women are not incorporated into the existing power structure and accorded equal 

access to productive resources, economic growth will only serve to reinforce and exacerbate 

gender inequality by giving men a competitive advantage.  

Macroeconomic stabilization 

Problems associated with macroeconomic instability, such as rampant inflation, current 

account imbalance, excessive national debt, and the underutilization of productive capacity are 

shown to have large negative effects on poor women, as they are unable to protect their 

consumption levels (Gupta et al. 1998). As macroeconomic stabilization serves to mitigate these 

imbalances, gender inequalities are theorized to decrease as a result. A discussion of several key 

goals of macroeconomic stabilization policies follows, with consideration accorded to the 

expected differential effect by gender. 

The dominant view in the literature suggests that rising inflation, typically held to be 

critical to achieving macroeconomic stability, is negatively correlated with gender equality. 

Although the relationship between inflation and gender equality has not been explicitly analyzed 

in a comprehensive quantitative study, the existing literature suggests that rising inflation has a 

large adverse effect on the poor (Easterly and Fischer 2001; Rezende, 1998; Datt and Ravallion 

1996; Agenor 1998). As women are disproportionately represented among the poor, the existing 

literature suggests that rising inflation would act to burden women relative to men. Further, as 

high rates of inflation can diminish the tax base, government expenditures on social programs 

such as health care and education may be consequently constrained. As women generally benefit 
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more from these services, the existing literature further suggests that inflation will produce 

greater harm to women relative to men.  

Although many claim that inflation acts to widen the gender gap by curtailing economic 

growth, empirical evidence suggests that while high levels of inflation (i.e., in excess of 40 

percent of GDP) attenuate economic growth, no empirical evidence substantiates the claim that 

inflation rates below 15 or 20 percent have a negative impact on GDP. In fact, according to 

Amartya Sen (1998), zero inflation may generate unemployment. Some studies have even found 

inflation rates below eight percent to have a positive effect on economic growth (Sarel 1996).  

A minority view in the literature suggests that inflation may act to decrease gender 

inequality. For instance, Cardoso (1992) suggests that, to the extent that women have less cash 

holdings relative to men, women may be less adversely affected by increases in inflation. 

Moreover, Niemi and Lloyd (1981) find that inflation has an independent, positive impact on 

female labor force participation. According to the authors, the expectation that current inflation 

will persist and continue to decrease real wages prompts women to join the labor force in order 

to supplement household income. In this way, women’s contributions to household income and 

involvement in the formal sector are expected to produce increases in status, autonomy, 

economic independence, and intrahousehold bargaining power. 

In addition, fiscal balance is also held to be fundamental to achieving macroeconomic 

stability. When nations decrease public expenditures on social services to balance the budget, 

this policy disproportionately and adversely impacts women as the burden lies on women to 

compensate for and replace many of the services previously provided by the state. For example, 

in many societies, women traditionally fulfill the role of an informal caregiver. Specifically, they 

must often care for aging parents and sick family members when health care services are reduced 
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or nonexistent or when fees for these services are implemented. A reduction of government 

spending does not eliminate the need for these services; rather, cuts in public expenditures shifts 

the costs of these activities from the public sphere to the reproductive sector where these costs 

are met by unpaid female work.  

In addition, fiscal austerity measures will also negatively affect female employment in 

the formal sector as women will be disproportionately harmed by reductions in public 

expenditures on social services. In Ghana, although women comprised 21 percent of the civil 

servant workforce, 35 percent of employees laid off in response to cuts in government 

expenditures were women (Alderman et al. 1995). Further, the gender division of labor in the 

domestic sector is reproduced in the formal sector, with women generally comprising the 

majority of health care workers in the public sector in developing countries; therefore, budget 

cuts in these sectors will disproportionately harm women. Finally, it is widely believed that 

women are more vulnerable to termination given their lower levels of human capital relative to 

men. Although discrimination is a possible explanation, since the hiring of women in many 

developing countries is a relative new phenomenon, women are among the “last hired” and, thus, 

the most vulnerable to termination (Haddad et al. 1995). 

Further, macroeconomic stabilization is often associated with the removal of consumer 

price subsidies. Initially, the price of formerly subsidized goods, including food, is expected to 

increase. Since food comprises a larger share of the household budget for the poor, increasing 

food prices are predicted to have a disproportionate negative impact on the poor. In fact, the 

World Bank acknowledges that “the removal of generalized price subsidies on basic products … 

can cause a decline in the real incomes of the poor and losses in employment” (Gupta et al. 

1998). In addition to the negative effects of these policies on the poor, women are expected to be 
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adversely affected relative to men, as women are traditionally in charge of buying the food for 

and ensuring the nutritional security of the household. Several studies have shown that women 

tend to pay for daily consumables, such as food, whereas men tend to pay for more durable 

goods, such as household appliances (Brym et al. 2005). Not only will women experience a 

decline in real income as food takes up a larger part of their budget but women will also bear the 

costs of the deteriorating health status of the household as their reproductive sector care 

responsibilities increase (Haddad et al. 1994; Haddad 1993). As such, women are 

disproportionately affected by the removal of price subsidies. 

Moreover, macroeconomic stabilization is also associated with a decrease in the black 

market premium, the percentage differential between the black market and the official exchange 

rate. While households could theoretically spend less on a good in the parallel market, research 

has suggested that the convergence of the official and parallel market prices actually increases 

the real cost of the good (Haddad et al. 1995). The ultimate impact on women depends on 

whether the food item is a tradable good, how much the price is expected to increase relative to 

real income, and what portion of the household budget is devoted to the good. For instance, in 

Ghana and Somalia, even though the prices of cereals (a tradable good) increased sharply, since 

the diets of the poor consisted largely of non-traded staple foods, they were unlikely to 

experience major falls in real income. Nonetheless, since rice was a primary staple as well as a 

tradable good in Cote d’Ivoire, the removal of consumer price subsidies and the resultant 

increase in the price of rice severely affected women and the poor (Haddad et al. 1995).  

In addition to consumer effects, rising agricultural prices resulting from a depreciation of 

the currency might be beneficial for some women in an absolute sense. In particular, as 

overvalued exchange rates discriminate against agricultural exports, female farmers might stand 
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to gain from a decrease in the black market premium. However, since men typically have more 

access to inputs, information, markets, credit, and better land relative to women, men are 

therefore advantaged in the production of export and cash crops. As such, this policy would 

theoretically advantage men relative to women in the agricultural sector. 

Labor force considerations 

Economic development is frequently held to have led to the feminization of the labor 

force. A sharp increase in female participation in the formal labor market in recent decades has 

led to an increase in women’s income and intrahousehold bargaining power. As a result of the 

feminization of the labor force, women have also been entering occupations traditionally 

dominated by men, such as manufacturing (Meyer 2003). In this way, economic development 

can be seen as leading to the increased social acceptability of women in the public sphere and 

thereby dismantling established gender hierarchies. This is evident in India where women from 

the bhadralok caste currently work in occupations previously regarded as unacceptable or 

unsuitable (Ganguly-Scrase 2003).  

The increasing feminization of the work force, however, will not benefit all women 

equally. Women make up 31 percent of the official labor force in developing countries compared 

with 46.7 percent worldwide. In fact, 80 percent of women in southern Asia and sub-Saharan 

Africa work in the informal sector (Ahn and Sengupta 2010). As such, women in high- and 

upper-middle-income countries have benefitted more from increases in formal labor market 

participation than their counterparts in developing countries (Ertürk and Çağatay 1995).  

 Further, several scholars maintain that the feminization of the labor force can also 

increase gender inequalities. Unlike men, women are often unable to access jobs of increasing 

prestige and remuneration. According to Böserup (1970), “if women are hired in the modern 
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sector, it is usually for the unskilled, low-wage jobs.” Women are often excluded from certain 

kinds of highly skilled work due to their domestic obligations and lack of access to education, 

training, and vocational experience. Instead, women are frequently relegated to occupations 

associated with their responsibilities in the reproductive sector, such as domestic work, thereby 

reinforcing the gender division of labor and reproducing these hierarchies within the formal labor 

market. “These female-dominated occupations tend to have lower wages, less on-the-job 

training, and fewer possibilities for occupational advancement than male-dominated 

occupations” (Meyer 2003). According to the UN, on average, earnings for commensurate work 

outside the agricultural sector for women are three-quarters of the earnings for men, in both 

developed and developing countries. 

Unable to compete in the formal labor market, women often turn to the informal sector 

either as own-account or unpaid family workers. According to the UNDP, there is a 

predominance of women in unpaid activities and a predominance of men in paid work. As a 

result, the increased supply of labor in the informal market reduces wages in this sector (Elson 

and Çağatay 2000). The welfare of those employed in the informal sector suffers as they are 

unable to join or form unions, are frequently exploited, and forced to endure substandard 

working conditions. Employment in the informal sector is also associated with financial 

dependence and low social status.  

One of the biggest barriers to entry women face is their participation in the reproductive 

and informal sectors. The productive sector refers to remunerative employment in the formal 

labor market whereas the reproductive sector refers to “activities which are undertaken to 

maintain and reproduce the labor force in both a physical and a social sense” (Walters 1995). 

This sector comprises a wide range of unpaid activities relating to the care and development of 
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people, such as giving birth, raising children, performing assorted household chores, collecting 

fuel and water, caring for elderly parents, and ensuring the nutritional security and overall health 

of all members in the household, among other tasks (Çağatay et al. 1995). On average, women 

spend approximately 20 hours per week performing household chores; in comparison, men spend 

about five hours per week engaged in these activities (Haddad et al. 1995). If unpaid housework 

was included in a country’s GDP, the GDP would increase between 11 and 35 percent (UN 

1991). Similarly, on a micro level, if women were compensated for their work in the 

reproductive sector, women would contribute anywhere from 2.5 to 14 times that of men, or 

between 38 to 60 percent of total household income (Goldschmidt-Clermont 1987).  

The general demands of domestic production, such as childcare, limit women’s 

involvement in the formal sector, as employment in the formal sector does not obviate traditional 

female household and familial responsibilities. Several studies have shown that the increasing 

participation of women in the formal labor market, rather than decreasing work in the 

reproductive sector, instead leads to an increase in labor in both sectors (Ertürk and Çağatay 

1995). A cross-sectional time use study did not find a significant difference in the amount of 

time working women spent on housework activities in comparison to unemployed women (Floro 

1995). In fact, the involvement of women in the reproductive sector leads to a disproportionate 

engagement in non-leisure activities relative to men (Juster and Stafford 1991). According to a 

labor time use study in Ghana, women have 15 to 25 percent less leisure time than men, a direct 

result of domestic responsibilities. In fact, female participation in the formal sector may act to 

increase the number of female own-account and unpaid family workers. In an article published in 

the World Bank Economic Review, Remco Oostendorp states that “if formal sector involvement 

leads to occupational segregation or less leisure time for female workers, women may be less 
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motivated to pursue a life-long career, thereby increasing the gender wage gap” (Oostendorp 

2009). Given the finite hours available for productive employment, women’s disproportionate 

responsibilities in the reproductive sector constitute a barrier to involvement in the formal labor 

market. 

According to economic theory, under a given budget constraint and a particular set of 

preferences, a woman can allocate her non-leisure time to work either in the productive or the 

reproductive sector. As more women enter the labor market, the demand for substitutes for 

reproductive work, such as babysitters and washing machines, rises. The market provision of 

services within the reproductive sector would therefore enable some women, especially middle- 

and upper-class women, to substitute away from work in the reproductive sector and increase 

their participation in the formal labor market. The rising demand for these substitutes would 

price poor women out of the market. However, certain essential domestic activities performed by 

women, such as feeding and clothing their families or caring for their children and elderly 

parents, are vital to the survival of the household and, for the most part, will be performed (or at 

least attempted to be performed) regardless of economic situation. Therefore, “women’s ability 

to reallocate their time to other activities in response to changes in market opportunities (e.g., 

increases in producer prices or job openings) and non-market opportunities … is lower than that 

of men” (Haddad et al. 1995).  

Prevailing economic theory and conventional economic metrics frequently obscure 

asymmetric domestic power relations. In many ways, women’s inferior status in the household is 

the cause as well as the source of inequality. For instance, as a result of their unequal power and 

inferior position in the household, women are often consigned to the reproductive sector with no 

viable alternative; further, women’s lower relative contributions to household income as a result 
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of their involvement in the reproductive sector accords them less intrahousehold bargaining 

power. This asymmetric power dynamic can be attributed to many factors, such as cultural norms 

or economic factors, and serves to reinforce and perpetuate the gender gap. Although it is 

difficult to measure domestic bargaining power directly, relative gains in income serve to 

enhance women’s domestic bargaining power and thus presents a potential indicator. 

Foreign investment and external market orientation 

Given the increasing globalized nature of the international economy, the impact of 

foreign investment and external market orientation on gender inequality needs to be examined. 

On the one hand, inflows of foreign capital to local markets are held to have positive effects on 

gender equality. For instance, FDI is associated with gains in female labor force particpation, 

particularly in the export sector, thereby serving to foster attendant gains in female income 

(Oostendorp 2009). Multinational corporations (MNCs) frequently provide women with 

employment outside of the home – often in countries where these opportunities would not have 

existed in its absence. For instance, the creation of export processing zones (EPZs) in the 

Dominican Republic created many new jobs for women. By 1992, women held 84 percent of the 

150,000 new jobs that had been created in the Dominican EPZ (Moser et al. 1993). In this way, 

FDI facilitates the incorporation of women into the formal labor market, increases 

intrahousehold bargaining power, and elevates the status of women in society. Moreover, it has 

also been posited that higher levels of trade and FDI will narrow the gender gap as increasing 

market competition makes it more costly for firms to discriminate (Becker 1971). Furthermore, 

considered to be a complement to trade (Helpman and Krugman 1985), vertical FDI is generally 

believed to be positively associated with increased rates of economic growth which are held to 
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have an independent, positive impact on gender equality as well as the availability and quality of 

public services (World Bank 2001). 

On the other hand, FDI could also have a disproportional adverse effect on women if 

foreign investment serves to reinforce existing gender inequalities. Sociologist Kathryn Ward 

(1984) contends that “the intrusion of the world-system through foreign investment from and 

trade dependency on core nations has operated to reduce women’s status relative to men’s.” 

Empirical evidence supports the contention that women employed in MNCs are more likely to 

earn less than men and be in positions with limited opportunities for occupational advancement. 

For instance, a cross-sectional study conducted by the World Bank found that FDI did not 

decrease the occupational gender wage gap (Oostendorp 2009). In addition, a 2005 study by the 

UN Research Institute for Social Development found that although in the short term FDI in the 

labor-intensive, export-oriented sectors boosts female income and labor force participation rates, 

in the long term, however, FDI makes women more likely to either “lose their jobs to men or be 

pushed down the production chain into subcontracting work” (Bakker 2007).  

Additionally, foreign investment may further widen the gender gap as technical training 

is mostly offered primarily to men, thereby “improving male technical knowledge and reducing 

women’s access to technology and employment” (Parpart et al. 2000). As such, not only are 

women disadvantaged at the outset, but also, as technical training supports human capital 

development, FDI may act to further constrain the advancement of women and increase gender 

inequalities as development progresses.  

Furthermore, labor standards within EPZs are generally lower relative to other domestic 

industrial sectors; workers in EPZs are accorded fewer rights than their counterparts outside 

these zones (Heyzer 1989). As women represent the vast majority of workers in EPZs, the 
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expansion of these sectors therefore exacerbates gender inequality. Moreover, since women are 

concentrated in highly competitive traded sectors characterized by highly mobile transnational 

capital and “disproportionately employed in sectors increasingly competing on the basis of 

‘cheap’ labor,” as rising levels of exports and foreign capital increase competition in export 

sectors, women employed in these sectors may be further disadvantaged or marginalized as 

competitive pressures may weaken the bargaining power of covered workers (Seguino 2005). 

However, the effect of external market orientation and FDI varies by sector. In 

comparison to other sectors, capital-intensive exports increase the demand for skilled labor. 

Given extant gender disparities in average levels of human capital, men are consequently 

advantaged in capital-intensive export sectors. Thus, if a nation’s exports are capital-intensive as 

opposed to labor-intensive, then, as trade increases, relative female incomes are expected to fall 

(Oostendorp 2009).  

Furthermore, a shift in agricultural production from subsistence farming to production for 

export increases capital requirements and thus could disadvantage women, as women represent 

the majority of subsistence farmers in developing countries. In the Philippines, for example, 

efforts at macroeconomic stabilization led to a shift away from corn (a food crop, grown for 

household subsistence and domestic consumption) and towards sugar (a cash crop, grown for 

export), inducing farmers to replace female labor with male labor (Floro 1992). In addition, 

Elabor-Idemudia’s (1994) study of Nigerian women observes that “women find themselves 

being pushed more and more into the private domestic sphere as a result of limited access to 

production resources.” Kanji and Jazdowska (1993) reach similar findings regarding the impact 

on gender equality in Zimbabwe. In addition, Alarcon-Gonzalez and McKinley (1999) find that 
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the engagement of Mexican women in the productive sector has ultimately resulted in lower 

wages for women relative to men, particularly in the manufacturing sector. 

Culture 

 Further, while difficult to quantify, cultural and institutional factors also affect gender 

inequality. For instance, patriarchal family structures, discriminatory labor practices, differential 

inheritance laws, and social mores shape the male-female power relationship and foster gender 

inequality. Cultural factors can exacerbate gender inequality as societal norms may inculcate 

reticence, value obedience and deference to males, and limit women’s involvement in the public 

sphere. According to Forsythe et al. (2000), “rapid development is particularly likely to be 

accompanied by greater gender rigidity in country with a tradition of partriarchial insittutional 

arrangements.” While some scholars hold that culture is immutable, others have argued that 

culture is fluid and varies over time.  

 Several studies have found that Muslim and Latin American countries are more likely to 

be characterized by entrenched patriatrichal institutions (Boserup 1970; Moghadam 1994; Shukri 

1996). In 2009, the Middle East and North African (MENA) regional average of gender equality 

(as measured by the GEI, an index of gender equality with one indicating perfect gender 

equality) for economic activity was 0.35, almost half the value of the global average. For this 

year, in comparison to a world average of 0.35, the MENA regional average for the gender gap 

in female empowerment was 0.19. Given the entrenched patriarchal institutions and androcentric 

culture in these nations, women in these countries are expected to experience more gender 

inequalities. 
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CHAPTER 4. EMPIRICAL METHODS AND DATA 

 In order to investigate the relationship of economic growth and macroeconomic 

stabilization on gender equality and to examine the determinants of the global gender gap more 

broadly, I conduct an empirical cross-sectional study using multiple regression analysis with 

country-level data for the period 2006 – 2008. A longitudinal study, examining the period 1985 – 

2008, is conducted to determine whether the results of the cross-sectional study hold up over 

time and whether the explanatory variables have differential effects on various aspects of the 

gender gap. The factors examined in the present study are as follows: economic development, 

macroeconomic stabilization, culture, democracy, key demographic factors, globalization, and 

labor force composition. A complete list of the variables, their definitions, and their sources can 

be found in Table 1.  

The period used in the cross-sectional analysis, 2006 – 2008, saw the onset of one of the 

worst global economic downturns in recent history. At the time of publication, though experts 

maintain that the worst is over, the full extent of the financial crisis is not known. Though the 

specific effects of the crisis are certain to vary by country, it is possible that the global recession 

will have differential consequences for developing countries as well as for women. 

As developing economies have become increasingly dependent on trade, foreign 

investment, and remittances, the current financial crisis could have disastrous effects for 

developing countries. Preliminary evidence, however rudimentary and speculative, has indicated 

that the economic downturn has resulted in declines in the following: capital flows, exports, 

government revenues, and commodity prices. According to the World Bank, by the end of 2010 

approximately 64 million more people worldwide may be living in extreme poverty as a result of 

the crisis (World Bank 2010). Moreover, many developing countries rely heavily on remittances 
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to help stabilize consumption levels, particularly in periods of economic contraction; for 

instance, remittances comprise approximately 45 percent of Tajikistan’s GDP. As the current 

global economic downturn has led to an approximate one to six percent decline in remittances, 

households are relatively less able to cope with the effects of the crisis (Alarcon et al. 2009). 

 Moreover, the financial crisis could disproportionately affect women, thus serving to 

widen the gender gap. ILO Director-General Juan Somavia asserts that “in times of economic 

upheaval, women often experience the negative consequences more rapidly and are slower to 

enjoy the benefits of recovery” (ILO 2009). According to a 2009 ILO report, in most regions of 

the world, the economic crisis is anticipated to have a disproportionate adverse effect on female 

employment relative to male employment. According to UN Under-Secretary-General for 

Economic and Social Affairs Sha Zukang, economic recessions place a disproportionate burden 

on women, as “women are more likely than men to be in vulnerable jobs, to be under-employed, 

or without a job” (Zukang 2009). Thus, the economic crisis is anticipated to exacerbate female 

vulnerable employment, thereby increasing female participation in the informal sector and 

consequently reducing wages in this sector. The ILO report also found that while the largest 

retrenchment in male employment is expected to occur in developed economies, most of the 

decrease in female employment is expected to occur in developing economies (ILO 2009).  

In addition to general market effects, the recession may further affect women through 

other channels. For instance, as the vast majority of microfinance loan recipients are women in 

developing countries, a contraction of credit markets could hurt these women, further 

constraining their access to capital. Additionally, as a significant share of employment in labor-

intensive export sectors are women and as women face a greater risk of termination than men, a 

drop in aggregate demand for export goods could lead to loss of employment for women. 
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Moreover, if governments curtail the provision of social services during periods of economic 

contraction, women will typically provide these services in the domestic and informal sectors 

thereby constraining employment in the formal sector (Elson and Çağatay 2000). Lastly, a UN 

report also suggests that not only do women assume greater responsibilities in protecting their 

families from the negative effects of a recession, but also they are also less able to protect 

themselves in the event of a financial crisis as women have less access to social safety nets 

relative to men (UN 1999). Thus, a contraction in world credit markets, a loss of employment in 

export-oriented industries, increased involvement in unpaid work, and decreasing government 

provision of social services may act together to reduce female earnings and thereby widen the 

gender gap. 

However, no consensus exists regarding the gender-specific effects of the global financial 

downturn. In fact, some experts maintain that the global recession could act to reduce the gender 

employment gap. As demand for capital-intensive exportable goods decreases and male 

employment becomes more precarious, more women may join the labor force to supplement 

household income. Known as the added worker effect, this outcome was observed during the 

Latin American crisis of the early 1980s. Nevertheless, women entering the labor force are 

disproportionately more likely to enter the informal sector as own-account or unpaid family 

workers. 

Thus, certain exogenous factors, such as the financial crisis, may limit the external 

validity of the cross-sectional study. As such, it may be argued that the results of this study do 

not accurately reflect the true determinants of gender inequality. A second study, examining the 

period 1985 – 2008, is conducted in order to determine whether the results of the cross-sectional 

study hold up over time. This longitudinal study will also provide a more comprehensive 



 

 
 

27

understanding of the determinants of gender equality as it examines four different aspects of the 

gender gap, namely, employment, education, political empowerment, and health outcomes.  

DEPENDENT VARIABLES: CROSS-SECTIONAL MODEL 

 To measure gender inequality in the cross-sectional study, I will use two composite 

indices: the Gender Equity Index (GEI) and the Gender Gap Index (GGI). The explanatory 

variables will likely affect several aspects of gender equality, such as the gender gaps in health, 

economic opportunity, and education. These aggregate indices address the multi-faceted nature 

of the gender gap and are able to detect a change in gender equality along several dimensions. 

Both indices are used in order to ensure robustness and to increase confidence in the results of 

the study. These two variables are highly correlated and have similar means, standard deviations, 

and distributions. The GEI and the GGI are appropriate dependent variables for this study as they 

measure differences both across countries as well as over time. 

The GEI is an additive index constructed by Social Watch International, a worldwide 

network of nongovernmental organizations concerned with social justice, the eradication of 

poverty, and gender discrimination. The index contains data for 156 countries for 2007 and 2008 

and assumes values along a continuous scale from zero to one, with one indicating perfect gender 

equality. The index measures gender parity along three dimensions: (1) empowerment; (2) 

economic activity; and (3) education. For a full list of the variables that comprise this index, see 

Table 30.  

According to Social Watch (2009), the GEI evaluates relative gaps in gender-based 

outcomes rather than absolute access to resources and is therefore independent of a nation’s level 

of development. In other words, the index gives a lower score to a country for having unequal 
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rather than low levels of development. For instance, two countries may have identical GEI scores 

but vastly different relative levels of wealth: in one country men and women might live in equal 

poverty whereas in the other country men and women might live in equal prosperity. Moreover, 

unlike other indices, for the GEI, high-income nations do not necessarily have a higher level of 

gender equality than lower income countries. Several developing countries have achieved 

relatively high levels of gender equality despite their relatively low levels of economic 

development; for instance, Rwanda and the Philippines have GEI scores of 0.84 and 0.76, 

respectively. (For reference, Sweden, with a GEI value of 0.88, has achieved the highest level of 

gender equality, according to Social Watch.) Likewise, several countries, despite their 

designation by the World Bank as high-income nations, are characterized by considerable 

amounts of gender inequality, such as Saudi Arabia, South Korea, Japan, and Luxembourg, with 

GEI scores of 0.43, 0.53, 0.59, and 0.61, respectively.  

In its 2009 report, Social Watch declares that not only is gender inequality is not 

decreasing in most countries, but the worldwide gender gap is actually increasing. The report 

states that “the distance between the countries and regions in the better and worse relative 

situations has widened in the last years” (Hausmann et al. 2009). A country’s progress in 

narrowing its gender gap depends on its prior level of gender equality in past years. In over 

three-fourths of countries with relative gender parity, the gender gap narrowed in the following 

year; in slightly more than half of countries with low levels of gender parity, the gender gap 

widened in the following year.  

Furthermore, of the three GEI components, the gender gap in empowerment is the largest, 

followed by the gender gap in economic activity; 0.65 GEI points are needed to achieve global 

equity in empowerment whereas only a tenth of a point is needed to close the global gender 
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education gap. In 2009, gender inequality in empowerment (measured by the percent of women 

in technical, managerial, governmental, or ministerial positions) increased in 15 percent of the 

countries.  

The other dependent variable used in the cross-sectional study, the Gender Gap Index 

(GGI), is an index of 14 indicators of gender equality constructed by the World Economic 

Forum. The index contains data for 115 countries from 2006 to 2009 and assumes values along a 

continuous scale from zero to one, with one indicating perfect gender parity. In addition to 

country-specific GGI values, nations are also ranked relative to each other according to how 

much they have reduced gender disparities. The GGI measures gender-based disparities in four 

areas: (1) economic participation and opportunity; (2) education; (3) political empowerment; and 

(4) health and survival. Like the GEI, the GGI also evaluates relative gaps in gender-based 

outcomes rather than absolute access to resources and is therefore independent of a nation’s level 

of development. For a full list of variables that comprise this index, see Table 31.  

According to this measure, no country in the world has achieved gender equality. While 

the majority of nations have been successful in reducing gender disparities, a third of countries 

surveyed have experienced increases in gender inequality over the past four years (World 

Economic Forum 2009). The three highest ranking countries — Iceland, Finland, and Norway — 

have closed a little over 80 percent of their gender gaps, while the lowest ranking country — 

Yemen — has only closed around 46 percent of its gender gap.  

The World Economic Forum report divides countries into the following income 

categories, according to the World Bank’s classification: low-, lower-middle-, upper-middle-, 
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and high-income. In 2009,1 approximately half of the 44 high-income countries had a GGI rank 

above 50. Moreover, all income categories exhibit a wide range of gender equality; high-income 

nations vary in rank from 1 (Iceland) to 130 (Saudi Arabia) while the range of gender inequality 

ranks among low-income countries varies from 26 (Mozambique) to 134 (Yemen). This 

relationship suggests that income level is not the only variable instrumental in determining 

gender equality. 

Disaggregating the GGI by subindex reveals interesting relationships as the subindexes 

vary widely in absolute value. As of 2009, nearly 17 percent of the global political empowerment 

gap, more than 59 percent of the economic participation gap, and over 93 percent of the 

educational attainment gap had been closed. In addition, the subindexes also exhibit disparate 

ranges. For example, GEI scores in political empowerment vary from 0.8334 to 0.2334. When 

sorted by educational attainment, however, the range is not as wide and varies from 1.0000 to 

0.9315. Gender-based outcomes in education and health exhibit the most gender parity; the 

highest GGI scores in educational attainment and health and survival in 2009 were 1.0000 and 

0.9796, respectively. Conversely, political and economic participation display the widest gender 

gaps; in 2009, the highest scores in economic participation and opportunity and political 

empowerment were 0.8334 and 0.5905, respectively. Contrary to expectation, when countries are 

ranked by gender equality in economic participation, performance of high-income nations, 

particularly Westernized nations, is not as strong as their performance on other subindexes. 

Evidently, while women have made great strides in closing the gender gap in health and 

education, women severely lag behind men in political empowerment and economic 

participation.  

                                                 
1 Although data from 2009 is not used in the present study, results from 2006 to 2008 are similar. 



 

 
 

31

DEPENDENT VARIABLES: LONGITUDINAL MODEL 

Aggregate indices, such as the GEI and the GGI, have only been measured in recent 

years. As such, alternative measures of gender equality are needed in the longitudinal study. Five 

indicators are used as proxies for gender equality in the longitudinal study: (1) female vulnerable 

employment as a percent of total female employment; (2) the ratio of girls to boys in primary and 

secondary education; (3) the proportion of seats held by women in the national parliament; (4) 

the under-five mortality rate; and (5) the maternal mortality ratio. With the exception of the 

under-five and maternal mortality ratios, these variables are among the individual components 

used in construction of the aggregate indices of gender equality, the GEI and the GGI. The data 

for these variables are drawn from the World Bank’s World Development Indicators (WDI) 

Online database. While these variables are by no means perfect indicators of gender equality, 

they reflect different aspects of the gender gap, including educational attainment, employment 

opportunities, political empowerment, and health outcomes.  

The results of each model, particularly the sign of the coefficients, must be interpreted 

with care. For instance, increasing values in the education gap and the percentage of women in 

parliament indicate increasing levels of gender equality. On the other hand, increasing values in 

the under-five mortality rate, the maternal mortality rate, and the percentage of vulnerable female 

employment indicate declining levels of gender equality.  

INDEPENDENT VARIABLES 

 The present study will investigate the relationship of several factors believed to be 

influential in explaining global gender inequality: macroeconomic stabilization, economic 
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growth, globalization, culture, democracy, various demographic variables, and labor force 

participation. Data for these variables are drawn from the World Bank’s WDI Online database. 

Economic development 

 To control for the level of economic development, I include a nation’s gross domestic 

product (GDP) per capita measured in terms of constant 2005 dollars and adjusted for purchasing 

power parity. I also include the square and cube of GDP per capita in order to determine whether 

a non-monotonic relationship exists between development and gender-based inequality. The 

quadratic term will test Böserup’s assertion that the gap between men and women increases at 

intermediate levels of economic development but subsequently narrows after a nation has 

achieved a certain level of economic development or whether the curvilinear relationship 

assumes an inverted-U shape, as suggested by Eastin and Prakash (2000). The inclusion of a 

cubic term is also justified by Eastin and Prakash and tests for the presence of increasing gender 

equality at low levels of economic growth, followed by increasing gender gaps at interemediate 

levels of development and subsequently decreasing gender inequalities at relatively high levels 

of economic growth.  

Macroeconomic stabilization 

Three indicators are used to measure macoreocnomic stability: the inflation rate, the 

fiscal balance (measured by cash surplus), and the current account (alternatively measured by the 

current account balance and trade balance). These variables are lagged one year as their 

respective effects on gender equity are expected to be successive rather than contemporaneous. 

The first measure of macroeconomic stability is a county’s inflation rate as a percentage 

of its GDP. With a median of 5.58, a mean of 50.66, a standard deviation of 645.41, and a 
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maximum in excess of 24,000 percent, it is apparent that this variable is positively skewed. 

Rather than eliminate potential outliers from the sample, which would obscure the effect of 

hyperinflation on gender equality, the natural log of inflation is taken to reduce skew. Current 

literature on the effect of inflation on gender equality is notably inconclusive. Some experts 

contend that inflation will hurt women more than men since women are disproportionately 

represented among the poor and thus unable to protect their consumption levels in the presence 

of rising inflation. However, others assert that inflation will not harm women as much as men 

due to their lower cash holdings; further still, others contend that inflation may actually benefit 

women by increasing labor force participation. Reflecting the current lack of empirical 

consensus on the effect of inflation on gender equality, no formal hypothesis of this relationship 

is posited.  

The second indicator of macroeconomic stability is a nation’s fiscal balance, defined as 

the central government’s revenue (including grants) minus expenditures and net acquisition of 

non-financial assets, measured as a percentage of GDP. A positive value indicates a surplus 

whereas a negative value indicates a deficit. The higher this value, the more revenue a 

government ostensibly has at its disposal to spend on social programs, such as health care and 

education. Nevertheless, this does not mean that a fiscal surplus is immediately translated into 

increased public expenditures on social programs, merely that the government has the 

opportunity to do so. A fiscal deficit, on the other hand, might prompt states to reduce these 

expenditures in order to balance their federal budget and comport with IFI loan convenants. 

While a rising deficit or a declining surplus could indicate increased expenditures on social 

services and a rising surplus or declining deficit could also indicate reduced expenditures on 

social services, this has not been the general experience of developing countries. In addition, 
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although fiscal balance could be achieved in another manner, such as increasing taxes or 

reducing expenditures in another sector, developing states frequently opt to moderate social 

service commitments. Inasmuch as government expenditures on social services benefit women 

relative to men, an increase in fiscal surplus is expected to increase gender equality.  

The third measure of macroeconomic stability is a nation’s current account balance. This 

variable is defined as the sum of net exports of goods, services, net income, and net current 

transfers as a percent of GDP. As this variable is highly collinear with other independent 

variables, a nation’s net exports is used as a proxy variable in several models. One the one hand, 

an increase in exports relative to imports could act to augment female labor force particpation 

thereby narrowing the gender gap. On the other hand, if the export sector is primarily capital-

intensive, then gender equality is expected to increase as a consequence of differential access to 

productive resources. Thus, given the indeterminate relationship in the existing liteterature, no 

formal hypothesis is advanced. 

Demographic factors 

To measure the effect of key demographic variables on gender equality, three indicators 

are used: total fertility rate, population density, and urbanization. These variables and their 

relationship to gender are discussed below.  

Declining fertility rates are often linked to increasing levels of education, contraceptive 

use, and urbanization, as well as to increased access to high-quality health care with attendant 

improvements in health outcomes. Moreover, lower fertility rates are expected to benefit women 

relative to men. Bearing a large number of children constitutes a barrier to women’s full 

participation in the formal labor market. According to Oded Galor and David Weil (1996), lower 

fertility rates increase the level of capital per worker, which, in turn, acts to increase the relative 
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wages of women, since, as the authors suggest, “increases in capital are more complementary to 

women’s labor input than to men’s.” This creates a positive feedback loop as increases in 

women’s relative wages further reduce fertility rates by increasing the opportunity cost of having 

children. Thus, declining fertility rates are expected to narrow the gender gap. 

 Population density and urbanization are also included as explanatory variables. These two 

variables are highly correlated as urban areas are more densely populated than rural areas as a 

general rule. However, the expected relationship is unclear as living in a city has positive as well 

as negative effects on gender equality. On one hand, studies have shown that the increased 

prevalence of social ills associated with urbanization, such as increased crime, domestic 

violence, prostitution, and divorce, disproportionately negatively affect women.  

On the other hand, the positive effects associated with living in urban areas could serve to 

narrow the gender gap. For instance, limited opportunities in rural areas advantage male children 

relative to female children; as the future material well-being of the household often depends on 

the survival of sons to adulthood, male children are more likely than female children to go to the 

doctor or receive formal education. Thus, female children are expected to benefit from increased 

access to these services in a city. In addition, living in an urban area is also associated with an 

increase in access to labor markets and formal employment oppportunities. Given the extant 

gender gaps in these areas, increased access is also expected to benefit women relative to men 

due to their lower starting point. Moreover, women living in urban areas presumably have better 

access to technologies such as running water and electricity which reduces the scope of 

housework. As such, urban women tend to work relatively fewer hours in comparison to their 

rural counterparts. Finally, a function of their higher population density relative to rural areas, 

cities have more tax revenues for social expenditures and economies of scale allow cities to 
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provide these programs at a lower marginal cost per user than in rural areas. Again, as women 

are the primary beneficiaries of these programs, gender equalities are expected to narrow. Given 

these countervailing considerations, no hypothesized relationship is posited. 

However, since a nation’s population density is defined as a nation’s total population 

divided by its land area, it is an imperfect measure of population density, as it does not measure 

the general distribution of the population. For instance, it is possible for country X and country Y 

to have identical population densities but in country X, the majority of the people live in one 

large, highly dense city whereas in country Y, the residents are more evenly distributed. Thus, 

since the aforementioned negative and positive effects associated with population density are 

technically related to living in cities, this variable might not fully capture the effect of 

urbanization. As such, the percentage of a nation’s population living in an urban area is 

introduced in alternative models as another indicator of urbanization. Nevertheless, given the 

prodigious growth in the rural to urban migration in recent years, particularly in developing 

nations, countries with high population densities also tend to have densely populated cities. As 

such, it can be argued that population density provides a reasonable indicator of urbanization.  

Democracy 

 It is commonly believed that democracy increases equity in gender relations as women 

become empowered through the political process. Acknowledging the nuanced nature of 

democracy, I do not use a dummy variable to measure democracy but rather a polity index that 

ranks a country’s level of democracy along a 21-point spectrum, ranging from -10 for fully 

institutionalized autocracies to +10 for fully institutionalized democracies. The data for this 

variable comes from the Polity IV Project, a widely used database in political science research. It 

is hypothesized that increasing levels of democracy act to narrow the gender gap. 
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Culture 

 While culture can either have a liberating or constraining effect on gender equality, 

cultural norms in several countries act to confine women to the reproductive sector and 

institutionalize the subordination of women. It has been noted that the prevalence of patriarchal 

institutions in Muslim and Latin American countries promotes greater gender inequality in these 

nations (Forsythe et al. 2000; Brym et al. 2005). I will include categorical binary variables for 

Muslim and Latin American countries. The Latin American dummy variable assumes a value of 

one for all nations located in the Caribbean, Central and South America, including Mexico. The 

Muslim indicator variable will assume a value of one when over half of the population of a 

country identifies as Muslim; data for this variable are drawn from the Pew Research Center. It is 

hypothesized that on average, countries with a majority Muslim population will experience 

greater gender inequalities than non-Muslim nations.  

Globalization 

 In order to control for the effect of globalization on gender equality, FDI is included as an 

explanatory variable in several longitudinal models. For the purposes of this study, I use the 

World Bank’s definition of FDI as “the net inflows of investment to acquire a lasting 

management interest (10 percent or more of voting stock) in an enterprise operating in an 

economy other than that of the investor” (World Bank 2009). FDI is assumed to be positively 

associated with macroeconomic stabilization as nations with rampant inflation and large fiscal 

deficits are not assumed to provide a favorable investment climate for foreign capital.  

However, the effect of FDI on gender equality is more ambiguous. On the one hand, FDI 

will increase gender equality as inflows of foreign capital are frequently held to lead to increases 

in female labor force participation, income, domestic bargaining power, and rates of economic 
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growth (Oostendorp 2009). However, other studies have argued that FDI can have a negative 

effect on gender equality by serving to reinforce existing gender inequalities in the access to 

productive resources, markets, human capital, and the gender division of labor. The introduction 

of FDI accords domestic producers access to international markets and MNC distribution chains. 

In the agricultural sector, as men have a greater advantage in producing export crops, compared 

with women who predominately produce crops for subsistence and local consumption, the 

greater access to export channels through FDI would further widen the gender gap. Furthermore, 

as MNCs use FDI as a means to leverage local markets for competitive advantage, production 

methods in foreign-owned firms tend to have higher levels of technical capital and efficiency. As 

capital-intensive export industries tend to employ men over women, an increase in FDI net 

inflows may operate to advantage men and thus widen the gender gap.  

Labor force composition 

The longitudinal model also controls for the amount of women employed in the industrial 

sector as a percentage of total female employment.2 Since this variable has an endogenous 

relationship with several components of the GEI and the GGI, this variable is not included in the 

cross-sectional study. This variable is expected to be positively correlated with increasing levels 

of gender equality. While increased relative employment in the industrial sector might come at 

the expense of female employment in the service sector, it is more likely that this increase comes 

at the expense of the employment in the agricultural and informal sectors. As such, given the 

aforementioned negative effects of employment in the informal sector, increased employment in 

the industrial sector is expected to be associated with relative income gains, increased status, and 

intrahousehold bargaining power for women.  

                                                 
2 The industrial sector includes manufacturing (NAICS codes 31-33), agriculture, forestry, fishing and hunting, 
mining, natural resource extraction, and construction. 
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Furthermore, the number of female wage and salaried workers as a percentage of total 

female employment is included as an explanatory variable in several longitudinal models. This 

variable tests the assumption that contributing to household income increases women’s 

intrahousehold bargaining power. Moreover, as receiving a wage is correlated with formal sector 

participation, this variable is able to detect, albeit indirectly, the effect of formal sector 

involvement and the resultant increased intrahousehold bargaining power on gender equality. 

Studies have shown that not only do informal sector workers earn less than their counterparts in 

the formal sector, but also that women in the informal sector earn less, on average, than men 

employed in the informal sector (World Bank 1995). Low status in the labor market is also 

linked to low female outcomes in education, health, and nutrition. As such, an increase in the 

amount of female salaried workers as a percentage of total female employment is expected to 

increase gender equality.  

ESTIMATION METHODS 

 A cross-sectional dataset is constructed in order to study the determinants of gender 

equality over the short term. Ordinary Least Squares (OLS) estimation methods are used to 

calibrate models in the cross-sectional study. Year indicator variables are included as 

explanatory variables in order to hold the effect of time constant. In addition, in order to 

determine if macroeconomic stabilization has a differential effect on gender equality in 

developing countries, the sample is restricted in alternative models (GEI model 7 and GGI model 

7) to include only low-, lower-middle-, and upper-middle-income nations.  

 A panel dataset is constructed in order to study the determinants of gender equality over 

the medium term. Several estimation methods are used in the longitudinal study. Firstly, all 

models are calibrated using random effects estimation. Advantages of this method are that 
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efficiency is maximized and time invariant variables, such as culture, can be included. An 

implicit assumption in these models is that unobserved characteristics across countries is random 

and uncorrelated with the indepednent variables. However, as this assumption may be untenable 

in certain cases, the Hausman specfication test is conducted to determine if random effects and 

fixed effects models yield systematically different coefficients; models that did were re-run using 

fixed effects estimation. Although these models are generally less efficient than the random 

effects models, fixed effects estimation has the added advantage of being able to control for 

omitted variables that differ between countries but are constant over time, such as a nation’s 

values, cultural attitudes, and beliefs. 

 A common problem in longitudinal studies of this nature, serial correlation is evident in 

several models. The errors in these models are assumed to follow a first-order autoregressive 

process where errors in one year are correlated with errors in the following year. Though the 

presence of autocorrelation does not introduce bias, it can reduce efficiency. That is to say, 

assuming positive serial correlation, observed standard errors are understated and hence 

statistical significance may be overstated. In the event of autocorrelation, models are run that 

generate within estimators for fixed effects models and generalized least squares (GLS) 

estimators for random effects models. Particularly beneficial for this study, this method is able to 

accommodate unbalanced panels where observations are unequally spaced over time. 

DATA LIMITATIONS 

Not unlike previous research in the field, the present study is subject to several 

limitations. The present study aims to determine the direction and magnitude of the relationship 

between gender equality and macroeconomic stabilization through multiple regression analysis. 

Severely constraining the feasibility of conducting quantitative research, however, is the 
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significant dearth of data on gender-based inequalities and the difficulty inherent in measuring 

these disparities. As many scholars have noted, very few, if any, nationally representative 

household- or individual-level surveys exist that investigate poverty and gender relations within 

households or disggregate information by gender, particularly in areas such as credit, labor, and 

time allocation (Haddad et al. 1995; Jacquette and Summerfield 2006; Razavi 1997). Moreover, 

gender-disaggregated data and information on gender disparities have historically not been 

readily available in a centralized database, thus limiting quantitative analysis on gender issues. 

Moreover, several feminist economists have suggested that most conventional variables are 

androcentrically biased, as they they either assume that benefits accrue equally to all household 

members or do not properly account for unpaid work. As they obscure the true extent of the 

gender gap, it is possible that the coefficients in the model are downwardly biased.  

In addition, there are several aspects of the gender gap that cannot be definitively 

measured. For instance, women’s involvement in the informal sector, despite its prevalence, is 

extremely hard to measure. While the present study’s quantitative focus is able to uncover what 

factors are associated with rising gender inequality holding other factors constant, it is unable to 

examine how the gender gap impacts women in their daily lives. Moreover, several feminist 

economists have suggested that the quantitative measures themselves may be biased, as variables 

measured at the household level implicitly assume an equal distribution of intrahousehold 

bargaining power. Clearly, further qualitative analysis is needed to elucidate the complexity 

inherent in the gender gap.  

Moreover, the study will not be able to determine the relationship of determinants of 

gender inequality within a country. Instead, the model investigates the impact of these factors 

across countries. Within a particular country, various factors are likely to impact gender equality. 
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For instance, upper- and middle-class women are likely to experience less gender inequality than 

their poorer compatriots. Moreover, though the broad scope of this study enhances its external 

validity, it also potentially obscures differences in gender equality that vary by region and by 

country. Each context provides a unique set of cosntraints to women’s empowerment. Thus, 

additional research conducted at the country-level and at the regional level is needed in order to 

investigate the unique set of constraints to women’s empowerment that exist in each context.  

Futhermore, it is conceivable that countries have an incentive to underreport gender 

inequality in order to preserve their standing in the international community and to avoid 

reproach by other countries, NGOs, or intergovernmental institutions. While measurement error 

in the dependent variable will not result in biased estimatesm it will serve to increase standard 

errors, thereby decreasing the probability of finding a statistically significant result. 

Nevertheless, as the vast majority of the data for the study is drawn from the World Bank, it 

stands to reason that these measurements are reasonably credible. 

A larger problem, however, concerns data availability. The panel data set is unbalanced 

with extensive amounts of missing data. Unfortunately, missing data does not occur randomly; 

rather, there exists more missing data for low- and lower-middle-income countries than for 

upper-middle and high-income countries. In addition, it is conceivable that countries in which 

women are less empowered are less likely to collect data on gender inequality in their country. 

Therefore, the results of the study are potentially biased. However, the sample is representative 

of every region and income group, thus moderating the potential effects of this bias.  

Moreover, it is likely that the explanatory variables will have differential effects on 

gender equality in developing and developed nations. For this reason, as aforementioned, in 

alternative cross-sectional models (GEI Model 7 and GGI Model 7), the sample is restricted to 
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only include developing countries. However, the number of observations in these restricted 

samples is 99 and 80, respectively, thereby resulting in decreased statistical efficiency. 

Nevertheless, the results of these models are comparable to results from non-restricted models; 

both sets of models exhibit similar explanatory power and statistical significance for key 

explanatory variables. Thus, in order to preserve statistical efficiency, other cross-sectional 

models were not similarly restricted. The same is true of the longitudinal study. This highlights 

the pressing need for better data on gender outcomes and inequality, particularly in developing 

nations.  

 Although not explicitly an aspect of macroeconomic stabilization, developing countries 

often implement fiscal austerity measures in order to decrease the federal budget deficit. Several 

studies have shown that “these policies disproportionately and adversely impact women as the 

burden lies on women to replace and compensate for many of the services traditionally provided 

by the state” (Elson 1994; Moser 1993; Floro 1995; Walters 1995). However, I was not able to 

collect enough reliable data in order to control for public expenditure on public programs as a 

percent of total government expenditure. Nevertheless, the Pearson product-moment correlation 

coefficient between public health expenditure as a percentage of total government expenditure 

and vulnerable female employment as a percentage of total female employment is -0.4754. This 

suggests that the coefficients in the model may be downwardly biased. As such, the gender-

specific impacts of public expenditures and fiscal austerity measures represent a rich area for 

future research.  
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CHAPTER 5. REGRESSION RESULTS AND ANALYSIS 

 

CROSS-SECTIONAL MODEL 

 The results obtained from the GEI models are similar to the results obtained from the 

GGI models. These findings are not surprising as GEI and GGI are highly correlated and 

comprise several of the same indicators. In both models, a positive relationship is evident 

between gender equality and inflation, fiscal surplus, and democracy. Moreover, gender equality 

is negatively associated in both models with culture, net exports, and population density. Finally, 

both models provide evidence of an inverted-U relationship between GDP per capita and gender 

equality.  

Goodness-of-fit3 

 As the R2 estimates for all seven GEI models are between 0.5482 and 0.5977, the models 

seem to explain a significant share of the variation in the dependent variable. At first glance, 

however, the GGI models seem to have less explanatory power than the GEI models; the R2 

estimates for GGI models 1, 2, and 5 are between 0.2274 and 0.3075. Nevertheless, after 

controlling for household consumption expenditure, the GGI models have roughly the same 

explanatory power as the GEI models; GGI models 3, 4, 6, and 7 explain between 56 and 59 

percent of the variation in the dependent variable. Since both sets of models account for over half 

of the variation in the gender gap, the cross-sectional models seem to exhibit a general goodness-

of-fit.  

                                                 
3 For a complete list of model diagnostics, including the Ramsey RESET test, the Link test, the Breusch-Pagan / 
Cook-Weisberg test for heteroskedasticity, the Shapiro-Wilk test, and variance inflation factors, see Appendix 3, 
Tables 6 – 16. For a graphical representation of the normality of the residuals, including kernel density estimates as 
well as a graph of the observed and predicted values, see Appendix 7, Figures 2 – 11.  
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As there is no evidence of omitted variable bias, model specification problems, or 

multicollinearity, it can be argued that the models provide a reasonable estimation of the 

determinants of gender inequality. Although several of the models did exhibit skew, kurtosis, and 

non-normality in the residuals, these problems were moderated by using a large sample size and 

robust standard errors. While the Shapiro-Wilk test suggests that the sample does not come from 

a normally distributed population, this result is understandable given the existence of missing 

data in the sample as well the variation between individual countries. Furthermore, kernel 

density estimation and standardized and quantile normal probability can be used to extrapolate 

model results to the entire population and strengthen the external validity of the present study. 

Economic development 

The coefficient associated with GDP per capita is found to be positive and statistically 

significant in every cross-sectional model except GGI model 4. In fact, GDP per capita is highly 

significant at the one percent level in 12 of the 14 cross-sectional models. These results lend 

support to the viewpoint found in the existing literature that GDP per capita is positively 

associated with increasing levels of gender equality (Inglehart 1997; Inglehart and Baker 2000; 

Norris and Inglehart 2003). In addition, the greater magnitude of the coefficient in GEI model 7 

and GGI model 7 suggests that an increase in GDP per capita has a larger marginal effect in 

developing countries than in the sample as a whole.  

To test the hypothesis that GDP per capita has a non-monotonic relationship with gender 

equality, GDP2 is included as an explanatory variable. The quadratic term is negative in sign and 

highly significant at the one percent level in every GEI model and significant at the five percent 

level in five of the seven GGI models. Moreover, for GEI model 1, the p-value associated with 

the F-statistic for the Ramsey RESET test (i.e., without GDP2) is 0.000. Thus, we can reject the 
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null hypothesis at all conventional levels that the model has no omitted variables. After GDP2 is 

included in the model, however, the p-value associated with the F-statistic for the RESET test 

increases to 0.8530. This result indicates that GDP2 is a missing variable in the model.  

In Luxembourg, the mean GDP per capita for 2006 – 2008 is $71,508.84; in comparison, 

the global average is $11,636.05 for this period. Thus, Luxembourg is a potential outlier and, as 

such, could be overstating the effect of income on gender equality. Nevertheless, by excluding 

Luxembourg from the sample in GEI Model 6, the results do not change: GDP and GDP2 are still 

highly significant at the one percent level; the explanatory power of the model is not affected; 

and the other independent variables retain statistical significance, direction, and approximate 

magnitude. 

This inverted-U relationship supports the findings of Eastin and Prakash (2009). These 

results suggest that although higher levels of GDP per capita are positively associated with 

gender equality, the effect is not constant. Rather, for levels of GDP per capita above a certain 

point, higher levels of GDP per capita act to decrease gender equality, holding other factors 

constant. This relationship suggests that the marginal effect of GDP per capita exhibits 

diminishing returns for gender equality. However, these findings contradict Böserup’s assertion 

that the curvilinear relationship between economic development and gender equality is U-

shaped. Further, although research by Eastin and Prakash (2009) suggests evidence of a “Gender 

Kuznets Curve,” the cubic function of GDP per capita is not found to be statistically significant 

in any model.  

Macroeconomic stabilization 

 In all cross-sectional models, rising inflation is found to be positively associated with 

increasing levels of gender equality. The natural log of inflation is statistically significant at the 
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five percent level in the first six GEI models and significant at the ten percent level in GEI model 

7. Although inflation is less significant in the GGI models, in general, inflation is found to be 

positive in sign and statistically significant at the 10 percent level in GGI models 1 and 5. 

Comparing the magnitudes of the coefficients in both sets of models, it is apparent that inflation 

has the same partial effect on gender equality; in both models, a one percent increase in inflation 

is associated, on average, with an approximate two percentage point increase in gender equality, 

holding the other variables in the model constant. However, as seen in GGI models 2, 3, 4, and 7, 

when net exports are added to the model, inflation remains positive in sign but is only marginally 

significant (i.e., not statistically significant conventional levels but with a p-value less than 0.30). 

Nevertheless, since net exports are correlated with GDP (0.4547) and GDP2 (0.4070), the 

addition of the net exports variable increases the standard errors of the coefficients and thus 

decreases the statistical significance of all variables, including inflation. 

 These results run counter to prevailing theory as well as prior research. Although the 

relationship between inflation and gender equality has not been explicitly analyzed in a 

comprehensive quantitative study, a vast majority of the existing literature suggests that rising 

inflation has a disproportionate adverse effect on the poor (Easterly and Fischer 2001; Rezende 

1998; Datt and Ravallion 1996; Agenor 1998). Nevertheless, several studies support this finding 

and contend that inflation may act to decrease gender inequality. Drawing upon Cardoso (1992), 

due to women’s lower cash holdings relative to men, it is possible that women are less adversely 

affected than men are by increases in inflation. Moreover, women employed in the informal and 

reproductive sectors are theoretically less susceptible to decreases in real wages associated with 

rising inflation, relative to men who are primarily employed in the formal sector. This is not to 
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say that inflation benefits women, but rather that rising inflation does not affect women as 

adversely as men. 

Further, these results also support the findings of Niemi and Lloyd (1981) who suggest 

that inflation has an independent, positive impact on female labor force participation. Expanding 

on their findings, it can be argued that a reduction of real wages increases female labor force 

participation as women enter the workforce to supplement household earnings, thus enhancing 

women’s intrahousehold bargaining power as well as their status in society. Although high rates 

of inflation are generally associated with poor governance, and, in turn, held to be negatively 

associated with gender equality, the results of the current study suggests that once other factors 

are controlled for (e.g., culture, per capita income, population density, and fiscal surplus), 

increasing inflation, in fact, may act to narrow the gender gap.  

 In both sets of models, fiscal surplus is positively associated with increasing levels of 

gender equality. This variable is significant at the five percent level in 10 out of the 12 cross-

sectional models (GEI models 2, 4, 5, 6, and 7; GGI models 1 – 5). For the GEI models, not only 

is fiscal surplus statistically significant in each of the five models in which it is included as an 

explanatory variable, but it is also significant at the one percent level in four of these models. 

Moreover, for the GGI models, fiscal surplus is found to be significant at the five percent level in 

three models (GGI models 1, 4, 5, and 6) and significant at the ten percent level in two models 

(GGI models 2 and 3). 

 In 2006, Niger had a fiscal surplus in excess of 40 percent of GDP. As the entire sample 

has a mean fiscal surplus of 0.66 percent of GDP and a median of -0.43 percent of GDP, Niger 

represents a potential outlier and could potentially overstate the effect of fiscal surplus on gender 

equality. However, the exclusion of this observation in an alternative model (not shown) does not 
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affect the results of the model. Not only does fiscal surplus remain significant at all conventional 

levels, the exclusion of this outlier does not affect the explanatory power of the model or reduce 

the magnitude or statistical significance of any of the other independent variables. In addition to 

Niger, Mali and Kuwait are additional potential outliers, with fiscal surpluses of 32.06 and 23.28 

percent of GDP, respectively. The sample in GGI model 6 only includes countries with fiscal 

surpluses below 20 percent of GDP and thus does not include Niger, Mali, or Kuwait. As seen in 

Table 5, the results of GGI model 6 do not differ from other models: the exclusion of these 

countries does not substantially affect the explanatory power of the model or the statistical 

significance and magnitude of any of the explanatory variables, including fiscal surplus.  

In developing countries, however, the coefficient associated with fiscal surplus is smaller 

in magnitude and less statistically significant. The sample in GEI model 7 is restricted to include 

only low-, lower-middle-, and upper-middle-income countries. In this model, fiscal surplus drops 

in significance, from being significant at the one percent level in GEI model 4, to being 

significant at the ten percent level in GEI model 7. The sample is similarly restricted in GGI 

model 7 to be exclusive of high-income countries. In this model, though fiscal surplus is not 

significant at any conventional level, the p-value associated with this variable, 0.16, suggests 

marginal significance. In both sets of models, though fiscal surplus is less statistically significant 

in comparison to models inclusive of high-income countries, the variable remains positive in 

sign. This result suggests that there might be countervailing factors, such as entrenched interests 

and patronage, which may limit the advancement of women in these nations.  

 Thus, a positive linear relationship between fiscal surplus and gender equality seems to 

be robust across cross-sectional models. This result indicates that, holding everything else 

constant, rising levels of fiscal surplus relative to GDP act to narrow the gender gap. To the 
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author’s knowledge, the relationship between fiscal surplus, social expenditure and gender 

equality has not been formally examined. Nations with a fiscal surplus ostensibly have revenue 

available for social programs that would potentially benefit women. For instance, a larger fiscal 

surplus may promote increases in government expenditure on childcare, health, and education; 

conversely, a larger fiscal deficit may place these programs at risk of retrenchment. As these 

decisions, however, are invariably more dependent on the local political economy relative to the 

dictates of broader macroeconomic policy, these results are not categorical imperatives.  

 As shown in Table 2, GEI model 1 illustrates that a nation’s current account balance is 

found to be negatively associated with gender equality. This result is significant at the ten 

percent level. However, current account balance loses significance when fiscal surplus is added 

to the model. Current account balance and fiscal surplus have a Pearson’s correlation coefficient 

of 0.5873, indicating that these two variables are highly correlated. Based on the investment 

saving/liquidity preference money supply (IS/LM) model, a variant of mainstream economic 

theory assumes a positive relationship between a nation’s fiscal balance and its current account. 

Hence, given the high degree of correlation among independent variables, the inclusion of both 

variables in a single model would act to increase the standard errors of the coefficients, thereby 

reducing the statistical significance and efficiency of estimators. As the results of the Ramsey 

RESET test (see Table 6) and the Link test (see Table 7) suggest that the exclusion of current 

account balance does not introduce omitted variable bias or problems in model specification, 

excluding current account balance from the model will serve to increase efficiency without 

compromising the explanatory power of the model.  

 Another measure of foreign trade and external market orientation, a nation’s net exports 

(also referred to in this study as the trade balance) as a percent of its GDP is included as a proxy 
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for the nation’s current account. As expected, this variable is highly correlated with current 

account balance (0.7522) and thus serves as an appropriate proxy for this variable. However, 

unlike current account balance, the trade balance is less correlated with fiscal surplus (0.3287) 

and therefore can be included in the same model without compromising efficiency.  

 As displayed in Tables 4 and 5, the trade balance is negative in sign and statistically 

significant at least at the five percent level in each of the five models in which it is included as an 

independent variable (GGI models 2, 3, 4, 6, and 7). The results of trade balance parallels the 

results of current account balance and provides further evidence of a negative relationship 

between export orientation and gender equality. These results support the contention that 

increasing levels of exports relative to imports may decrease gender equality and further that an 

external market orientation may constrain women’s empowerment. Although increased 

participation in labor-intensive export sectors may promote gender equality through increases in 

formal sector employment, the expansion of the capital-intensive export sector is less favorable 

to women. As the relationship between export orientation and gender equality is found to be 

negative, the results suggest the effect of the capital-intensive sectors may predominate.  

 At first glance, it may seem as if the results of this study contradict Eastin and Prakash’s 

(2009) study. Although Eastin and Prakash also used net exports as a percent of GDP as an 

explanatory variable in their analysis, the coefficient associated with this variable is significant in 

only two of their six models.  

Culture 

The coefficient associated with culture — as proxied by countries with a majority 

Muslim population — is found to be negative in sign and statistically significant at all 

conventional levels. This relationship is robust across all cross-sectional models. Holding the 
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other variables in the model constant, countries with a majority Muslim population experience a 

wider gender gap than countries with a non-majority Muslim population. These results confirm 

the findings of Forsythe et al. (2000), Spierlings et al. (2008), and Inglehart and Norris (2002).  

However, the magnitude of the effect of culture varies by model; for instance, culture is 

has a larger negative effect on gender equality in the GEI models than in the GGI models. In fact, 

when GEI is the dependent variable, culture alone explains approximately 40 percent of the 

variation in gender equality. All else being equal, in the GEI models, gender equality in a 

country with a majority Muslim population is approximately 12 percentage points lower relative 

to country with a non-majority Muslim population. On the other hand, gender equality as 

measured by the GGI in a Muslim state is between 4.8 and 7.6 percentage points lower relative 

to a non-Muslim state.  

Despite this statistically significant relationship, this result potentially masks large 

differences between Muslim countries. For instance, Muslim-majority nations vary widely in 

their geography, abundance of natural resources, per capita GDP, and their interpretation and 

application of Sharia law. Moreover, Ronald Inglehart (1997) and Michael Ross (2008) have 

suggested that oil-exporting nations increase gender equality by largely excluding women from 

the formal economy. According to Ross, “[t]his leaves oil-producing states with atypically strong 

patriarchal cultures and political institutions.” As the majority of oil-exporting nations are 

Muslim states, this result may be explained by economic factors rather than by culture or 

religion. 

However, the Latin America binary indicator variable is not significant at any 

conventional level in any cross-sectional model. This result confirms the findings of Forsythe et 
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al. (2000). Nevertheless, these results do not obviate substantial development challenges and 

large disparities in gender equality in Latin America. 

Demographic factors 

 In both sets of models, population density is found to be negatively correlated with 

gender equality. The variable is statistically significant at least at the 10 percent level in seven 

out of the eight OLS models for which it is included as an explanatory variable. On average, an 

extra hundred people per square kilometer is associated with an approximate 1 to 2.5 percentage 

point decrease in gender equality, holding other variables in the model constant. However, 

population density is found to have the opposite effect in developing countries. In GGI model 7 

as well as in GEI model 7, population density is positive in sign and statistically significant at the 

one and ten percent level, respectively.  

Two possible outliers, Monaco and Singapore, have extremely high population densities 

and thus could potentially distort the impact of population density on gender equality. From 2006 

to 2008, the average population density for the entire sample was approximately 382 people per 

square kilometer; during this time, however, Monaco and Singapore had average population 

densities of 16,769 and 6,691 people per square kilometer, respectively. Monaco and Singapore 

are similar inasmuch as both nations are small (1.95 and 710.2 square kilometers, respectively) 

and highly economically specialized. When Monaco is removed from the sample, the regression 

results do not change: the explanatory power of the model is not affected and the coefficients of 

the independent variables, including population density, do not change in magnitude, sign, or 

statistical significance. However, when both Singapore and Monaco are dropped from the model, 

population density is no longer significant at any conventional level. Nevertheless, as seen in 

GEI model 5 and GGI model 5, all other explanatory variables retain significance and the 
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explanatory value of the model only increases slightly; thus, it can be surmised that while highly 

dense nations like Monaco and Singapore overstate the impact of population density on gender 

equality, their inclusion does not bias the estimates of other variables. 

 Although increasing population density is positively associated with tax revenues and 

employment opportunities, high population densities are also associated with increased 

competition for resources and elevated crime rates. The results of this study have shown that 

population density has an ambiguous effect on gender equality. In general, the negative effects of 

high population densities are seen to outweigh the positive: gender equality is seen to decrease in 

more densely populated nations, holding everything else equal. However, in developing 

countries, the opposite is true. In these nations, it is possible that the increased tax revenues 

resulting from a high population density might effectively offset the aforesaid negative effects. 

Democracy 

 Democracy is found to have an ambiguous effect on gender equality. As seen in Table 2, 

democracy is positive in sign and significant at the 10 percent level in GEI model 3. Holding 

GDP, inflation, current account balance, culture, and population density constant, more 

democratic societies tend to experience greater levels of gender equality. However, democracy 

loses significance after fiscal surplus is added as an explanatory variable. Nevertheless, since 

democracy is highly correlated with both GDP (0.3419) and the culture variable (-0.5654), it is 

likely that this high degree of correlation serves to increase model variance and decrease the 

likelihood of finding a statistically significant result. However, democracy is found to have the 

opposite effect when GGI is used as the dependent variable. In GGI models 3, 4, 6, and 7, a 

negative relationship is found between gender equality and democracy. In these models, this 

effect is significant at the five percent level.  
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In light of this incongruous result, a quadratic term is included in order to determine 

whether democracy has a nonlinear effect on gender equality. As shown in GGI models 4 and 6, 

while the level term of democracy remains negative and statistically significant, the quadratic 

term is positive in sign and statistically significant at the ten percent level. The turning point of 

this U-shaped quadratic relationship occurs at -4, an intermediate level of autocracy; after this 

point, increasing levels of democracy promote higher levels of gender equality, holding other 

factors constant. Since this turning point occurs at a relatively low level of democracy, it can be 

surmised that, for the most part, increasing levels of democracy promote gender equality.  

 Using the same Polity IV index, Eastin and Prakash (2009) find little evidence that 

democracy is associated with gender equality. The variable is statistically significant in only one 

of their six models; moreover, in this model, the variable has a negative coefficient, suggesting 

that increasing levels of democracy decrease gender equality. Eastin and Prakash’s results as 

well as the U-shaped quadratic relationship found in the GGI models run counter to the vast body 

of existing literature that supports the finding of the current study that more open, democratic 

societies promote gender equality. According to Kandiyoti (1991), democracy “unleashes 

women’s labor market potential” and opens up the decision-making process to the less 

privileged, including women, resulting in redistributive policies benefitting these groups. Huber 

et al. (1997) also maintains that democracy could reduce gender inequality by increasing 

expenditures on social programs. Furthermore, the inter-state conflict literature, such as the 

seminal work by Hegre et al. (2001) may support the quadratic relationship between gender 

equality and democracy in the present study. In a comprehensive study of 152 countries from 

1816 to 1992, Hegre et al. found that while democracies are more stable than autocracies, both 

full autocracies and full democracies are inherently more stable than intermediate regimes. 
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Expanding upon these findings, as intermediate regimes are more prone to conflict and domestic 

violence, it is possible that intermediate regimes may operate to suppress the rights of women.  

Year effects 

In the context of the global economic crisis, it is possible that exogenous events not 

controlled for in the model will influence the results of the study. Many have speculated that the 

collapse of investment giant Bear Stearns in 2008 precipitated the investment bank industry 

meltdown and hastened the global financial crisis and recession. Thus, given the above-described 

differential impact of the financial crisis on women, the differential effects on gender equality 

might vary by year.  

In order to hold the effect of time constant, year indicator variables are introduced in 

several iterations of each cross-sectional model. However, these variables are not significant at 

any conventional level, did not alter the explanatory value of the model, and did not impact the 

magnitude or statistical significance of any of the other explanatory variables. Thus, in order to 

preserve efficiency, year indicator variables are not included in subsequent models.  

 

LONGITUDINAL MODEL 

 For the most part, the results of the longitudinal study substantiate the general findings of 

the cross-sectional study. The longitudinal model provides further evidence in support of the 

inverted-U relationship between gender equality and GDP per capita. Similar to the results found 

in the cross-sectional study, the longitudinal study also finds a general positive association 

between gender equality and democracy as well as between gender equality and inflation. 

Notably, however, the effects of culture and fiscal surplus are not significant in the medium term. 
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Moreover, new relationships are uncovered in the longitudinal study: gender equality is 

positively associated with an increase in female industrial sector employment as well as 

remunerative employment as a percentage of total female employment. As such, the longitudinal 

model suggests women’s involvement in the informal and reproductive sector increases gender 

inequality. 

Goodness-of-fit4 

 In comparison to the cross-sectional models, the explanatory power of the longitudinal 

models varies widely by outcome variable. By far, models with the under-five mortality rate as 

the dependent variable have the highest explanatory power, with R2 values ranging from 0.7940 

to 0.7975. While most vulnerable female employment models have R2 values between 0.469 and 

0.5394, two of the three fixed effects models corrected for first-order autocorrelation (vulnerable 

employment models 9 and 10) have less explanatory power, with R2 values of only 0.2127 and 

0.0301, respectively. In addition, the independent variables in the longitudinal study explain 

nearly 40 percent of the variation in the proportion of seats held by women in parliament and 

between 25 and 36 percent of the variation in the ratio of girls to boys in primary and secondary 

education. Finally, the explanatory power of the maternal mortality models varies widely, from 

0.0465 in the fixed effects model to 0.7230 in the random effects model.  

Economic development 

 The longitudinal analysis provides additional evidence in support of the inverted-U 

relationship between GDP and gender equality found in the cross-sectional study. Both GDP per 

capita and its quadratic term have the expected sign (+ , – ) and are statistically significant in 

                                                 
4  For a complete list of model diagnostics, including the Wald test for group-wise heteroskedasticity, the Breusch-
Pagan Lagrangian Multiplier test, the Hausman specification test, and Wooldridge test for autocorrelation in panel 
data, see Tables 26 – 29. 
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models with the following dependent variables: vulnerable female employment as a percentage 

of total female employment, the proportion of seats held by women in parliament, and the ratio 

of girls to boys in primary and secondary education. This non-monotonic relationship remains 

statistically significant after correcting for autocorrelation and supports the findings of Eastin and 

Prakash (2009). These authors find a similar inverted-U relationship between per capita GDP and 

the following dependent variables: the proportion of seats held by women in parliament, the ratio 

of females to males in primary education, female labor force participation, and the ratio of 

female to male life expectancy, as well as composite indices of gender equality and absolute 

well-being.  

In contrast, this curvilinear relationship is less significant in the health indicator models. 

As seen in Table 21, a linear relationship between GDP per capita and maternal mortality is 

evident and statistically significant at the one percent level. In this model, holding other factors 

constant, lower maternal mortality rates are positively correlated with rising per capita GDP. 

However, GDP per capita is not significant in any of other maternal mortality ratio models or in 

any under-five mortality ratio model. 

Macroeconomic stabilization 

Several of the longitudinal models suggest that rising inflation rates are positively 

correlated with increasing gender equality. These results support the findings of the cross-

sectional analysis. As seen in Tables 17, 18, 21, 22, and 23, the log of inflation is positively 

associated with rising vulnerable female employment and a widening gender gap in primary and 

secondary education. This relationship remains statistically significant after adjusting for 

autocorrelation. However, inflation is not significant at any conventional level in models with the 

following dependent variables: the proportion of seats held by women in the national parliament, 
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the maternal mortality ratio, and the under-five mortality ratio. As discussed previously, inflation 

may decrease gender inequality due to women’s lower cash holdings as well as their higher 

involvement in the informal sector. Further, inflation may serve to increase gender equality 

through its positive effects on formal labor force participation. 

In most of the longitudinal models, fiscal surplus is not significant at any conventional 

level. This result suggests that while surpluses may act to promote gender equality in the short-

run by providing funds for social programs that benefit women, surpluses may have a limited 

effect in the long term. If a program funded out of a surplus is not subsequently incorporated into 

the annual budget, the viability of the program is jeopardized and its long-term effect may be 

moderate at best. Long-term programs are more likely to be funded through provisions in the 

annual budget; as such, since these programs do not directly rely on the existence of a surplus in 

a given year, they will have a limited impact on gender equality. 

A nation’s current account balance is found to have an equivocal effect on gender 

equality. For instance, holding other variables in the model constant, Tables 18 and 22 

demonstrate that an increase in a nation’s current account balance is positively correlated with an 

increase in the ratio of girls to boys in primary and secondary education. On the other hand, as 

seen in Table 19, an increase in a nation’s current account balance is negatively associated with 

the proportion of seats held by women in its national parliament.  

Although the relationship between a nation’s current account balance and gender equality 

is mixed, using trade balance as a proxy yields more robust, consistent estimates of the effect of 

market orientation on gender equality. Increasing levels of exports relative to imports are found 

to be negatively correlated with gender equality in several models. As such, the longitudinal 

study supports the findings of the cross-sectional study and suggests that an increase in exports 
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relative to imports may act to widen gender gap. As Tables 18 and 22 demonstrate, an increase in 

trade balance serves to widen the gender gap in primary and secondary education. This 

relationship is significant at the one percent level. In addition, as seen in Tables 19 and 21, an 

increase in exports relative to imports is positively associated with increasing maternal mortality 

rates.  

Globalization 

While FDI as a percent of GDP is not found to be statistically significant at any 

conventional level in several models, the study suggests that increasing net inflows of FDI are 

positively correlated with increases in the under-five and maternal mortality rates. This result can 

be seen in Tables 19, 20, 21, and 24. Moreover, while FDI is significant at the 0.15 level in 

random effects regressions with vulnerable employment and the education gap as the dependent 

variables, FDI loses significance after correcting for first-order autocorrelation in these models. 

Thus, the study does not support the notion that globalization and the attendant delocalization of 

financial capital enhances gender equality.  

These results support a 2005 study by the UN Research Institute for Social Development. 

This report found that although in the short term FDI in the labor-intensive, export-oriented 

sectors boost female income and labor force participation rates, in the long term, however, FDI 

makes women more likely to either become involved in the informal sector as own-account 

workers or lose their jobs to men (Bakker 2007). Moreover, since a vast majority of women in 

developing countries relies on subsistence agriculture, FDI in the agricultural sector may 

jeopardize women’s livelihoods. As MNCs use FDI as a means to leverage local markets for 

competitive advantage, production methods in foreign-owned firms tend to have higher levels of 

technical capital and efficiency. As capital-intensive export industries tend to employ men over 



 

 
 

61

women, an increase in FDI net inflows may operate to advantage men and thus widen the gender 

gap. However, the results of the present study contradict Eastin and Prakash (2009). Their study 

found that FDI is significant at the five percent level in three out of six models and positively 

correlated with female labor force participation, GEM, and life expectancy. 

Culture 

Since the religious composition of a nation does not vary substantially over time, the 

culture variable is only able to be observed in the random effects and generalized least squares 

models. While culture is significant in every model in the cross-sectional analysis, this variable is 

only significant in models using the proportion of vulnerable female employment as the 

dependent variable. Culture is not statistically significant at any conventional level in models 

with the following dependent variables: the ratio of girls to boys in primary and secondary 

education, the proportion of seats held by women in national parliament, the maternal mortality 

ratio, and the under-five mortality ratio. The longitudinal study suggests that while culture may 

be significant in explaining gender disparity in the short term, for the most part, the effect of 

culture on women is not static. This result also supports the idea that the negative relationship 

between Muslim-majority nations and gender equality is not a function of religion, which 

remains fixed over time. Instead, given the preponderance of patriarchal institutions in Muslim 

nations, the study suggests that this negative relationship is a manifestation of a nation’s 

patriarchal institutions, which are fluid over time.  

In Table 17, the p-value associated with culture in the first vulnerable employment model 

is 0.20; thus, while the coefficient is positive in sign, it is only marginally significant. However, 

after controlling for a nation’s fertility rate and its net inflows of FDI as a percentage of GDP, 

culture remains positive in sign and becomes statistically significant at the five percent level. 
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Furthermore, as seen in Table 23, culture remains statistically significant even after correcting 

for autocorrelation; in vulnerable employment models 4 and 5, culture is positive and significant 

at the one percent level and ten percent level, respectively. After controlling for the curvilinear 

relationship of democracy and net exports in model 6, the culture variable loses significance (i.e., 

a p-value of 0.16 indicates marginal significance) but remains positive in sign. This result 

suggests that, holding other factors constant, countries with majority Muslim populations 

experience higher levels of vulnerable female employment than non-Muslim states. As such, the 

study lends support to the hypothesis advanced by Inglehart (1997) and Ross (2008) that oil-

exporting nations, most of which are Muslim states, tend to increase gender inequality by 

excluding women from the formal economy.  

Demographic factors 

Similar to the results of population density in the cross-sectional study, urbanization is 

found to have a mixed effect on gender equality. In education, for example, increasing 

urbanization rates are found to be positively associated with a narrowing gender gap in primary 

and secondary education. As seen in Tables 18 and 22, this effect is statistically significant at the 

one percent level. Since domestic production is less prevalent in urban areas, the demand for 

child labor is moderated, thereby giving children, particularly girls, a greater opportunity to 

pursue formal education. Moreover, a higher concentration of people in cities typically leads to a 

higher concentration of schools in urban areas and gives children an increased opportunity to 

pursue education. Furthermore, given the higher demand for skilled labor in urban areas and the 

positive correlation between skill level and wages, parents in urban areas may come to see 

education as necessary for a better life for their children. Given the current gender gap in 

education, girls stand to gain the most from increases in the availability of education.  
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 However, in other facets of gender equality, such as political participation and 

employment, the negative effects associated with living in a city may predominate. The 

longitudinal model demonstrates that increasing urbanization rates are found to be negatively 

correlated with the percentage of women in the national parliament. As seen in Table 19, this 

effect is statistically significant at the ten percent level. However, urbanization is not statistically 

significant at any conventional level in any of the health indicator models.  

In addition, fertility is found to have the biggest effect on under-five and maternal 

mortality rates. In both sets of these models, the fertility rate is negatively associated with gender 

equality. This result can be seen in Tables 19, 20, 21, and 24. Thus, the study suggests that 

holding other factors constant, higher fertility rates are associated with lower levels of gender 

equality, on average. However, the model suggests that a nation’s fertility rate is not correlated 

with vulnerable female employment, the gender gap in education, or the proportion of seats held 

by women in parliament.  

Furthermore, the model suggests that declining fertility rates are positively associated 

with improvements in health outcomes. Several studies have shown that declining fertility rates 

are typically correlated with increases in household income and GDP per capita as well as a 

broader transition from an agrarian to an industrial economy. Moreover, declining fertility rates 

are also associated with increases in the following areas: the availability of safe contraception, 

access to high-quality health care, the prevalence of social protection programs, the number of 

savings and loan institutions, female literacy, and female political participation (Inglehart and 

Norris 2003). Inasmuch as improvements in these areas enhance the status of women in society 

and give women greater intrahousehold bargaining power, declining fertility rates are theorized 

to narrow the gender gap. Nevertheless, the lack of statistical significance in the other models 
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does not necessarily mean that declining fertility rates do not affect gender equality in other areas 

besides health. It is possible that declining fertility rates also work to narrow the gender gap 

indirectly, such as through increases in per capita GDP or female labor force participation; if this 

is the case, then the inclusion of fertility rate as an explanatory variable might over-specify the 

model.  

Democracy 

Democracy is found to have a statistically significant, linear positive impact on health 

outcomes and education. As seen in Tables 20, 21, and 24, increasing levels of democracy are 

associated with declining under-five mortality rates. In addition, the model suggests that 

increasing levels of democracy act to decrease the gender gap in education, as seen in Tables 18 

and 22. Moreover, similar to the quadratic relationship in found in the GGI models in the cross-

sectional study, a U-shaped non-monotonic relationship is found between democracy and female 

vulnerable employment. Tables 17, 21, and 23 suggest that for autocratic nations, increasing 

levels of openness, holding other factors constant, act to increase vulnerable female employment; 

after a certain point, however, increasing levels of democracy actually decrease the proportion of 

vulnerable female employment. As this turning point occurs at a relatively low level of openness, 

it can be surmised that a general positive relationship exists between democracy and gender 

equality. Surprisingly, however, democracy is not correlated with either the proportion of seats 

held by women in parliament or the maternal mortality ratio.  

Labor force composition 

Holding other factors constant, an increase in the proportion of women employed in the 

industrial sector as a percentage of total female employment is found to be positively correlated 

with an increase in the ratio of girls to boys in primary and secondary education. As seen in 
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Tables 18 and 22, this result is statistically significant at the one percent level. Given that higher 

technology and skilled labor are complements, to the extent that the industrial sector tends to 

utilize more technology than either the agricultural or the service sector, an expansion of the 

industrial sector increases the demand for skilled labor. As women employed in industrial sector 

realize the role of human capital in economic advancement, it is conceivable that they will 

promote education in their family.  

Furthermore, particularly in developing countries, an increase in the percentage of 

women employed in the industrial sector as a percentage of total female employment could 

indicate either a move towards the formal sector (and thus away from the informal sector) or a 

decrease in male employment in the industrial sector. If female involvement in the industrial 

sector is associated with a decrease in participation in the informal sector, this result supports the 

contention that involvement in the informal sector increases gender inequalities. Further, as 

employment in the formal sector is associated with increases in household income, the economic 

reasons compelling child labor are less evident; thus, increased female employment in the 

industrial sector may provide children with an increased opportunity to pursue education. Given 

the extent to which girls lag behind boys in education, girls stand to gain the most from increased 

access to education. In addition, since the industrial sector has historically employed men, it is 

reasonable to assume that gains in female employment may come at the expense of male 

employment. In both cases, the models suggest that an increase in female employment in the 

industrial sector as a percent of total female employment may act to narrow the gender gap.  

Furthermore, the study suggests that gender equality is also positively associated with an 

increase in the number of paid female workers. Holding other factors constant, an increase in the 

number of female wage and salaried workers as a percentage of all women employed is 
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positively associated with an increase in the proportion of seats held by women in national 

parliament and a decrease in the under-five mortality rate. This result can be seen in Tables 19, 

20, 21, and 24. In each model, the variable has the expected sign and is statistically significant at 

the one percent level. Inasmuch as receiving a wage is associated with involvement in the formal 

sector, this result supports the contention found in relevant literature that women’s involvement 

in the informal sector serves to widen the gender gap. 
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CHAPTER 6. POLICY RECOMMENDATIONS 

 

“Gender equality is more than a goal in itself. It is a precondition for meeting the challenge of 

reducing poverty, promoting sustainable development, and building good governance.” 

— Former UN Secretary-General Kofi Annan 

 

Paradigm lost: Gender-blind is not gender-neutral 

A tension exists in the world of development. According to the IMF, “substantial 

reduction in poverty ratio targets can only be achieved if per capita real incomes rise 

sufficiently” (emphasis added, IMF 1999). On the other hand, the UNDP asserts that “while 

growth is an important prerequisite for elimination of poverty, is it not a sufficient condition” 

(UNDP 1998). The former ignores the fact that men and women do not benefit equally from the 

process of development while the latter represents a more nuanced approach with several goals 

of development, gender equality among them. As this study has shown, a focus on absolute 

aggregate measures of well-being, such as per capita income, can conceal the non-monetary 

aspects of well-being and obscure large disparities in relative equality. Former World Bank 

president James Wolfensohn remarks,  

When I think of a development framework for a country and for regions, I think of 
balance sheet with two sides. One the left is the macroeconomic presentation. … There 
is, however, a clear need for a second side, which reflects more adequately an analytical 
framework that presents structural, social, and human aspects (World Bank 2005). 
 

As the current study has shown, development policies can have detrimental effects on gender 

equality. As such, to ensure that development does not place a disproportionate burden on 

women, development needs to be gender-conscious.  
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To promote socially sustainable development, and to promote both economic as well as 

social welfare gains, the following two policy recommendations should be considered.  

 

Policy 1. Increase government expenditure on social services to further development and foster 

women’s participation in the formal sector. 

Women currently comprise less than one-third of the official labor force in developing 

countries. Reflecting findings in existing research, the present study suggests that female 

participation in the formal sector acts to narrow the gender gap. Among other things, formal 

labor force participation is associated with increased levels of income, status, and intrahousehold 

bargaining power. To the extent that women are prevented from joining the formal labor force, 

gender equality is being compromised.  

Although many attribute the lack of female participation in the formal sector to 

disparities in human capital development, this is not the entire story. While major gender 

disparities still exist, gender inequalities in health and education have decreased in recent 

decades without narrowing the overall gender gap.  

One of the most significant barriers to participation in the formal sector is women’s 

involvement and attendant responsibilities in the reproductive sector. According to UN Deputy 

Secretary-General Asha-Rose Migiro (2010), “The unequal sharing of responsibilities between 

men and women reflects stereotypical assumptions about the role of women and men in society. 

… The uneven yoke of domestic and care-giving responsibilities is one of the great pieces of 

unfinished business in our long-term quest for gender equality and women’s empowerment.” 

Compared with their counterparts in the formal sector, women employed in the reproductive and 
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informal sectors disproportionately experience increased levels of financial dependence, 

exploitation, low social status, as well as decreased levels of income and concomitant lower 

intrahousehold bargaining power.  

Increased government expenditures on social services, such as health care, education, and 

the care of children and the elderly, would decrease the demand for unpaid family workers to 

provide these services. As such, women’s involvement in the reproductive sector is expected to 

decrease. This policy response would allow women to more efficiently and freely allocate their 

labor in the formal sector. Although critics may claim that public expenditure will crowd out 

private investment, several studies have shown the opposite to be true, finding that government 

expenditures on services previously provided by women in the reproductive sector act to expand 

the market for these services and thus crowd in private investment.  

Public investment in these programs needs to be continuous. Temporary measures, 

whether cyclical or counter-cyclical, will shift costs and responsibility back to women after their 

conclusion. Given the relative inelastic demand for services, such as health care and child care, 

the contraction of these services will be met with increased female involvement in the informal 

and reproductive sectors. As such, women will disproportionately bear the costs of fiscal 

austerity. Several World Bank and IMF programs include allowances for temporary social safety 

nets for groups adversely impacted by their policies (Gupta et al. 1998). However, since gender 

inequality is structural in nature, temporary social safety nets cannot address these problems of 

inequality and poverty. 

  Not only will increased public expenditures on social programs serve to increase gender 

equality, but increased government spending on these services will also serve to boost overall 

development. While men are more likely to reserve a portion of their income for personal 
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discretionary spending, women are more likely to pool and share their income with other 

members of the household, especially children (Turner and Fouracre 1995). Numerous studies 

have shown that income gains for the mother are associated with increases in education and 

health outcomes for children, leading to increased levels of development in the long term for 

society. As increased public expenditure on social programs is expected to boost female labor 

force participation in the formal sector and thereby increase relative female incomes, this policy 

will also have beneficial effects for the entire household as well as for the nation as a whole.  

 

Policy 2. Limit foreign direct investment in capital-intensive sectors and protect labor-intensive 

sectors. 

The current study suggests that, holding other factors constant, increasing levels of 

exports relative to imports as well as increasing levels of FDI are associated with decreasing 

gender equality. Thus, while increased trade and market liberalization might lead to gains in a 

nation’s GDP and have other positive effects, this external market orientation can have a 

disproportionate negative effect on women. States must bear in mind that trade is not an end of 

itself but rather a means to the end of development. 

To promote gender equality, and in turn, to ensure women have complete access to 

productive resources, nations should regulate the inflow of foreign capital to ensure labor-

intensive industries are not displaced by globalization. States should examine the structural 

nature of gender inequalities and assess the ways in which women are denied access to 

productive resources, such as land or credit, and actively work to remove these barriers. Further, 

to protect against threats to individual basic rights, the government should mandate that MNCs 

adhere to core labor standards, as provided by the ILO. As labor-intensive employment 
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represents a viable channel through which women are able to realize gains in real wages and 

social capital, the protection of these industries should be a policy priority for all developing 

states. As higher levels of female empowerment translate into favorable health outcomes as well 

as higher levels of human capital development, the recommended policy will promote national 

stabilization as well as sustainable economic expansion. Moreover, as labor constitutes an 

underutilized resource in many developing nations, the greater capitalization in labor-intensive 

products in these countries will serve to increase national income.  

 

 The only way these policy objectives will be realized is if women are equal partners in 

the development process. By fully incorporating women into development, policymakers will be 

able to uncover the unique constraints facing women in their country as well as the structural 

institutions that serve to reinforce and perpetuate gender inequality. In formation as well as 

implementation, policies need to take into account gender-based disparities and consider the 

relationship between paid and unpaid forms of labor. A consideration of gender and so-called 

“women’s issues” cannot be compartmentalized or considered after the implementation of a 

policy, as is often the case today. Policies that are blind to the gendered nature of economic 

structures and processes will potentially have differential effects for women and thus serve to 

further widen the gender gap.  

Development objectives and gender equality are not mutually exclusive but rather 

mutually reinforcing. In their 1995 book, African Women and Development: A History, Margaret 

C. Snyder and Mary Tadesse state that 

Because women comprise more than half of the human resources and are central to the 
economic as well as the social well-being of their societies, development goals cannot be 
fully reached without their participation. Women and development is thus a holistic 
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concept wherein the goal of one cannot be achieved without the success of the other. 
Women, therefore, must have both the legal right and access to existing means for the 
improvement of oneself and of society.  
 

Numerous studies have found that gender equality lowers labor productivity, constrains 

economic growth, hinders development, and poverty reduction (Hill and King; 1995, Klasen 

1999; World Bank 2003). The continued and expanded inclusion of women in the development 

process will lead to better outcomes not only for women but also for society as a whole.  
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APPENDIX 1 
 

Table 1. Variable List 
 

Variable Definition Source 
Dependent variables   

GEI Additive index of gender equality. 
Ranges from 0 to 1, with 1 indicating 
perfect equality. 

Social Watch International 

GGI Additive index of gender equality. 
Ranges from 0 to 1, with 1 indicating 
perfect equality. 

World Economic Forum 

Vulnerable employment 
 

Unpaid female family workers and 
own-account workers as a percent of 
total female employment. 

World Development 
Indicators Online 

Education gap  
 

Ratio of girls to boys in primary and 
secondary education in public and 
private schools. 

World Development 
Indicators Online 

Women in parliament  
 

Proportion of seats held by women 
in national parliament in a single or 
lower chamber. 

World Development 
Indicators Online 

Maternal mortality rate  
 

Number of women who die during 
pregnancy and childbirth, per 
100,000 live births. 

World Development 
Indicators Online  

Under-five mortality rate 
 

Probability per 1,000 that a newborn 
will die before reaching age five. 

World Development 
Indicators Online 

Independent Variables   
Inflation Natural log of the percentage change 

in the cost to the average consumer 
of acquiring a basket of goods and 
services as a percentage of GDP. 

World Development 
Indicators Online 

Fiscal surplus Revenue (including grants) minus 
expense, minus net acquisition of 
non-financial assets as a percentage 
of GDP. Variable is lagged one year. 

World Development 
Indicators Online 

Current account Sum of net exports of goods, 
services, net income, and net current 
transfers measured as a percent of 
GDP. Variable is lagged one year. 

World Development 
Indicators Online 

GDP per capita GDP per capita adjusted for PPP. 
Data are in constant 2005 
.international dollars. 

World Development 
Indicators Online 
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GDP2 per capita   Variable GDP per capita squared 
(see above). 

World Development 
Indicators Online 

GDP3 per capita Variable GDP per capita cubed (see 
above). 

World Development 
Indicators Online 

Fertility  Total fertility rate. Average number 
of children born to a woman. 

World Development 
Indicators Online 

Democracy Level of democracy in a country 
along a scale ranging from –10 
(strongly autocratic) to +10 (strongly 
democratic). 

Polity IV Project 

FDI Net inflows as a percentage of GDP. World Development 
Indicators Online 

Culture Indicator variable where 1 indicates 
a country where at least 50 percent 
of the population is Muslim. 

Pew Research Center 

Urban Percentage of the population living 
in an urban area. 

World Development 
Indicators Online 

Income Indicator variable where 1 = low-
income country; 2 = lower-middle-
income country; 3 = upper-middle-
income country; 4 = high-income 
non-OECD country; 5 = high-
income OECD country. 

World Bank 

HH consumption 
 

Household final consumption 
expenditure. Market value of all 
goods and services purchased by 
households adjusted for purchasing 
power parity. Data are measured in 
constant 2005 international dollars. 

World Development 
Indicators Online 

Population density 
 

Mid-year population divided by land 
area in square kilometers. 

World Development 
Indicators Online 

Net exports/Trade balance Net exports (exports minus imports) 
as a percentage of GDP. 

World Development 
Indicators Online 

Latin American country Dummy variable where 1 indicates a 
country located in Mexico, the 
Caribbean, Central America, or 
South America. 

Author’s own construction 

Salaried workers Female wage and salaried workers as 
a percentage of total female 
employment. 

World Development 
Indicators Online 

Industrial employment Women employed in the industrial 
sector as a percentage of total female 
employment. 

World Development 
Indicators Online 
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APPENDIX 2 
 

 
REGRESSION RESULTS: CROSS-SECTIONAL MODEL 

 
 

Table 2. OLS regression results, GEI Models 1 – 4 
 
 

 GEI 
Model 1 

GEI 
Model 2 

GEI 
Model 3 

GEI 
Model 4 

 
Culture 
 

 
-0.121805 
(-0.12181)*** 

 
-0.1275339 
(0.0180825)*** 

 
-0.115211 
(0.0154699)*** 

 
-0.1249797 
(0.0186261)*** 

GDP 
 

8.56e-06 
(1.05e-06)*** 

8.74e-06 
(1.14e-06)*** 

6.87e-06 
(1.72e-06)*** 

8.86e-06 
(1.14e-06)*** 

GDP2 -1.08e-10 
(1.50e-11)*** 

-1.15e-10 
(1.47e-11)*** 

-6.89e-11 
(3.77e-11)* 

-1.15e-10 
(1.49e-11)*** 

Inflation 0.0184234 
(0.0085524)** 

0.0235774 
(0.0105189)** 

0.0195385 
(0.0082885)** 

0.0245869 
(0.0103841)** 

Current account -0.0008156 
(0.0004666)* 

 -0.0002447 
(0.0004758) 

 
 

Fiscal surplus  0.0022601 
(0.0008209)*** 

 0.0023168 
(0.0007887)*** 

Density   -0.0000145 
(5.81e-06)** 

0.0000159 
(5.71e-06)*** 

Democracy   0.0021714 
(0.0012551)* 

 

2007 -0.000674 
(0.010223) 

   

Constant 0.5574376 
(0.026956)*** 

0.5519266 
(0.030444)*** 

0.553947 
(0.0249318)*** 

0.5505463 
(0.030105)*** 

N 215 158 205 158 
R2 0.5592 0.5881 0.5776 0.5959 

* Significant at the 0.10 level 
** Significant at the 0.05 level 
*** Significant at the 0.01 level 
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Table 3. OLS regression results, GEI Models 5 – 7  
 
 

 GEI 
Model 5† 

GEI 
Model 6†† 

GEI 
Model 7††† 

 
Culture 
 

 
-0.1249797 
(0.0186261)*** 

 
-0.1247628 
(0.018589)*** 

 
-0.1412461 
(0.0211565)*** 

GDP 
 

8.86e-06 
(1.14e-06)*** 

7.88e-06 
(1.77e-06)*** 

0.0000126 
(2.70e-06)*** 

GDP2 -1.15e-10 
(1.49e-11)*** 

-8.74e-11 
(3.69e-11)** 

-2.22e-10 
(8.25e-11)*** 

Inflation 0.0245869 
(0.0103841)** 

0.0250681 
(0.0104277)** 

0.024863 
(0.0146655)* 

Fiscal surplus 0.0023168 
(0.0007887)*** 

0.0021206 
(0.000799)*** 

0.0020352 
(0.0009133)** 

Density -0.0000159 
(5.71e-06)*** 

-0.0000177 
(6.12e-06)*** 

0.0000655 
(0.0000348)* 

Constant 0.5505463 
(0.0301046)*** 

0.5543376 
(0.0311397)*** 

0.5283213 
(0.0364383)*** 

N 157 156 99 
R2 0.5977 0.5964 0.5482 

         † Sample only includes countries with a population density less than 6,000 people per square kilometer 
          †† Sample only includes countries with a GDP per capita less than $70,000 
          ††† Sample only includes low-, low-middle, and upper-middle income countries  
       * Significant at the 0.10 level 
       ** Significant at the 0.05 level 
       *** Significant at the 0.01 level 
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Table 4. OLS regression results, GGI Models 1 – 4 
 

      

* Significant at the 0.10 level 
** Significant at the 0.05 level 
*** Significant at the 0.01 level 

 
 
 
 
 
 
 
 
 
 

 
 

 
 

 GGI 
Model 1 

GGI 
Model 2 

GGI 
Model 3 

GGI 
Model 4 

 
Culture 
 

 
-0.0483347 
(0.0134425)*** 

 
-0.0521505 
( 0.0132668)*** 

 
-0.0730907 
(0.0093416)*** 

 
-0.0709736 
(0.0087321)*** 

GDP 
 

4.70e-06 
(1.27e-06)*** 

4.44e-06 
(1.61e-06)*** 

2.17e-06 
(1.24e-06)* 

1.36e-06 
( 1.37e-06) 

GDP2 -4.84e-11 
(1.59e-11)*** 

-4.05e-11 
(1.89e-11)** 

1.59e-11 
(2.39e-11) 

2.72e-11 
(2.48e-11) 

Inflation 0.0220022 
(0.0087978)** 

0.0156481 
(0.0119466) 

0.006662 
(0.0059861) 

0.0066786 
(0.0062603) 

Fiscal surplus 0.0017941 
(0.0007573)** 

0.0016418 
(0.0008891)* 

0.0010952 
(0.0005617)* 

0.0011514 
(0.0005811)** 

Density -0.0000115 
(2.94e-06)*** 

-0.0000103 
( 3.26e-06)*** 

  

HH consumption   -2.26e-14 
(9.62e-15)** 

-2.24e-14 
(9.80e-15)** 

Exports  -0.0006042 
(0.0002196)*** 

-0.0005518 
(0.0002337)** 

-0.0005342 
(0.0002394)** 

Democracy   -0.0016569 
(0.0008137)** 

-0.0027109 
(0.0009963)*** 

Democracy2    0.0003433 
(0.0001817)* 

Constant 0.5973606 
(0.0337803)*** 

0.6041648 
(0.042972)*** 

0.6563826 
(0.018842)*** 

0.6475136 
(0.0185274)*** 

N 161 125 106 106 
R2 0.2972 0.2274 0.5852 0.5992 
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Table 5. OLS regression results, GGI Models 5 – 7 
 

   

†Sample only includes countries population less than 6,000 people per square kilometer. 
††Sample only includes fiscal surplus less than 40 percent of GDP. 
††† Sample only includes low, low-middle, and upper-middle income countries. 
* Significant at the 0.10 level 
** Significant at the 0.05 level 
*** Significant at the 0.01 level 

 
 
 
 
 
 
 
 
 

 
 
 
 

 

 GGI 
Model 5† 

GGI 
Model 6†† 

GGI 
Model 7††† 

 
Culture 
 

 
-0.0539465 
(0.0124484)*** 

 
-0.0643206 
(0.0091511)*** 

 
-0.0767005 
(0.0088911)*** 

GDP 
 

4.83e-06 
(1.31e-06)*** 

4.92e-06 
(1.42e-06)*** 

5.36e-06 
(1.35e-06)*** 

GDP2 -4.97e-11 
(1.65e-11)*** 

-7.88e-11 
(3.68e-11)** 

-8.52e-11 
(3.37e-11)** 

Inflation 0.0250246 
(0.0097132)** 

0.0020584 
(0.007039) 

0.0016442 
(0.0072223) 

Fiscal surplus 0.0023359 
(0.0009335)** 

0.0005562 
(0.0005003) 

0.0007418 
(0.0005229) 

Density 0.0000255 
(0.0000211)  

  

HH consumption  -2.31e-14 
(1.23e-14)* 

-2.59e-14 
(8.82e-15)*** 

Exports  -0.0005809 
(0.0002479)** 

-0.0006689 
(0.0002472)*** 

Democracy   -0.0017617 
(.0008128)** 

Constant 0.5862957 
(0.0373357) 

-.0006021 
(0.0002224)*** 

0.6556322 
(0.0207923)*** 

N 159 108 80 
R2 0.3075 0.5642 0.5909 
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APPENDIX 3 
 

MODEL DIAGNOSTICS: CROSS-SECTIONAL MODEL 

Ramsey Regression Equation Specification Error Test (RESET) 

 Although a single model will inevitably not include all possible explanatory variables, if 

variables that are correlated with the dependent variable as well as one or more independent 

variables are omitted from the model, the model can produce biased estimators. The Ramsey 

Regression Equation Specification Error Test (RESET) test is performed to test for omitted 

variable bias in the models; specifically, the test determines whether non-linear combinations of 

the estimated values help explain the dependent variable. Results of this test are presented on the 

following page. In all models, the p-value is above the 0.10 significance level; thus, we cannot 

reject the null hypothesis that the model does not have omitted variables. While this does not 

guarantee that all relevant variables are included in the model, these results confirm that 

variables not included in the model are not inducing bias.  
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Table 6. Ramsey RESET Results 
 

H0: Model has no omitted variables 
 
 

Model F-statistic P-value 
GEI Model 1 0.26 0.8532 
GEI Model 2 0.44 0.7280 
GEI Model 3 0.14 0.9346 
GEI Model 4 1.09 0.3564 
GEI Model 5 1.09 0.3564 
GEI Model 6 1.05 0.3731 
GEI Model 7 0.43 0.7309 
GGI Model 1 1.11 0.3452 
GGI Model 2 0.54 0.6560 
GGI Model 3 1.17 0.3263 
GGI Model 4 0.50 0.6805 
GGI Model 5 0.45 0.7154 
GGI Model 6 0.29 0.8355 
GGI Model 7 0.36 0.7843 
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Link test 

 In addition, the link test is performed to test for errors in model specification. If a model 

is properly specified, the square of the predicted values should not have much explanatory power 

and therefore should not be statistically significant. As displayed in the table below, the observed 

t-values of the link test in each model are not significant at any conventional level. Thus, we are 

unable to reject the null hypothesis that the squares of the predicted values have no effect on the 

dependent variable. As such, there is no evidence of model misspecification in any of the OLS 

models.  

 
Table 7. Link test results 

 
H0: No model misspecification (i.e., square of the residuals = 0) 

 
 

Model T-statistic P-value 
GEI Model 1 -0.04 0.966 
GEI Model 2 0.02 0.985 
GEI Model 3 0.21 0.835 
GEI Model 4 0.73 0.468 
GEI Model 5 0.73 0.468 
GEI Model 6 0.53 0.596 
GEI Model 7 0.37 0.714 
GGI Model 1 1.40 0.165 
GGI Model 2 0.97 0.332 
GGI Model 3 -0.16 0.877 
GGI Model 4 -0.08 0.935 
GGI Model 5 0.70 0.484 
GGI Model 6 0.03 0.974 
GGI Model 7 -0.65 0.521 
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Breusch-Pagan / Cook-Weisberg test 

 The Breusch-Pagan/Cook-Weisberg Test is performed to test for heteroskedasticity. The 

results of this test are presented below. The null hypothesis of this test is that the estimated 

variance of the residuals is not dependent on the independent variables. For all GEI models as 

well as for GGI models 1, 4, and 6, we can reject the null hypothesis at all conventional levels 

and conclude that error residuals are not homogenous. Nevertheless, GGI models 2, 3, and 5 did 

not exhibit heteroskedasticity. Thus, as there is evidence of heteroskedasticity in most models, all 

models are run using robust standard errors. 

 
 

Table 8. Breusch-Pagan / Cook-Weisberg test results 
 

H0: Residuals are homoskedastic 
 

Model Chi-square statistic P-value 
GEI Model 1 4.39 0.0361 
GEI Model 2 6.82 0.0090 
GEI Model 3 4.88 0.0271 
GEI Model 4 11.68 0.0006 
GEI Model 5 7.85 0.0051 
GEI Model 6 12.33 0.0004 
GEI Model 7 4.69 0.0303 
GGI Model 1 30.31 0.0000 
GGI Model 2 1.04 0.3068 
GGI Model 3 1.04 0.3068 
GGI Model 4 1.17 0.2800 
GGI Model 5 11.45 0.0007 
GGI Model 6 0.10 0.7472 
GGI Model 7 5.06 0.0245 
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Shapiro-Wilk test 

 The Shapiro-Wilk test for normality tests the null hypothesis that the data is normally 

distributed and that the sample comes from a normally distributed population. The results of this 

test can be found in the table below. For every model except GGI model 4, we can reject the null 

hypothesis at the 10 percent level of significance and conclude that the data is not from a 

normally distributed population. Thus, the Shapiro-Wilk test suggests that the sample does not 

come from a normally distributed population. Given of the existence of missing data and the 

disparity between individual countries, this result is understandable.  

 
 

Table 9. Shapiro-Wilk test results 
 

H0: Sample comes from a normally distributed population 
 
 

Model W V Z-score P-value 
GEI Model 1 0.98798 1.910 1.494 0.06752 
GEI Model 2 0.98104 2.306 1.900 0.02874 
GEI Model 3 0.98738 1.924 1.507 0.06585 
GEI Model 4 0.98145 2.257 1.850 0.03215 
GEI Model 5 0.97817 2.656 2.220 0.01320 
GEI Model 6 0.98499 1.826 1.369 0.08546 
GEI Model 7 0.88882 13.526 5.921 0.00000 
GGI Model 1 0.56209 54.146 9.083 0.00000 
GGI Model 2 0.49717 50.087 8.788 0.00000 
GGI Model 3 0.97548 2.126 1.678 0.04665 
GGI Model 4 0.97982 1.749 1.245 0.10665 
GGI Model 5 0.58833 50.901 8.942 0.00000 
GGI Model 6 0.56209 54.146 9.083 0.00000 
GGI Model 7 0.54233 56.589 9.183 0.00000 
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Skewness and Kurtosis 

 Although both are indicators of normality, skewness measures the asymmetry of the 

probability distribution while kurtosis measures whether the data are peaked or flat relative to a 

normal distribution. Models with normal distributions have a skew of zero and a kurtosis of 

three. As shown in the table below, we are able to reject the null hypothesis at the five percent 

significance level that no models exhibit skew or kurtosis. Thus, there is evidence that the data is 

asymmetric with infrequent extreme deviations. Nevertheless, a sufficiently large sample size is 

expected to moderate these problems. 

 

 
Table 10. Skewness and Kurtosis 

 
H0: Skew = 0; Kurtosis = 3 (No evidence of skew or kurtosis) 

 
 

Variable Pr (Skewness) Pr (Kurtosis) Prob>chi2 
Culture 0.0000 0.0000 0.0000 
GDP  0.0000 0.0000 0.0000 
GDP2 0.0000 0.0000 0.0000 
Inflation 0.0000 0.0000 0.0000 
Current account 0.0002 0.0000 0.0000 
Fiscal surplus 0.0000 0.0000 0.0000 
Population density 0.0000 0.0000 0.0000 
Democracy 0.0000 0.0000 0.0000 
2007 0.0000 0.0000 0.0000 
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Variance inflation factors 

 In order to assess the degree of multicollinearity, variance inflation factors (VIF) are 

calculated for each model. These values indicate the extent to which collinearity inflates the 

variance of an estimated regression coefficient. As a general rule, if a variable has a VIF value of 

greater than 10, or a reciprocal VIF value (i.e., 1/VIF) of less than 0.10, then it is possible that 

the variable is a linear combination of other independent variables. The variance inflation factors 

of the independent variables for each cross-sectional model are presented in the next few pages. 

As can be seen, none of the variables in either model have a VIF value of over 10 or a reciprocal 

VIF value lower than 0.10. While the VIF values for GDP and GDP2 are higher than the values 

for the other variables, this result is expected since the latter is a square of the former. Thus, 

there is no evidence of multicollinearity in any of the OLS models.  

 
 

Table 11. Variance Inflation Factors, GEI Models 1 – 3 
 
 

                    GEI Model 1             GEI Model 2                  GEI Model 3 
Variable  VIF 1/VIF VIF 1/VIF VIF 1/VIF 

GDP 8.46 0.118164 8.66 0.115496 14.29 0.069990 
GDP2 7.06 0.141660 7.27 0.137524 13.35 0.074895 
Democracy     1.71 0.586250 
Inflation 1.76 0.569779 1.56 0.639453 1.47 0.680025 
2007 1.25 0.801364     
Culture 1.12 0.891468 1.14 0.876591 1.35 0.740374 
Current account  1.06 0.942663   1.16 0.862496 
Fiscal surplus   1.05 0.949943   
Density     1.16 0.864676 
Mean VIF 3.45  3.94  4.93  
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Table 12. Variance Inflation Factors, GEI Models 4 – 5 
 
 

              GEI Model 4                   GEI Model 5 
Variable VIF 1/VIF VIF 1/VIF 
GDP 8.69 0.115079 8.50 0.117707 
GDP2 7.27 0.137470 7.08 0.141295 

Democracy     
Inflation 1.57 0.636530 1.66 0.603360 
2007     

Culture 1.15 0.867950 1.23 0.814163 
Current account     
Fiscal surplus 1.05 0.948897 1.16 0.859943 

Density 1.04 0.961003 1.20 0.830953 
Mean VIF 3.46  3.47  

 
 
 
 

Table 13. Variance Inflation Factors, GEI Models 6 – 7 
 
 

    GEI Model 6                     GEI Model 7 
Variable VIF 1/VIF VIF 1/VIF 
GDP 14.47 0.069105 5.18 0.193010 
GDP2 14.13 0.070765 5.17 0.193429 

Democracy     
Inflation     
2007     

Culture 1.15 0.866973 1.13 0.885646 
Current account     
Fiscal surplus 1.10 0.908174 1.12 0.896805 

Density 1.09 0.917996 1.25 0.798609 
Mean VIF 6.39  2.77  
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Table 14. Variance Inflation Factors, GGI Models 1 – 3 
 
 

                     GGI Model 1            GGI Model 2                   GGI Model 3 
Variable  VIF  1/VIF VIF 1/VIF VIF  1/VIF 

GDP 8.89 0.112458 8.07 0.123900 13.03 0.076773 
GDP2 7.51 0.133210 6.54 0.152798 12.09 0.082685 
Democracy     1.99 0.502133 
Inflation 1.58 0.632068 1.64 0.609739 1.77 0.565489 
Culture 1.14 0.875038 1.13 0.885294 1.75 0.571167 
Current account        
Fiscal surplus 1.06 0.941440 1.12 0.893062 1.15 0.867925 
Density 1.07 0.934343 1.19 0.839214   
Exports   1.38 0.722303 1.40 0.716571 
HH consumption     1.15 0.867925 
Mean VIF 3.54  3.01  4.29  

 
 
 

Table 15. Variance Inflation Factors, GGI Model 4 – 5 
 
 

                                        GGI Model 4                  GGI Model 5                     
Variable  VIF  1/VIF VIF 1/VIF 

GDP 13.03 0.076773 8.46 0.118222 
GDP2 12.09 0.082685 7.07 0.141524 
Democracy 1.99 0.502133   
Inflation 1.77 0.565489 1.66 0.603017 
Culture 1.75 0.571167 1.22 0.821417 
Current account     
Fiscal surplus 1.16 0.860275 1.17 0.858233 
Density   1.20 0.831087 
Net exports 1.40 0.716571   
HH consumption 1.15 0.867925   
Mean VIF 4.29  3.46  
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Table 16. Variance Inflation Factors, GGI Models 6 – 7 
 
 

                   GGI Model 6         GGI Model 7 
Variable  VIF  1/VIF VIF  1/VIF 

GDP 7.60 0.131513 5.69 0.175631 
GDP2 6.05 0.165395 5.43 0.184103 
Democracy   1.68 0.593806 
Inflation 1.66 0.603260 1.15 0.868862 
Culture 1.15 0.870458 1.62 0.618835 
Current account     
Fiscal surplus 1.07 0.931119 1.08 0.922588 
Density     
Net exports 1.34 0.743861 1.40 0.716124 
HH consumption 1.12 0.892443 1.13 0.885749 
Mean VIF 2.86  2.40  
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APPENDIX 4 
 

REGRESSION RESULTS: LONGITUDINAL MODEL 
 
 

Table 17. RE results: Vulnerable Employment Models 1 – 2 
Random Effects Model 

 
 

 Vulnerable Employment 
Model 1 

Vulnerable Employment  
Model 2 

 
Culture 

 
9.252063    
(7.36936)  

 
15.97619   
(6.492617)** 

GDP 
 

-0.0010663   
0.0001743)*** 

-0.0011074   
(0.0002565)*** 

GDP2 1.29e-08    
(3.01e-09)*** 

1.32e-08    
(4.24e-09)*** 

Inflation -0.7260245   
0.1641198)*** 

-0.6941009   
(0.2749308)** 

Fiscal surplus 0.1072171   
(0.0772294) 

0.0123353   
(0.1050554) 

Net exports  0.0565107   
(0.0350112)* 

0.092534   
(0.0557489)* 

Urban -0.116007   
(0.1048389) 

-0.2851152   
(0.1205249)** 

Democracy 0.5088244   
(0.1654685)*** 

0.6223217   
(0.2228118)*** 

Democracy2 -0.0680363   
(0.0237692)*** 

-0.0847968   
(0.0304864)*** 

Fertility  0.0533965   
(0.0975676) 

FDI  0.0450237   
(0.0315728) 

Constant 48.76522   
(7.964618)*** 

58.51987   
(8.778049)*** 

N 511 280 
R2 0.5394 0.4817 

* Significant at the 0.10 level 
** Significant at the 0.05 level 
*** Significant at the 0.01 level 
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Table 18. RE results: Education Gap Models 1 – 3 
Random Effects Model 

 
 

 Education Gap 
Model 1 

Education Gap 
Model 2 

Education Gap 
Model 3 

 
GDP 
 

 
0.0001878 
(0.0000986)* 

 
0.0002068 
(0.0001032)** 

 
0.0002946 
(0.0001254)** 

GDP2 -5.06e-09 
(1.96e-09)*** 

-5.16e-09 
(1.94e-09)*** 

-5.94e-09 
(2.35e-09)** 

Inflation 0.5486444 
(0.1549178)*** 

0.586949 
(0.1603237)*** 

0.498723 
(0.2095746)** 

Fiscal surplus -0.0134857 
(0.055007) 

-0.0540952 
(0.0557495) 

-0.0908306 
(0.0450201)** 

Urban 0.1516915 
(0.0351537)*** 

0.1214536 
(0.0384423)*** 

0.1640618 
(0.040366)*** 

Democracy 0.1456344 
(0.0560846)*** 

0.138425 
(0.0539044)*** 

 

Fertility 0.012326 
(0.0582436) 

0.0076068 
(0.0584587) 

 

Current account 0.1544776 
(0.0168972)*** 

0.16754 
(0.0373524)*** 

0.1235182 
(0.009403)*** 

Net exports -0.0849552 
(0.017014)*** 

 -0.127187 
(0.020734)*** 

FDI 0.0267244 
(0.0184278)  

0.036591 
(0.0191452)* 

 

Female industrial 
employment 

  0.0500131 
(0.019221)*** 

Exports   0.0671646 
(0.022598)*** 

Constant 86.16344 
(2.438805)*** 

87.95285 
(2.53026)*** 

81.11543 
(3.274822)*** 

N 336 344 214 
R2 0.2803 0.2484 0.3591 

* Significant at the 0.10 level 
** Significant at the 0.05 level 
*** Significant at the 0.01 level 
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Table 19. RE results: Women in Parliament Model 1 and Maternal Mortality Model 1 
Random Effects Model 

 
 

 Women in Parliament 
Model 1 

Maternal Mortality 
Model 1 

 
GDP 
 

 
0.0002262 
(0.0000959)** 

 
0.0015792 
(0.0031209) 

GDP2 -4.45e-09 
(1.67e-09)*** 

 

Inflation -0.3044821 
(0.2485565) 

 

Urban -0.0486208 
(0.0251374)* 

 

Fertility -0.8914378 
(0.7116873) 

219.2714 
(18.89871)*** 

Current account  -0.0922681 
(0.0410535)** 

 

Female industrial 
employment 

-0.719085 
(0.0737305)*** 

 

FDI  -1.84816 
(0.847816)** 

Salaried Workers 0.2543699 
(0.0257718)*** 

 

Net exports -0.0166324 
(0.0203533) 

1.501489 
(0.7929003)* 

Constant 12.62438 
(3.230119)*** 

-340.5052 
(62.94164)*** 

N 286 140 
R2 0.3992 0.7230 

* Significant at the 0.10 level 
** Significant at the 0.05 level 
*** Significant at the 0.01 level 
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Table 20. RE results: Under-5 Mortality Models 1 – 2 
Random Effects Model 

 
 

  
Under-5 Mortality 

Model 1 

 
Under-5 Mortality 

Model 2 
 
Democracy 

 
-0.3811366 
(0.1430011)*** 

 
-0.2489228   
(0.0860822)*** 

Democracy2  0.0175434   
(0.0175532) 

Fertility 31.85103 
(0.6591791)*** 

17.66761   
(2.228392)*** 

FDI 
 

 0.1604714   
(0.0966756)* 

Salaried Workers  -0.4609583   
(0.0446252)*** 

Constant -42.65318   
(1.510433)*** 

17.94617   
(6.330045)*** 

N 1060 382 
R2 0.7965 0.7975 

* Significant at the 0.10 level 
** Significant at the 0.05 level 
*** Significant at the 0.01 level 
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Table 21. FE results: Vulnerable Employment Model 3, Maternal Morality Model 2, and  
Under-5 Mortality Model 3  

Fixed Effects Model 
 
 

 
 
 

Vulnerable 
Employment 
Model 3 

Maternal  
Mortality Ratio 

Model 2 

Under-5  
Mortality Ratio  

Model 3 
 
GDP 
 

 
-0.0007853   
(0.0002823)*** 

 
-0.1155401 
(0.01941)*** 

 

GDP2 9.10e-09    
(4.66e-09)* 

  

Democracy 0.4797799   
(0.1986963)** 

 -0.802746   
(0.3513256)** 

Democracy2 -0.0609267   
0.0220742)*** 

 0.0032786   
(0.0441284) 

Inflation -0.6164677   
(0.1887353)*** 

  

Fiscal surplus 0.1024004   
(0.1017334) 

  

Fertility  156.2567 
(14.14976)*** 

19.12885    
(2.24975)*** 

Net exports 0.0715797   
(0.0524706) 

15.1798 
(4.907568)*** 

 

FDI  32.50368 
(6.487046)*** 

0.2031101    
(0.111754)*** 

Salaried Workers   -0.4248466   
(0.0440428)*** 

Constant 35.73826   
2.964041)*** 

882.2943 
(169.0639)*** 

14.63773   
(6.415586)*** 

N 511 140 382 
R2 0.4563 0.0465 0.7724 

* Significant at the 0.10 level 
** Significant at the 0.05 level 
*** Significant at the 0.01 level 
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Table 22. RE GLS AR(1) results: Education Gap Models 4 – 5 
Random Effects Generalized Least Squares Model, corrected for first-order autocorrelation 

 
 

 Education Gap 
Model 4 

Education Gap 
Model 5 

 
GDP 
 

 
0.0003521 
(0.0001479)** 

 
0.0003472 
(0.0001306)*** 

GDP2 -8.00e-09 
(3.19e-09)** 

-6.40e-09 
(2.28e-09)*** 

Inflation 0.3619231 
(0.1540873)** 

0.4967 
(0.1915552)*** 

Fiscal surplus -0.005217 
(0.0536957) 

-0.0684237 
(0.0652046) 

Urban 0.1295696 
(0.0353401)*** 

0.1604935 
(0.0372085)*** 

Democracy 0.1323412 
(0.0658403)** 

 

Fertility 00310369 
(0.0446686) 

 

Current account 0.1339414 
(0.0212754)*** 

0.1182633 
(0.0220578)*** 

Net exports -0.1079091 
(0.0212824)*** 

-0.1465338 
(0.0275382)*** 
 

FDI 0.0066743 
(0.0155923) 

 

Female industrial 
employment 

 0.0383611 
(0.0132754)*** 

Exports  00685132 
(0.0225848)*** 

Constant 86.53744 
(1.742272)*** 

80.83758 
(2.112462) 

Nl 336 214 
R2 0.2928 0.3614 

* Significant at the 0.10 level 
** Significant at the 0.05 level 
*** Significant at the 0.01 level 
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Table 23. RE GLS AR(1) results: Vulnerable Employment Models 4 – 6 
Random Effects Generalized Least Squares Model, corrected for first-order autocorrelation 

 
 

 Vulnerable 
Employment 
Model 4 

Vulnerable 
Employment 
Model 5 

Vulnerable 
Employment 
Model  6 

 
Culture 
 

 
13.19915 
(4.091262)*** 

 
6.977877 
(4.050192)* 

 
5.381216   
(3.848462)  

GDP 
 

-0.0013241 
(0.0002536)*** 

-0.0019398 
(0.000398)*** 

-0.0012603   
(0.0002293)*** 

GDP2 1.54e-08 
(4.43e-09)*** 

3.08e-08 
(8.75e-09)*** 

1.46e-08    
(4.10e-09)*** 

Inflation -0.0315599 
(0.3171419) 

-0.5784969 
(0.2750028)** 

-0.3080432   
(0.1904301)* 

Fiscal Surplus -0.024998 
(0.09106) 

0.148789 
(0.0955837) 

0.1150349   
(0.0684171)* 

Net exports   0.03079   
(0.0420145) 

Urban -0.3179887 
(0.0808325)*** 

-0.1623861 
(0.0910105)* 

-0.2773819   
(0.0785774)*** 

Democracy 0.261757 
(0.1307931)** 

0.1305825 
(0.1157512) 

0.2764461   
(0.1185479)** 

Democracy2   -0.0436971   
(0.0197378)** 

Fertility 0.0135115 
(0.0861966) 

  

Foreign Aid  0.4838866 
(0.1788218)*** 

 

Constant 58.60752 
(5.180284)*** 

 60.26745   
4.962039)*** 

N 290 344 511 
R2 0.4909 0.5218 0.5268 

* Significant at the 0.10 level 
** Significant at the 0.05 level 
*** Significant at the 0.01 level 
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Table 24. RE GLS AR(1) results: Under-5 Mortality Models 4 – 5 
Random Effects Generalized Least Squares Model, corrected for first-order autocorrelation 

 
 

  
Under-5 Mortality 

Model 4 

 
Under-5 Mortality  

Model 5 
 
Democracy 

 
-0.2663244 
(0.2676547) 

 
-0.4458542   
(0.1740762)*** 

Democracy2  0.0393398   
(0.0346303)  

Fertility 31.77909 
(0.4733879)*** 

18.32977    
(0.829871)*** 

FDI  0.3136979   
(0.0874052)*** 

Salaried Workers  -0.4507224   
(0.0374034)*** 

Constant -42.56048 
(2.705841)*** 

14.71273   
(4.804662)*** 

N 1060 382 
R2 0.7964 0.7940 

* Significant at the 0.10 level 
** Significant at the 0.05 level 
*** Significant at the 0.01 level 
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Table 25. FE AR(1) results: Vulnerable Employment Models 7 – 9 
Fixed Effects Model, corrected for first-order autocorrelation 

 
 

 Vulnerable 
Employment 
Model 7 

Vulnerable 
Employment 
Model 8 

Vulnerable 
Employment 
Model 9 

 
GDP 
 

 
-0.0013772 
(0.0006278)** 

 
-0.0012484 
(0.000297)*** 

 
-0.0018469   
(0.0003703)*** 

GDP2 2.57e-08 
(1.27e-08)** 

1.79e-08  
(6.91e-09)*** 

2.54e-08   
6.91e-09)*** 

Inflation  0.3966312 
(0.1988483)** 

0.1658351   
(0.2320538) 

Fiscal surplus -0.0294011 
(0.1452954) 

-0.0351431 
(0.0707984) 

 

Urban  0.3755288 
(0.3755288)*** 

0.6331756    
(0.061712) 

Democracy  -0.2135081 
(0.0931699)** 

-0.2689176   
(0.1334927)** 

Democracy2   0.0142936   
(0.0214796 

Exports   -0.0646827   
(0.0455106)  

FDI  -0.0065103 
(0.0252086) 

 

Foreign Aid 0.149141 
(0.1616418) 

  

Constant 7.484104 
(1.889909)*** 

1.033152 
(0.8177798) 

8.280999   
(1.245482)*** 

N 178 287 756 
R2 0.4469 0.2127 0.0301 

* Significant at the 0.10 level 
** Significant at the 0.05 level 
*** Significant at the 0.01 level 
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APPENDIX 5 
 

MODEL DIAGNOSTICS: LONGITUDINAL MODEL 

Wald test for group-wise heteroskedasticity 

 A Wald test is performed to test for the presence of heteroskedasticity. The null 

hypothesis of this test states that the residuals exhibit constant variance and are therefore 

homoskedastic. Results of this test are presented below. For all longitudinal models, we are able 

to reject the null hypothesis at all conventional levels and conclude that the models exhibit 

evidence of heteroskedasticity. As such, all models have been run with robust standard errors.  

 
 

Table 26. Wald test results for group-wise heteroskedasticity 
 

H0: Residuals are homoskedastic (σi
2 = σ2 for all i) 

 
 

Model Chi-square statistic P-value 
Vulnerable Employment Model 1 1.4e+31 0.0000 
Vulnerable Employment Model 2 4.0e+30 0.0000 
Education Gap Model 1 297.87 0.0000 
Education Gap Model 2 89.40 0.0000 
Education Gap Model 3 693.46 0.0000 
Women in Parliament Model 1 1.1e+35 0.0000 
Under-5 Mortality Model 1 3.0e+34 0.0000 
Under-5 Mortality Model 2 2.1e+34 0.0000 
Maternal Mortality Model 1 2.8e+32 0.0000 
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Breusch-Pagan Lagrange multiplier test 

 The Breusch-Pagan Lagrange multiplier test is performed to test for random effects. For 

this study, if the null hypothesis is not rejected, there is no significant difference across countries 

and a pooled regression model is appropriate. However, if the null hypothesis is rejected, there 

are significant differences across countries and thus a random effects model should be used. 

 The results of the Breusch-Pagan Lagrangian multiplier test are presented below. We 

reject the null hypothesis at all conventional levels for the gender education gap and 

vulnerable employment models. Thus, for these models, a random effects model is 

appropriate. However, we fail to reject the null at all conventional levels for models with the 

following dependent variables: percentage of women in parliament model, under-five 

mortality ratio, and maternal mortality ratio. As no significant difference across countries is 

found in these models, a pooled regression model is acceptable. 

Table 27. Breusch-Pagan Lagrange Multiplier test results 
 

 
Model Chi-square statistic P-value 

Vulnerable Employment Model 1 1071.74 0.0000 
Vulnerable Employment Model 2 316.71 0.0000 
Education Gap Model 1 177.01 0.0000 
Education Gap Model 2 188.50 0.0000 
Education Gap Model 3 61.46 0.0000 
Women in Parliament Model 1 2.30 0.1294 
Under-5 Mortality Model 1 1.57 0.2108 
Under-5 Mortality Model 2 0.94 0.3323 
Maternal Mortality Model 1 0.00 0.9883 
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Hausman specification test 

 In order to determine whether a random effects model or a fixed effects model is more 

appropriate, a Hausman specification test is performed. The null hypothesis is that the 

coefficients estimated by the random effects estimator are the same as the ones estimated by the 

fixed effects estimator. If the null hypothesis is not rejected, the differences in the coefficients 

are not systematic and thus a random effects model is appropriate. Conversely, if the null 

hypothesis is rejected, a fixed effects model should used. While a fixed effects model will 

produce more consistent results and control for omitted variables that differ between cases but 

are constant over time, a random effects model has more degrees of freedom and thus will yield 

estimators that are more efficient. Moreover, explanatory variables that do not change over time, 

such as culture, can be included in a random effects model.  

 The results of the Hausman specification test are presented on the next page. We fail to 

reject the null hypothesis at all conventional levels for models with the following dependent 

variables: the proportion of seats held by women in national parliament, the first under-five 

mortality rate, and the ratio of girls to boys in primary and secondary education. These results 

indicate that a random effects model is appropriate for these variables. However, for all maternal 

mortality ratio models, all vulnerable female employment models, and the second under-5 

mortality ratio model, I reject the null hypothesis at the five percent significance level. Variations 

of these models were re-run using a fixed effects model and are presented in Tables 21 and 25.  
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Table 28. Hausman specification test results 
 

H0: Coefficients estimated by random effects are the same  
as coefficients estimated by fixed effects  

 
 

Model Chi-square statistic P-value 
Vulnerable Female Employment Model 1 49.15 0.0000 
Vulnerable Female Employment Model 2 65.59 0.0000 
Education Gap Model 1 1.47 0.9973 
Education Gap Model 2 8.91 0.3503 
Education Gap Model 3 10.35 0.2412 
Women in Parliament Model 1 9.91 0.2714 
Under-5 Mortality Model 1 1.80 0.6143 
Under-5 Mortality Model 2 11.59 0.0409 
Maternal Mortality Ratio Model 1 9.90 0.0421 
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Wooldridge test for autocorrelation in panel data 

 The Wooldridge test is performed to test for the presence of serial correlation in the 

idiosyncratic errors. Although autocorrelation does not bias coefficients, it inflates standard 

errors and thus yields inefficient estimates. The null hypothesis of the Wooldridge test is that 

there is no first-order autocorrelation.  

 The results of the Wooldridge test are presented on the next page. I was unable to 

perform this test for the second under-five mortality rate model and the maternal mortality rate 

model due to missing data. For the women in parliament model, I fail to reject the null and 

conclude the data does not have first-order autocorrelation. However, for the rest of the models, I 

reject the null hypothesis and conclude the errors are serially correlated. Specifically, the errors 

are assumed to follow a first-order autoregressive process. Models with the following dependent 

variables are therefore corrected for first-order autocorrelation: the ratio of girls to boys in 

primary and secondary education, the under-five mortality ratio, and vulnerable female 

employment. These models are presented in Tables 22 through 25. 
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Table 29. Wooldridge test results for autocorrelation in panel data 
 

H0: No first-order autocorrelation 
 
 

 
Model F-value P-value 

Vulnerable Employment Model 1 25.701 0.0000 
Vulnerable Employment Model 2 5.789 0.0254 
Education Gap Model 1 8.248 0.0094 
Education Gap Model 2 8.010 0.0100 
Education Gap Model 3 202.863 0.0000 
Women in Parliament Model 1 0.544 0.5143 
Under-5 Mortality Model 1 3.541 0.0687 
Under-5 Mortality Model 2 — — 
Maternal Mortality Model 1 — — 
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APPENDIX 6 
 

COMPOSITION OF THE GEI AND THE GGI 
 
 

Table 30. Composition of the Gender Equity Index 
 
 

Empowerment variables: 
• Percent of women in technical positions 
• Percent of women in management positions 
• Percent of women in government positions 
• Percent of women in ministerial positions 

 
Economic activity variables: 

• Gender gap in income 
• Gender gap in economic activity rate 
• Gender gap in literacy rate 

 
Education variables: 

• Gender gap in primary school enrollment 
• Gender gap in secondary school enrollment 
• Gender gap in tertiary education enrollment 
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Table 31. Composition of the Gender Gap Index 
 
 

Economic participation and opportunity variables: 
• Gender gap in labor force participation 
• Wage equality between women and men for similar work 
• Gender gap in earned income 
• Gender gap in legislators, senior officials, and managers 
• Gender gap in professional and technical workers  

 
Educational attainment variables: 

• Gender gap in literacy rate 
• Gender gap in net primary level enrollment 
• Gender gap in net secondary level enrollment 
• Gender gap in gross tertiary level enrollment  

 
Political empowerment variables: 

• Gender gap in seats in parliament 
• Gender gap in ministerial posts 
• Number of years of a female head of state (last 50 years) over male value 

 
Health and survival variables: 

• Gender gap in healthy life expectancy 
• Female to male sex ratio at birth 
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APPENDIX 7 
 

GRAPHS AND ILLUSTRATIONS 

 

Figure 1. Relationship of Gender Equality to GDP per capita  
 
 

As evident in the graph below, a curvilinear, inverted-U relationship exists between GDP per 
capita and gender equality. 
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Figure 2. Residuals vs. Predicted Values 
 

 
As evident in the graph below, the distributions of the residuals appears to be non-random, 

suggesting that the errors are heteroskedastic. Although not shown, other GEI and GGI models 
have similar distributions. For this reason, all models are run with robust standard errors.  

 
 
 

-.
2

-.
1

0
.1

.2
R

es
id

ua
ls

.4 .5 .6 .7 .8
Fitted values

Gender Equality Index

Residuals vs. Predicted Values

 
 
 
 



 

 
 

108

Figure 3. Observed vs. Predicted Values 
Gender Equity Index 

 
 

As evident in the graph below, a linear relationship exists between the predicted values from the 
model and the actual values of the dependent variable. Although not shown, results of the 
observed and predicted values of the other GEI models and the GGI models are similar. 
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Kernel density estimation 

 Often used to extrapolate results to the entire population, kernel density estimation is a 

non-parametric way of estimating the probability density function of a variable to check for 

normality. For the purposes of this study, kernel density estimation is used to estimate the 

probability density function of the residuals. In Figures 4 – 11, the residuals of each model are 

plotted against a normal distribution. In Figures 4 – 6, the residuals of GEI seem to follow a 

relatively normal pattern. In addition, as seen in Figures 9 and 10, the residuals of GGI models 3, 

4 and 6 appear to be roughly normally distributed. However, the residuals of the other GGI 

models, in comparison to a normal probability density function, are more peaked and have a 

longer left tail. These results support the results of the Breusch-Pagan test, indicating non-

normality in the residuals. As aforementioned, all OLS models are run with robust standard 

errors to mitigate this problem.  
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Figure 4. Kernel density estimates for GEI Models 1 and 2 
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Figure 5. Kernel density estimates for GEI Models 3 and 4  
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Figure 6. Kernel density estimates for GEI Models 5 and 6 
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Figure 7. Kernel density estimates for GEI Model 7 
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Figure 8. Kernel density estimates for GGI Models 1 and 2  
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Figure 9. Kernel density estimates for GGI Models 3 and 4  
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Figure 10. Kernel density estimates for GEI Models 5 and 6  
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Figure 11. Kernel density estimates for GEI Model 7 
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Standardized and quantile normal probability plots 

 A standardized normal probability plot checks for non-normality in the middle range of 

values while a quantile normal plots checks for non-normality in the tails of the values. These 

tests are often used to extrapolate results to entire population; the closer the plotted values are to 

the normal distribution line, the more normally the variable is distributed. Although the 

standardized normal plots are not shown, the residuals for GEI models 1 – 6 as well as for GGI 

models 3 and 4, are roughly clustered close to the line, indicating normality in the middle range 

of residuals. However, the residuals in the rest of the models (GEI model 7 and GGI models 1, 2, 

5, 6, and 7) are not, indicating non-normality in the residuals.  

Although not shown, the quantile normal probability plots produce similar results to the 

standardized normal probability plots: the residuals from GEI models 1 – 6 as well as from GGI 

models 3 and 4 are roughly normal, whereas GEI model 8 and GGI models 1, 2, 5, 6, and 7 are 

not, indicating non-normality in the extremes of the distribution. These results are 

understandable given the great disparity among the world’s richest and poorest nations. This 

conforms to the results from the kernel density estimation and the Breusch-Pagan/Cook-

Weisberg test for heteroskedasticity. As such, robust standard errors are further justified. 
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