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Abstract 

The purpose of this paper is to examine the relationship between economic development and female 

labor force participation within the theoretical framework of Feminization U for 47 countries over 

the time period 1991 and 2016, and the effects of economic and socioeconomic factors on female 

labor force participation. The examination is explored through the employment of fixed effects model, 

and the basis for the statistical analysis is pooled panel data on the countries for the given time period. 

The data is retrieved from ILOSTAT and World Bank Indicators. The results suggest that the 

prevalence of a U-shaped relationship depends on the indicator used for economic development. 

Furthermore, the agricultural sector, male unemployment and primary education seem to have a 

positive effect on female labor force participation, whereas female unemployment had negative effect 

of female labor force participation. 

 

Keywords:  Female labor force participation, economic development, Feminization U, cross- country 

analysis 
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1. Introduction 

1.1 Background 

Gender gaps in the labor market is one of  the major challenges faced globally (ILO 2017). Over the 

past 25 years, female labor force participation rate (the proportion of  females aged 15 and over to be 

economically active) has been gradually declining from 51% in 1994 to 47% in 2019 globally (World 

Bank 2020a) Furthermore, females have only accounted for 39% of  the total global work force over 

the past two decades (World Bank 2020b). However, female labor force participation rate (FLPR) 

varies greatly between countries and regions, especially between developed and developing countries 

(Kumari 2018). For example, the Middle East, North Africa and South Asia are regions with the lowest 

FLPR, as low as 20% in MENA and 24% in South Asia for the year 2019, whereas this number is 

50% for Europe and Central Asia during the same year (World Bank 2020c). To understand what 

accounts for this disparity in female labor force participation between countries (and regions) becomes 

important, especially since one of  the SDGs is to promote full and productive employment for men 

and women, and another being gender equality. 

 

One body of  research suggests that changes in female labor force participation follow a U-shape as 

an economy becomes more industrialized (also known as Feminization U), whereby FLPR remains 

high at lower levels of  economic development, to later drop as the economy experiences economic 

growth. After a certain point in economic development, the FLPR increases again and remains high 

at higher levels of  economic development (Sinha 1967). To relate this to current trends in economic 

development on an international setting, FLPR is high in low- and high-income countries, and 

relatively low in middle- income countries (exceptions are plausible) (Fatima & Sultana 2009). The 

implications of  this framework would not only allow us to understand current trends in FLPR on a 

global and country level, but also highlight the need for active labor market policies to enhance the 

participation of  females in the labor market, especially in developing countries to prevent a further 

drop in FLPR (Luci 2009). To advance FLPR could further accelerate the process of  economic 

development by increasing the aggregate labor input in the economy, which on microlevel could 

improve the household income, thus increase her consumption of  goods and services, and also 

alleviate the existence of  poverty on micro- and macrolevel (Verick 2018). 
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1.2 Aim of  the study 

The aim of  the study is to test the feminization U hypothesis and identify the determinants of  

female labor force participation.  

 

1.3 Research questions 

- To what extent can the relationship between economic development and female labor force 

participation be explained within the Feminization U framework? 

- What effects do economic and socioeconomic factors have on female labor force participation? 
 
1.4 Scope of  the study 

 
The relationship between economic development and female labor force participation is limited to the 

theoretical framework of  Feminization U, and other proposed theories on the relationship will not be 

regarded. The effect of  certain economic and socioeconomic factors will be explored, and these 

factors are limited to labor market conditions such the sectoral composition of  female employment, 

and unemployment, and demographic factors such as education and fertility. The time period is 

restricted to 1991-2016 and 47 countries are included in the study. These countries vary in level of  

economic development and geographical location. The reason for including both developed and 

developing countries is to examine whether the U-shaped relationship can be traced for both countries 

that have experienced higher levels of  development during the studied time period and countries that 

are in the process of  developing. 

 

1.5 Disposition 

In the following section, a closer examination of  the Feminization U hypothesis, and the identified 

determinants of  female labor force participation will be presented. After the literature review, the 

process of  data collection and the analysis method will be explained. In section 6, the results will be 

reported and analyzed. Lastly, in the final part of  this paper, a general discussion along with concluding 

remarks will be presented. 
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2. Literature review 

2.1 Feminization U hypothesis 

The feminization U hypothesis or the U-shaped female labor force curve has been constructed to 

conceptualize the long-term relationship between economic development and female labor force 

participation (Sinha 1967; Boserup 1970; Durand; 1975; Psacharopoulus & Tzannatos 1989; Goldin 

1995). According to Goldin (1995), the dynamic of  the female labor market changes as the economy 

progresses following a U-shape. During the initial stages of  economic development, female labor force 

participation remains at a higher rate due to low income and the prevailing agricultural practices in the 

country, for personal and/or commercial consumption (ibid.). However, with time as the economy 

experiences growth in terms of  increased income and moves toward industrialization due to 

technological developments or the expansion of  the market, the female labor force participation tends 

to fall. The reasons for this decline in female labor force participation at this stage, suggested by 

Goldin (1995), Cagatay and Özler (1995) and Tansel (2001), are the decrease in demand for female 

labor force in the agricultural sector (due to difference in labor productivity between men and women 

and the mechanization of  the agricultural sector) and the gender segregated demand in the non-

agricultural sectors (e.g. the preference for male workers in the manufacturing sector). Furthermore, 

Cagatay and Özler (1995) emphasize the difficulty for women to balance reproductive activities with 

industrial labor in an urban setting. The upward slope in U-shape, that is, the increase in the female 

labor force participation occurs as the economy develops further to become more service-based and 

the demand for female labor force increases (Lechman & Kaur 2015). The improvement in female 

education, decline in fertility, commodification of  domestic labor and the increased female political 

advocacy have been identified as some of  the drivers of  this change in the female labor force 

participation (Lechman & Kaur 2015; Goldin 1995; Cagatay & Özler 1995).  

 

The advocates of  this hypothesis have conducted both cross-country analysis and country-specific 

case studies over various time periods using both panel and time series data (see Tansel 2011; Fatima 

& Sultana 2009; Goldin 1995; Kottis 1990; Psacharopoulos & Tzannatos 1989; Boserup 1970). 

However, more recent studies have re-examined this U-shaped relationship between economic 

development and female labor force participation (Lechman & Kaur 2015; Tsani et al. 2013; Luci 

2009).  Although Lechman and Kaur (2015) confirm the Feminization U hypothesis with the analysis 

of  162 countries over the period 1990-2012, the extent of  the relationship is questioned. When the 
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countries were divided into four income groups; low, lower-middle, higher-middle and high, the results 

were varied. The U-shape was prevailing in high and higher-middle-income countries, whereas the U-

shaped relationship was weak in the lower-middle countries. Furthermore, an inverted U-shape 

relationship was noted in the low-income group. Thus, the authors concluded that even though the 

U-shaped relationship may have captured the development of  the developed countries in the past, it 

may not help to explain the developments in current developing countries. Instead, Lechman and 

Kaur (2015) encourages the consideration of  the social conditions of  the developing countries to 

explain the relationship between economic development and female labor force participation (ibid.). 

Another empirical study that confirms the occurrence of  the inverted U-shaped relationship between 

economic development and female labor force participation focuses on India over the time period 

1983-2009 (Lahoti & Swaminathan 2013).  

 

Gaddis & Klasen (2014) argues that the relationship between economic development and female labor 

participation is more complex than what is implied in the literature by highlighting the importance of  

the data used (and the methods to acquire such data) in the analysis of  the U-shaped relationship.  By 

comparing the results from two different versions of  ILO’s EAPEP database (please note that this 

database is no longer accessible), the authors conclude that the U-shaped relationship between 

economic development and female labor force participation is “feeble and not robust” and a cross-

country analysis could be affected by the data used (ibid.).  

 

Not only does the data used in the studies affect the results and the conclusions that can be drawn 

regarding the U-shaped relationship between economic development and female labor force 

participation, but also the variables used in the models to determine the relationship (Schultz 1990; 

Pampel & Tanaka 1986). GDP per capita has been used as the solemn measure of  economic 

development in the studies conducted by Goldin (1995) and Psacharopoulos and Tzannatos (1989), 

however as noted by Pampel and Tanaka (1986) this measure could be an unreliable indicator for 

economic development due to the existence of  economies with high GDP per capita (e.g., oil-

producing countries) and low economic development. The authors propose the use of  energy 

consumption per capita as a more appropriate measure of  economic development in relation to female 

labor participation. According to Pampel and Tanaka (1986), this measurement captures both the 

increased use of  energy both in the household and the large-scale production associated with 

industrialization.  
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2.2 Determinants of  female labor force participation 

This section aims to present the economic and socioeconomic factors that could influence the female 

labor force participation in an economy, which could help to explain the relationship between 

economic development and female labor force participation within the framework of  Feminization U. 

 

2.2.1 Labor market conditions 

As presented in the Feminization U hypothesis, the labor market experiences a structural change as a 

country becomes more industrialized and this section details the labor market conditions in relation 

to female labor force participation. 

 

2.2.1.1 Sector of  economic activity 

As explained in the previous section, an economy’s sectoral composition changes as it becomes more 

industrialized during economic development.  The three primary sectors mentioned in the literature 

are agriculture, industry/manufacturing and service with regard to the U-shaped relationship between 

economic development and female labor force participation (Shultz 1990; Goldin 1995; Cagatay & 

Özler 2011). According to Fatima and Sultana (2009), the size of  the agricultural sector has a positive 

effect on FLPR since it has been, and still is, the sector which has the highest FLPR. The effects of  

the manufacturing and service sectors on FLPR depend on which stage in economic development the 

economy is in and could be either positive or negative (ibid.). Based on a cross-country analysis of  

117 countries, Besamusca et al. (2015) found a positive effect of  the size of  the agricultural and the 

service sector on FLPR, however they found no evidence that the increase in the size of  the 

manufacturing sector has a negative effect on female labor force participation, which contradicts the 

notion of  the downward sloping part of  the U-shape in Feminization U hypothesis. Gaddis and 

Klasen (2014) came to same conclusion as Besamusca et al. (2015) regarding the effect of  the 

manufacturing sector on female labor force participation. 

 

2.2.1.2 Unemployment 

The unemployment rate in an economy not only influences a women’s ability to enter the labor force, 

but also her decision to search for a job in the labor market due to the associated economical and 

psychological cost of  looking for a job (Kottis 1990). The higher the unemployment rate in an 

economy, the less likely is the woman to find and search for a job (ibid.). Kottis (1990) uses the term 
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“ discouraged- worker effect” to describe the negative effect of  unemployment rate on female labor 

force participation. However, this discouraged-worker effect could be countered if  the male 

unemployment rate increases in the economy, to which women would be more inclined to look for a 

job to compensate for the family income loss (if  male member(s) is/are present in the household) 

(Fatima & Sultana 2009).  

 

2.2.2 Demographic factors 

2.2.2.1 Education 

Abramo and Valenzuela (2005) have denoted a strong positive impact of  educational attainment on 

FLPR in 18 countries in Latin America. Higher level of  education increases the probability of  the 

woman to acquire the different skills demanded in the labor force and thus expands her job prospects 

(ibid.) According to the authors educational attainment increases the household income through 

skilled employment, and thus the educated women could outsource some of  the domestic labor to 

uneducated or lower educated women, which further increases FLPR (ibid.). Furthermore, as noted 

by Besamusca et al. (2015) the opportunity cost to leave the labor force increases, for example for 

reproductive activities, the higher the level of  educational attainment she acquires. Tumsarp and 

Pholphirul (2020) have deduced similar findings in Thailand, where each additional year of  schooling 

increased FLPR in the country.  

 

Psacharopoulos & Tzannatos (1989) also confirms the positive effect of  education on FLPR however 

regards the duration of  her employment as well. Through her education, she might be able to find 

skilled employment, and earn a higher wage compared to less educated or uneducated women. This 

could lead to the decision to consume more leisure and work less hours or exit the labor market at 

some point when she reaches her income target (ibid.). Nevertheless, the authors note that educated 

women are more likely to remain in the labor market than less educated or uneducated women for she 

has undertaken an investment by attaining a higher education and thus the opportunity cost to exist 

increases (ibid.). 

 

Contrary to other researchers (Tumsarp & Pholphirul 2020; Besamusca et al. 2105; Abramo & 

Valenzuela 2005; Psacharopoulos & Tzannatos 1989), Kottis (1990) found that education had a 

negative effect on FLPR in Greece. Based on a cross-section analysis conducted for the years 1971 
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and 1981, the author denotes the importance of  the relationship between the supply and demand for 

educated and uneducated women in the labor force (ibid.). The shortage of  employment opportunities 

for educated women, especially in non-urban areas of  the country, and the abundant supply of, and 

thereof  demand for, labor of  uneducated women, could result in negative effect of  education on 

FLPR. However, despite the negative effect found in the case of  Greece the author concludes that 

the effect of  education on FLPR depends on the level of  the development of  the economy, where 

this effect is expected to be negative during the early stages of  development and positive after a certain 

point in development (ibid.).  

 

2.2.2.2 Fertility 

Two causations have been highlighted in the literature regarding the relationship between fertility and 

FLPR (Mishra & Smyth 2010; Engelhardt & Prskawetz 2004). The first being that fertility effects 

FLPR and the second that FLPR effects fertility (ibid.). In the case when causation runs from fertility 

to FLPR, two outcomes have been identified. Fertility could have a positive effect on FLPR since 

additional income would be needed to provide for the child or children, which could increase her 

willingness to find a job (ibid.). Furthermore, the reproduction of  additional children could alleviate 

some of  the mother’s childcare and household duties, since the older child could help to take care of  

the younger children and possibly carry out certain household chores (Psacharopoulos & Tzannatos 

1989). 

 

On the other hand, fertility could also have a negative effect on FLPR. Mishra & Smyth (2010) have 

identified three reasons for the negative effect of  fertility on FLPR; increased time spent on childcare, 

emotional attachment to the small child (or children) and the increased economic burden of  childcare 

for each additional child if  she would enter the labor market and won’t experience an improvement in 

her salary to sustain the increased cost of  childcare. Based on an OLS-regression analysis, the authors 

found evidence that fertility had a negative effect on FLPR in 28 OECD countries during the time 

period 1995-2005 (ibid.). (For other studies on the negative effect of  fertility on FLPR see Spierings 

et al. 2010; Hartani et al. 2015) 

 

In the latter causation (from FLPR to fertility), FLPR could have a negative effect on fertility due to 

the opportunity cost of  having children while in employment (Mishra & Smyth 2010).  The break in 
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her employment for reproductive activities could not only result in income loss but could also stagnate 

her career opportunities (ibid.).  

 

2.2.2.3 Marital status 

Lee et al. (2008) have found strong evidence that marriage has a negative effect on FLPR in Korea. 

According to the authors, married women are, on average 40-60%, less likely to participate in the labor 

market compared to unmarried women (ibid.). Factors driving this disparity in the FLPR between 

married and unmarried women lie both on the supply and demand side of  the labor market (ibid.). 

The hinder of  human capital formation among married women due to the social norm of  unpaid 

domestic labor put upon her, as well as the husband’s employment status and educational attainment 

(women whose husbands had a formal employment were less likely to enter the labor market), affects 

the supply of  labor provided by married women. On the demand side, discriminatory practices by 

employers against married women, such as offering lower wages compared to other employees (males 

or unmarried women) and/or hindering her career development in the private sector, are identified to 

be significant factors in the stagnation in FLPR among married women (ibid.). The negative effect of  

marriage on FLPR has also been confirmed for Pakistani women by Fatima and Sultana (2009). (For 

other empirical studies on the negative impact of  marriage on FLPR see Tong & Chui 2017; Chen at 

al. 2014; Francis 2011; Sasaki 2002) 

 

On the other hand, there is also evidence that marriage could have a positive effect on FLPR, 

according to an empirical study conducted in Thailand by Tumsarp and Pholphirul (2020). Based on 

a cross-sectional regression analysis for the year 2016, the authors found that married Thai women 

were 15.9% more likely to participate in the labor market compared to unmarried women (ibid.). The 

highest FLPR among married women were those who were younger, less educated, not head of  the 

household and had a smaller family size (ibid.). It is likely that these married women come from poorer 

households and need to contribute to the family income (ibid.). 
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3. Data 

The unavailability of  data restricted the selection of  countries for this study to 47 and many countries 

had to be removed during the initial sorting. The aggregate female labor participation rates for the 

period 1991-2016 were collected from the ILOSTAT database (ILOSTAT 2020a). Other variables 

obtained from this database were female employment in agriculture, industry and services, 

unemployment rate (female, male) (ibid.). All the figures obtained from the ILOSTAT database are 

ILO modelled estimates, meaning that ILO has combined nationally- observed data with imputed data 

for countries with missing data based on econometric models constructed by the organization. The 

purpose of  these estimations is to obtain balanced panel data for global and regional comparability 

and trends on various labor market indicators (ILOSTAT 2020b).  

 

The remaining explanatory variables were obtained from the World Bank database, namely GDP per 

capita PPP (constant 2011 International $), electric power consumption, female school enrollment 

(primary, secondary), and fertility rate (World Bank 2020d). Missing data was also an issue in this 

database and is evident even for certain selected countries. How this will be treated will be presented 

in the model section of  this paper along with the definitions of  the variables obtained from the 

databases (see pp. 16-19).  

 

The available time period for the data from the ILOSTAT database was 1990-2020, whereas it was 

limited to 1990-2016 in the World Bank database (with the exception of  electric power consumption 

which was only available up until 2014 for all countries). However, the year 1990 was exempt from the 

study due to the extensive set of  missing data for most countries in this study. For this reason, the 

time period was restricted to 1991-2016 due to the inaccessibility of  the data for previous years on 

both of  the databases. 
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4. Methodology 

4.1 Selection of  countries 

47 countries are included in the analysis of  the relationship between economic development and 

female labor force participation, and the factors affecting female labor force participation, in this study 

(see p. 31 for the list of  countries). Two important factors that affected the selection of  countries for 

this study are a) data availability b) the geographical location of  the country. Countries with no or few 

datasets in the explanatory variables were excluded from the analysis in order to acquire as balanced 

panel dataset as possible. Furthermore, to avoid a cluster of  countries to a specific geographic location, 

an attempt was made to include countries from various geographical locations such as Europe, the 

Americas (North, South, Central), Africa (South, North, East), Asia (South, Southeast, West) and the 

Middle East with the aim to increase the probability of  capturing a variation in economic development 

between the countries. However, no prior analysis of  individual countries in the study (or the countries 

eliminated from the study) was made to determine the level of  economic development of  the country 

or its relationship to FLPR.  

 

4.2 Selection of  econometric method  

Various methods have been used to determine the relationship between economic development and 

female labor force participation, and the factors affecting female labor force participation, in the 

literature. Time series, cross-sectional estimations, and panel data estimations are among the methods 

used.  Studies using time series data observe for a single entity (e.g. a person, firm or a country) over 

multiple time periods (e.g. monthly, quarterly or annually), whereas if  the basis for the analysis is cross-

sectional data, then multiple entities are observed for a single time period (Stock & Watson 2015). On 

the other hand, panel, or longitudinal, data combines multiple entities over multiple time periods (ibid.).  

 

Various factors need to be considered for the selection of  method, as the methods have both 

advantages and disadvantages for an econometric analysis. A time series analysis could give 

information about the evolution of  a variable and could be used to make forecasts (Stock & Watson 

2015). However, the problem of  (perfect) multicollinearity can be prevalent in time-series regressions 

i.e. when explanatory variables are in perfect linear correlation with each other and thus not 

independent (ibid.). This would also mean that the errors are correlated across observations which 

would question the validity of  the method (ibid.). A cross-section estimation, on the other hand, can 
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be used to determine the relationship between different variables by studying the differences (and 

similarities) across different entities at a particular time period (ibid.). Heteroskedasticity could be an 

issue when cross-section data is used for the basis of  the analysis (it may also be an issue for time-

series regressions, but it is less common), which occurs when the variance of  the error term is not 

constant (ibid.). Lastly, panel data can be used to explore the relationship between different variables 

by studying the differences across different entities and the evolution of  the variables over multiple 

time periods. Multicollinearity could also be an issue for panel data estimations (ibid.). 

 

In the literature, Psacharopoulus and Tzannatos (1989) uses a simple pooled cross-sectional estimation 

for 136 countries in the year of  1987, and thus confirm the U feminization hypothesis with GDP per 

capita and female labor force participation rate as the solemn variables. Goldin (1995) combines a 

cross-sectional regression analysis for 100 countries in the year 1980 with a case study on the United 

States from a historical perspective (time-series) as support for the feminization U hypothesis. Cagatay 

and Özler (1995) has a similar approach to Psacharopoulus and Tzannatos (1989), however use two 

time points (1985 and 1990) instead of  one to also confirm the hypothesis for 165 countries.  

 

The more contemporary papers in the literature have examined the relationship using panel data 

estimations. Lechman and Kaur (2015) uses various different panel data estimations and confirm the 

Feminization U hypothesis for 162 countries over the time period 1990-2012. Another empirical study 

conducted by Luci (2009), has a similar approach to Lechman and Kaur (2015) based on panel data 

for 184 countries from the years 1965 to 2004, and also confirms the hypothesis. (For other studies 

that use cross-country panel data regressions see Besamusca et al. (2015), Tsani et al. (2013), Spierings 

et al. (2010)). 

 

After having evaluated the methods, fixed effects model will be used in this study, which is a type of  

panel data regression model. The advantage of  fixed effects regression model is the ability to control 

the omitted variables that vary between entities (Stock & Watson 2015). In this model, both cross-

section (or in this case country) and time fixed effects can be added.  Both country and time fixed 

effects will be employed in this study in order to control for country-specific variation and time-

specific variation (e.g. economic shocks). 
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The fixed effect regression models will be run on the statistical software program EViews (11 th 

version). Furthermore, to test for multicollinearity between the regressors the method “Variance 

Inflation Factor” (VIF) will be used, where a value of  10 or less is considered acceptable. 

 

4.3 Limitation to the methodology 

One limitation of  the methodology regards the panel dataset, more specifically the lack of  balanced 

panel data. Once the models are run in EViews, the program will produce an estimation based on the 

imputed values in the dataset. The variables of  concern are mainly the ones that regard female 

education. However, no visible trend was detected in the missing dataset and the gaps appear sporadic 

(and thus it is assumed that the data is not missing systematically). Furthermore, only 8 of  47 countries 

had a complete set of  data on female primary and secondary education (both variables), whereas the 

remaining countries missed at least one data point in one or both variables. Another unbalanced 

dataset is on the variable electric power consumption, whereby data is missing for all countries for the time 

period 2014-2016. 

 

There is high probability of  multicollinearity in this study since many of  the variables such as electric 

power consumption, fertility and education could be correlated with GDP per capita. However, GDP 

per capita can’t be removed from fixed effects regression models since this variable is needed to answer 

one of  the research questions. 

 

5. Model 

5.1 Descriptive statistics 

5.1.1 Dependent variable 

The female labor force participation rate (FLPR) is the only dependent variable in this study. Female 

labor force participation rate is the proportion of  females of  the age 15 and over to be economically 

active of  the total female population of  the age 15 and older. Economically active are those considered 

to supply labor for the production of  goods and services during a specific time period (ILOSTAT 

2020c). 

 

 



 17 

5.1.2 Explanatory variables 

- GDP per capita, PPP (constant 2011 International $): Gross Domestic Product per capita 

adjusted to Purchasing Power Parity and converted to international dollars  

- Electric Power Consumption (kWh per capita): a country’s production and consumption of  

electricity divided by its midyear population 

- Female employment in agriculture (%): The proportion of  females employed in the agricultural 

sector (of  the total economically active females). The agricultural sector includes activities in 

agriculture, hunting, forestry and fishing 

- Female employment in industry (%): The proportion of  females employed in the industry sector 

(of  the total economically active females). The industry sector includes activities in mining 

and quarrying, manufacturing, construction, and public utilities (electricity, gas, and water) 

- Female employment in services (%): The proportion of  females employed in the service sector (of  

the total economically active females). The service sector includes activities in wholesale, 

retail trade, restaurants, hotels, transport, storage, communications, financing, insurance, real 

estate, business services, community, social, and personal services 

- Female unemployment (%): The proportion of  females unemployed of  the total female labor 

force (aged 15 and over). Unemployed are those considered who are without work but are 

available for work and are seeking for employment 

- Male unemployment (%): The proportion of  males unemployed of  the total male labor force 

(aged 15 and over). Unemployed are those considered who are without work but are 

available for work and are seeking for employment 

- Female primary school enrollment (% gross): The proportion of  females enrolled in primary 

education of  the total female population of  the official primary education age 

- Female secondary school enrollment (% gross): The proportion of  females enrolled in secondary 

education of  the total female population of  the official secondary education age 

- Total fertility rate (births per woman): the number of  children that would be born to a woman if  

she were to live to the end of  her childbearing years and bear children in accordance with 

age-specific fertility rates of  the specified year 
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5.1.2.1 Examination of  the explanatory variables 

Six different models are estimated in this study, based on the variables above. A more detailed 

explanation of  the models will be presented in the following pages of  this paper however this 

information is relevant for the explanation of  the variables used in this study. 

 

Two variables are used as proxy for economic development; GDP per capita and electric power 

consumption. Electric power consumption was added to the model based on the argument put forth 

by Pampel and Tanaka (1986) about the problem of  using GDP per capita as an indicator for 

economic development. Models 1 to 3 uses electric power consumption and GDP per capita as 

indicators for economic development, whereas GDP per capita was the solemn variable for economic 

development in models 4 to 6. The reason for this design is to test if  there is a U-shaped relationship 

between economic development and FLPR even if  electric power consumption is used as one of  the 

proxies for economic development. The values of  GDP per capita and electric power consumption 

will be transformed to logs since this captures the growth rates in the indicators and allows for a more 

normal distribution which makes the calculations for the regression easier and simpler (income data 

is often skewed). Furthermore, a quadratic term is introduced for the economic development 

indicators in order to determine whether there is a U-shape in FLPR. 

 

To consider the effect of  the labor market conditions, the industry mix and the unemployment rates 

are introduced. Model 1 and 4 examine the effect of  the agricultural sector on FLPR, whereby the 

female employment in agricultural sector is used as the variable. The variable is expected to be positive 

since it is the sector with the highest FLPR according to the literature. The effect of  the industry 

sector is examined in model 2 and 5. The effect of  this sector is ambiguous according to the literature. 

And lastly, the effect of  the services sector is expected to be positive since the demand for female 

labor force increases as the country becomes more service-based (Goldin 1995; Cagatay & Özler 1995). 

The choice of  variables for sectoral composition was based on the variables used in the empirical 

studies by Fatima and Sultana (2009), Spierings et al. (2010), Tumsarp and Pholphirul (2020). On the 

other hand, Besamusca et al. (2015) uses the value added of  the sectors (% of  GDP) as proxy for the 

size of  the sectors. The variables used in this study with regard to the employment structure of  the 

different sectors could indicate the level of  development as mentioned in the literature. Furthermore, 

these variables were balanced whereas the datasets on value added of  the sectors were unbalanced. 
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The examine the effect of  unemployment on FLPR, both female and male unemployment are added 

to all of  the models. The reason for including both unemployment rates is to test both the 

discouraged-worker effect and if  male unemployment has a positive effect on FLPR.  

 

Various variables have been used as proxy for female education in the literature; school enrollment 

rates, mean years of  schooling, literacy rate and illiteracy rate. For this study, only primary and 

secondary school enrollment will be included since these variables are most commonly used in the 

literature.   

 

On the note of  fertility, it is not clear whether fertility impacts FLPR or if  FLPR impacts fertility, or 

a combination of  both. It is possible that women will be less inclined to produce children due to the 

opportunity cost of  exiting the labor market, in which FLPR impact fertility negatively. Nevertheless, 

the impact of  fertility on FLPR will be examined, as this is one of  the most common variables used 

in the literature. The impact of  fertility on FLPR could be positive or negative, however it is expected 

to be negative. 

 

5.1.3 Excluded variables 

The data on female tertiary school enrollment and literacy rate was unavailable for most countries in 

the study for the time period 1991-2016, and thus these variables were excluded. The data for female 

tertiary school enrollment was to be included to determine if  the increase in level of  education would 

have a positive impact on FLPR. 

 

The impact of  marital status on FLPR will not be added to the regression models in this study due to 

the complications in data accessibility. First of  all, the observations on FLPR by marital status are 

based on national LFS conducted at certain years (and often at different years), which means that data 

on this variable is only available on that particular year in which the surveys were conducted. Second 

of  all, the dataset on FLPR by marital status is available for more recent years for most countries in 

the study i.e. only 5 countries have reported the marital status of  employed females during the time 

period 1991-1999 (no common year during the time period was able to be found for these 5 countries), 

whereas most countries have reported data from 2007 and onward (also at different years). 
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5.2 The estimation model 

The general model for this is study is the following: 

 

𝐹𝐿𝑃𝑅𝑖𝑡 =  𝑖 +  1𝐷𝐸𝑉𝑖𝑡 + 2𝐷𝐸𝑉𝑖𝑡
2 + 3𝑆𝐸𝐶𝑖𝑡 + 4𝑈𝐹𝑖𝑡 +  5𝑈𝑀𝑖𝑡 + 6𝐸𝐷𝑝𝑖𝑡 + 7𝐸𝐷𝑠𝑖𝑡 + 8𝐹𝑖𝑡 + 𝑡 + 𝑢𝑖𝑡 

 

Where 𝑖  denotes for a country and 𝑡 for time. 𝑖  is the country-fixed effect and  𝑡 is the time-fixed 

effect. 

 

DEV: Economic development variable 

SEC: Sector 

UF: Female unemployment 

UM: Male unemployment 

EDp: Female primary school enrollment 

EDs: Female secondary school enrollment 

F: Fertility rate (total) 

 

6. Empirical findings 

Before the empirical results are reported and interpreted, the reader should be aware that the existence 

of  multicollinearity has been detected which means that the precision of  the coefficients could be 

impacted, and thus the empirical results should be viewed with caution. The VIF test results can be 

found in the Appendix. The collinearity between the sectors was somewhat treated by only including 

one sector per model (and this can be seen by the VIF results for the sector in each model).  

 

A note on the explanatory variables: EPC denotes electric power consumption, GDPPC is GDP per 

capita,  Empl_ - agr, ind, serv refers to the shares of  females employed in the three sectors, Unempl_ - 

fem, male are the unemployment rates for females and males, whereas Ed_ - prim, sec are the female 

enrollment in primary and secondary education. 
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Table 1. Fixed effects regression results 

 
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

 
log(EPC) 

 
-5.230 
(-1.444) 
 

 
-2.842 
(-0.749) 

 
-7.543 
(-2.054)** 

   

log(EPC)2 0.720 
(-1.444)*** 
 

0.489 
(1.718)* 

0.868 
(3.139)*** 

   

log(GDPPC) -37.028 
(-4.289)*** 
 

-43.177 
(-4.834)*** 

-40.420 
(-4.740)*** 

-34.353 
(-6.723)*** 

-38.786 
(-7.166)*** 

-40.597 
(-8.117)*** 
 

log(GDPPC)2 1.609 
(3.260)*** 
 

1.813 
(3.532)*** 

1.881 
(3.848)*** 

1.670 
(5.507)*** 

1.755 
(5.428)*** 

2.087 
(6.920)*** 

Empl_agr 0.221 
(7.579)*** 
 

  0.195 
(7.036)*** 

  

Empl_ind  -0.069 
(-1.320) 
 

  -0.048 
(-0.959) 

 

Empl_serv   -0.294 
(-8.314)*** 
 

  -0.268 
(-7.978)*** 

Unempl_fem -0.099 
(-1.590) 
 

-0.112 
(-1.715)* 

-0.139 
(-2.243)** 

-0.135 
(-2.206)** 

-0.142 
(-2.252)** 

-0.170 
(-2.810)*** 

Unempl_male 0.189 
(2.760)*** 

0.137 
(1.849)* 

0.317 
(4.504)*** 

0.240 
(3.587)*** 
 

0.188 
(0.008)*** 

-0.170 
(-2.810)*** 

Ed_prim 0.033 
(1.557) 
 

0.071 
(3.316)*** 

0.048 
(2.342)** 

0.005 
(2.359)** 

0.083 
(4.188)*** 

0.053 
(2.761)*** 

Ed_sec -0.0009 
(-0.076) 
 

-0.015 
(-1.219)** 

-0.004 
(-0.334) 

0.009 
(0.782) 

-0.007 
(-0.606) 

0.008 
(0.498) 

Fertility 0.417 
(0.827) 

-0.254 
(-0.491) 

0.217 
(0.437) 

-0.561 
(-1.213) 

-0.954 
(-2.021)** 

-0.726 
(0.112) 
 

F-statistic 265.404 247.325 275.315 270.977 256.079 275.315 

N_obs 871 871 871 950 950 950 

***p<0.01, ** p<0.05, * p <0.1. The t-statistic values in parathesis.   
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Based on the fixed effect regression results, there is some evidence for the U-shaped relationship 

between economic development and female labor force participation. The negative coefficients of  

log(EPC) and log(GDPPC), and the positive coefficients of  log(EPC)2 and log(GDPPC)2  suggests a U-

shaped relationship between economic development and FLPR. The downward sloping part of  the 

U shape could be explained by the negative coefficient of  the log(EPC) and log(GDPPC), whereby 

FLPR decreases as ECP and GDP increases until the vertex point of  the parabola, and after this point 

the relationship becomes positive (as noted by the positive coefficients of  log(EPC)2 and log(GDPPC)2).  

 

However, these results should be viewed with caution since there is a variation in the significance of  

the estimations. Log(GDPPC) and log(GDPPC)2 are significant at 1% level in all models, and could give 

strong evidence for the U-shaped relation between economic development and FLPR. On the other 

hand, when another variable for economic development was introduced (energy power consumption), 

the Feminization U hypothesis could not be confirmed. Although the negative coefficient of  log(EPC) 

and the positive coefficient of  log(EPC)2 suggests a U-shape, only in model 3 can we see a significance 

at 5% level for log(EPC), and log(EPC)2 was significant at 1% level in model 1 and 3 but at 10% in 

model 2. It is possible that the lack of  data for the years 2014-2016 on EPC could have affected the 

strength of  the results, especially if  an increase in this variable was experienced during those years for 

the selected countries. 

 

In model 1 and 4, employment in the agricultural sector had a strong positive effect on FLPR (1% 

significance level), which gives evidence that countries with large agricultural sectors also have high 

female labor force participation rates. Despite the negative coefficient of  the industry sector (-0.069 

and -0.048), which would give evidence for the negative impact of  this sector on FLPR, the results are 

nonsignificant. Contrary to the literature, employment in the services sector had a negative effect on 

FLPR (at 1% significance level in both model 3 and 6). One plausible explanation for these results 

regarding the services sector could be that many countries in this study could still remain in early 

stages of  economic development and have not moved to become more service-based. Another reason 

could be that the variables used for the sectoral composition are not fit to capture the structural change. 

 

There is also evidence for the discouraged-worker effect noted by the negative coefficient of  

Unempl_fem in the models. The negative impact of  female unemployment on FLPR could be explained 

by the economical and psychological costs associated with seeking and finding a job. However, these 
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results should be viewed with caution as well, seeing that there is a variation in the significance levels 

of  this variable. In models 4 to 6, where GDP per capita was used as the solemn proxy for economic 

development, the results for female unemployment were significant at 1% and 5% levels. On the other 

hand, in models 1 to 3, where both GDP per capita and electric power consumption were used to 

represent economic development, female unemployment still had a negative effect on FLPR however 

only the result in model 3 was significant at 5%, whereas model 2 was significant at 10% and the result 

from model 1 was nonsignificant.  

 

It appears that male unemployment has strong positive effect on FLPR in all models, except for in 

model 2 where it was significant at 10% level. The positive effect could be explained by the inclination 

of  females to find a job in order to compensate for the income loss experienced due to the economic 

inactivity of  the male counterpart. However, the family structure needs to be considered when these 

results are interpreted since male presence may not always be evident in relation to the female. It is 

also possible that male unemployment has a positive effect on FLPR since the jobs could be occupied 

by females which could results in male unemployment. This could to some extent depend on the type 

of  job opportunities available in the economy and the level of  gender discrimination in the labor 

market. 

 

Female primary school enrollment seems to have a positive effect on FLPR. The results were 

statistically significant at 1% and 5% except for in model 1 which was nonsignificant yet positive. On 

the other hand, the effect of  female secondary school enrollment on FLPR appears to be ambiguous 

and the results were nonsignificant expect for in model 2 in which secondary educational enrollment 

had a negative impact on FLPR (at 5% significance level). As noted by Kottis (1990), the effect of  

education on FLPR might depend on the level of  economic development, whereby the negative 

coefficient could indicate that the many of  the countries in this empirical study are at a lower stage of  

economic development.  Another possibility is that the variable female secondary school enrollment is sticky, 

as indicated by the low t-values, by which the fixed effects model would not be able to capture its 

relationship to FLPR that is statistically significant. Overall, it can’t be confirmed that increasing the 

level of  education could have a positive impact on FLPR or in other words that each additional level 

of  schooling increases FLPR. Moreover, the problem of  multicollinearity could influence the results 

with regard to the effect of  education of  FLPR since it is likely that female education is correlated 

with GDP per capita. The existence of  multicollinearity could also explain the variation in signs of  
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the coefficients of  female secondary school enrollment (and the variation in the significance levels in 

primary school enrollment in the models). 

 

Another variable that produced ambiguous results was fertility. In model 5, fertility had a statistically 

significant (at 5% level) negative impact on FLPR however the remaining results were nonsignificant. 

The presence of  a child or children could discourage her to enter or remain in the labor force. However, 

the result from model 5 could be exaggerated due to using FLPR as the dependent variable, since it 

observes economically active females from the age 15 and older (ILO has not limited to a certain age 

but uses national working-age population estimations which varies from 64 to 70 as the ceiling) 

whereas the fertility rate remains low or closer to zero for females over a certain age (female 

reproductive lifespan). Fertility could also be another variable that is sticky in this study i.e. there is 

not much variation in the fertility rate during this time period. Furthermore, the variation in the signs 

of  the coefficient could also be explained by the existence of  multicollinearity. 

 

7. Discussion and conclusion 

In this empirical study, the relationship between economic development and female labor force 

participation was examined using the Feminization U hypothesis and the effect of  various economic 

and socioeconomic factors on female labor force participation was explored for 47 countries during 

the time period 1991-2016. Before any conclusions are drawn, the existence of  multicollinearity in the 

panel data regression models should be addressed. The endogeneity of  the explanatory variables was 

unable to be controlled for using the fixed effects model, which could affect the validity of  the analysis 

presented in this study. The variation in the signs of  the coefficients of  certain variables (female 

secondary school enrollment and fertility) is an example where the issue of  multicollinearity is evident.  

 

Interestingly, fixed effect models have been used by various authors in the literature, all who have 

conducted similar research to this one.  Some studies have only examined the existence of  the U-

shape, with FLPR and GDP per capita as the solemn variables, whereas other have also accounted for 

the socioeconomic factors such education, fertility, marital status etc. The issue of  endogeneity 

between the various regressors (both between the socioeconomic factors and their relation to 

aggregate income level) have not been addressed in all empirical studies.  
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Two different indicators were used as proxy for economic development: GDP per capita and electric 

power consumption. The U-shaped relationship seems to be apparent when GDP per capita was the 

solemn indicator for economic development, which has been the method employed by the advocates 

for this hypothesis. However, when electric power consumption was added to the model, the U-shape 

was no longer as obvious compared to the GDP per capita case.  

 

The strength and validity of  the U-shaped relationship between economic development and female 

labor force participation may be influenced by the selection and number of  countries studied. 

Although the Feminization U hypothesis could be confirmed using GDP per capita as the only 

indicator for economic development in this study, a generalization can’t be made since it is unclear if  

this relationship would hold or other results would have been obtained if  other countries were to be 

selected or if  more countries were added to the model (the problem of  multicollinearity is another 

reason why a generalization can’t be made). Furthermore, the effect of  economic and socioeconomic 

factors on FLPR could vary greatly between countries. Although both developed and developing 

countries were included in this study, a sample of  47 countries may not be enough to draw a conclusion 

regarding the development of  current developing countries.  

 

Data availability and accessibility could also influence the Feminization U hypothesis and its validity. 

As mentioned in this paper, the lack of  data in certain variables (mainly on female education) hindered 

the inclusion of  many countries in this empirical study. Furthermore, many socioeconomic factors 

that could influence female labor force participation were not examined due to data unavailability. For 

example, the impact of  female tertiary school enrollment was unable to be tested due to extensive 

gaps in the dataset. Data on female tertiary school enrollement was only available for a few countries, 

often developed, and if  this data was to be used in this study, the validity of  the result obtained from 

this variable would have been questioned. Moreover, to conduct LFSs (and various other surveys) on 

a national level is a costly process, which could lead to underestimation of  the FLPR in the country 

and to stagnate the identification of  the significance of  various socioeconomic factors on FLPR. 

Furthermore, the basis of  the analysis in this paper relied on ILO estimates, and it is possible that 

these estimates are, to some extent, unable to capture the actual labor conditions in the countries. The 

importance and call for data on developing countries becomes more evident as research on economic 

development is conducted. 
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Country-specific variation in data collection and processing should also be considered (especially on 

the labor force data) which could influence the attempt for a cross-country analysis of, not only, the 

relationship between economic development and female labor force participation (and its 

determinants) but also for economic development in general. For its estimations, ILO relies on the 

national LFSs conducted by the countries. However, the countries may have own interpretations of  

what is meant by labor, the age limits for economically active population (as mentioned in the results 

section of  this paper), unemployment and, most importantly, the extent of  inclusion of  data on 

informal employment. The treatment of  this data on a national level could influence the economic 

analysis conducted in this paper. For example, if  data on informal employment is not included in the 

female labor force participation rate, it is likely that the analysis to reflect the situation of  female 

employment in the countries, and its relationship to economic development would be limited.  

 

The variables used in this study, and in the literature, could affect how the relationship between 

economic development and female labor force participation is viewed, and the socioeconomic factors 

mentioned in the literature to be of  significance to the female labor force participation. The empirical 

results of  this study suggests that the relationship between economic development and female labor 

force participation may be influenced by the indicator used for economic development, and the 

strength of  the U-shape is amplified when GDP per capita is used as proxy for economic development. 

Furthermore, the empirical results obtained for the sectoral composition (female employment in 

agriculture, industry and services), may had not been sufficient to capture the structural change that 

occurs in an economy (under the assumption that this change occurs the way explained in the 

literature), and another variable were to be used to represent sector size (such as value added of  the sectors 

(% of  GDP)) could have yielded different results (or if  both variables had been used i.e. female 

employment and value added).  

 

Another factor to consider is the time period studied. It is unclear whether the selected time period 

or the length of  the time period is sufficient to capture the change in economic development of  a 

country to determine its relationship to female labor force participation. It is possible that different 

results could have been obtained if  a longer period was studied.  
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An assumption made in the Feminization U hypothesis is that countries experience a similar structural 

change that developed countries experienced from a historical perspective, that is as the country 

becomes more industrialized it moves from a predominant agricultural economy to a more service-

based economy. According to the literature, FLPR drops initially as the country becomes more 

industrialized since female employment is unfavored in the manufacturing industry, however with the 

trends in globalization and trade liberalization, in many developing countries, females may be favored 

in certain industries such as the garment industry. Furthermore, no significant evidence was found in 

this study for this structural change suggested by the literature. It is possible that the results might 

have been influenced by the time period studied, in which the structural change has not occurred for 

some or many countries in the study. 

 

The notion of  economic development also needs to be considered. Economic growth and 

development have been used synonymously in the literature, however economic development also 

concerns with the improvement of  the living standards of  people. For example, the analysis in this 

study (and in the literature of  Feminization U) has not regarded the working conditions of  female 

employment, more specifically the extent of  decent working conditions. A country may experience 

economic growth and the female labor force participation may remain high in the country, however 

the quality of  the employment should be considered in the development aspect of  the relationship.  

 

In sum, the extent of  the U-shaped relationship between economic development and female labor 

force participation seems depend on the indicator for economic development. On the note of  

economic and socioeconomic factors, male unemployment had a positive effect on FLPR, as did 

primary school enrollment and the agricultural sector, whereas female unemployment had a negative 

effect on FLPR. However, the socioeconomic factors may vary from country to country, and their 

effect henceforth, thus it would be more suitable to study country-specific conditions to explore the 

relationship between economic development and female labor force participation (and the 

determinants of  female labor force participation) and adapt macroeconomic policies in such manner 

that accounts for these current conditions rather than historical economic developments.  
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Appendix 

A1. List of  countries 

Alphabetical order   

Albania Germany Poland 
Austria Greece Romania 

Argentina Guatemala Portugal 
Armenia Hungary Russian Federation 
Algeria Iran, Islamic Rep. South Africa 
Belgium Indonesia Spain 
Bulgaria Ireland Sri Lanka 

Botswana Italy Sweden 
Canada Mexico Switzerland 
China Morocco Tanzania 

Colombia Mozambique Thailand 
Costa Rica Netherlands Turkey 

Czech Republic Norway United Kingdom 
Egypt, Arab Rep. Pakistan United States 

Finland Peru Uzbekistan 
 Philippines Zimbabwe 

 

A2. VIF test results 

Model 1 

 

 



 32 

Model 2. 

 

Model 3.  
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Model 4.  

 

Model 5.  
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Model 6. 

  

 

A3. Correlation matrix  

 
GDPPC EPC EMPL_AGR EMPL_IND EMPL_SERV ED_PRIM ED_SEC FERTILITY 

GDPPC 1.000 0.820 -0.655 -0.273 0.745 0.153 0.598 -0.543 

EPC 0.820 1.000 -0.509 -0.280 0.601 0.078 0.548 -0.398 

EMPL_AGR -0.655 -0.509 1.000 -0.161 -0.945 -0.343 -0.669 0.595 

EMPL_IND -0.273 -0.280 -0.161 1.000 -0.172 0.030 -0.074 -0.224 

EMPL_SERV 0.745 0.601 -0.945 -0.172 1.000 0.333 0.692 -0.519 

ED_PRIM 0.153 0.078 -0.343 0.030 0.333 1.000 0.308 -0.366 

ED_SEC 0.598 0.548 -0.669 -0.074 0.692 0.308 1.000 -0.685 

FERTILITY -0.543 -0.398 0.595 -0.224 -0.519 -0.366 -0.685 1.000 

 

As we can see here, GDP per capita and Energy Power Consumption are highly correlated, which 

is logical since the income level influences how much can be invested in the production of electric 

power and thereby how much is consumed. 
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A4. Fixed effects regression results 

Model 1. 
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Model 2.  

.  
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Model 3. 
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Model 4. 
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Model 5. 
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Model 6.  
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