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Abstract The Middle East and North Africa (MENA) region has realized sig-

nificant advances toward improving women’s well-being and social status over the

last few decades. However, women’s employment rate in the MENA region remains

one of the lowest in the world. This paper examines the implications of firm-related

and national factors for female employment in manufacturing firms located in the

MENA region. The empirical analysis is implemented for firm-level data derived

from the World Bank’s Enterprise Surveys database. It uses fractional logit and

other econometric models to perform the estimations for female overall employ-

ment, female non-production employment, and female employment in managerial

positions. The results reveal significant implications of firm-related factors, such as

private foreign ownership, exporting activities, firm size, and labour composition,

for female employment. They also show that national factors, such as economic

development and gender equality, promote female employment. There are consid-

erable differences in the estimated marginal effects across female employment

categories. This paper provides policy-makers with directions to design strategies

aiming at enhancing women’s economic opportunities and employment rates.
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1 Introduction

Increasing female employment rates remains an essential item on the labour policy

agenda of the Middle East and North Africa (MENA) region.1 Despite that MENA

countries have realized important achievements in promoting women’s well-being

and social status over the past few decades,2 MENA’s record in terms of female

employment is still lagging behind many geo-economic regions and remains one of

the lowest in the world (Morrison et al. 2008; The World Bank 2011; International

Labour Organization 2014). Table 1 presents some comparative statistics that

illustrate labour force characteristics of the MENA region, sub-grouped into Middle

East (ME) and North Africa (NA), and those of other geo-economic regions through

recent years. It shows that the MENA region is generally characterized by higher

annual employment growth rates compared to many other geo-economic regions.

However, the MENA region also has the highest unemployment rates for youth and

women, and the lowest employment-to-population ratio for women. The World

Bank’s (2011) report shows that around 50 % of women in developing countries are

either employed or actively looking for jobs compared to 25.2 % in the MENA

region. In addition, it notes that this relatively low female labour force participation

rate3 mainly reflects the implications of social and cultural norms that restrict

women from actively contributing to the labour market outside their homes.4 Rauch

and Kostyshak (2009) indicate that MENA’s Arab countries have laws that prohibit

labour discrimination in the workplace. They argue that the low levels of female

participation in MENA’s labour markets have to stem from de facto discrimination

rather than from de jure discrimination. Klasen and Lamanna (2009) note that

women in the MENA region face structural barriers in employment, in addition to

social and cultural impediments that limit their contribution to the labour market.

It is important to understand the reasons behind the prevailing low female

employment and workforce participation rates in MENA countries and the various

factors that could contribute in raising these rates. This is because the prevalence of

gender inequality in the labour market restrains economic growth and would result

in under-exploited production resources (Klasen and Lamanna 2009; Cuberes and

1 Female employment rate is commonly determined as the proportion of women employed in the private

and public sectors (Stevenson 2010; The World Bank 2013a).
2 Several countries in the MENA region have dedicated significant resources to women’s education over

the past few decades. For example, since the 1990s, MENA countries have enjoyed substantial growth in

female enrolment in primary and secondary education, and have benefited from some progress in female

enrolment in tertiary education (Morrison et al. 2008).
3 Female labour force (workforce) participation rate is usually measured as the proportion of women

aged 15 years and older who are economically active (i.e., employed or looking for jobs) (Stevenson

2010; World Bank 2013a). Hence, female employment rates and female labour force participation rates

are linked, but they are not interchangeably equivalent. Note that lower rates of women participation in

the labour market are typically associated with lower female employment rates. According to the World

Bank (2013a), employment includes the contribution in all market production (paid work) in addition to

certain types of non-market production (unpaid work). Thus, it covers the proportion of women that are

currently working.
4 Also, Chamlou et al. (2011) find that traditional social norms reduce women’s participation in the

labour market in Jordan.
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Teignier-Baqué 2011; International Labour Organization 2014). Hence, examining

the factors that determine female employment and workforce participation rates

would provide directions to policy-makers to develop labour market strategies

aiming at increasing women’s economic opportunities.

There is a wide strand of empirical literature that examines the determining

factors of female participation in the labour market (e.g., Mincer 1962;

Killingworth and Heckman 1986; Prieto-Rodrı́guez and Rodrı́guez-Guitiérrez

2003; Greenwood et al. 2005; Kohara 2010; Smith 2011; Esfahani and Shajari

2012; Karaoglan and Okten 2012; Klasen and Pieters 2012). This strand of

literature has primarily focused on the supply-side factors such as demographic,

socio-economic, and household-related characteristics using household survey

data. Meanwhile, firm-related factors, which also influence female employment

and workforce participation rates, have received less attention in the literature. In

this context, Bratti et al. (2005) find that demand-side and job-related factors

provide explanations for new mothers’ participation in the labour market in Italy.

Pissarides et al. (2005) note that low female employment and workforce

participation rates could be explained by demand-side factors because firms may

not offer enough jobs that attract women to contribute to the labour market. Thus,

low female employment and workforce participation rates could be associated with

employers’ preferences and characteristics. Lee et al. (2008) find that low labour

force participation rates among married women are driven by demand-side factors

in South Korea. Buchanan et al. (2010) underline the importance of demand-side

factors that affect female employment and workforce participation rates, focusing

on the demand for skilled workers. Abe (2013) concludes that a combination of

supply-side and demand-side factors contributes in explaining female labour force

participation rates in Japan.

Table 1 Labour market indicators by geo-economic region (averages, 2007–2012)

Annual real

GDP growth

rate (%)

Unemployment rate (%) Employment-to-

population ratio (%)

Annual

employment

growth rate (%)Youth Female Female

ME 4.8 25.1 20.4 14.6 3.4

NA 5.4 25.5 19.0 19.0 2.2

World 4.1 12.5 6.3 47.5 1.2

DE and EU 1.7 16.2 7.6 48.9 0.1

EA 8.7 9.1 3.5 61.3 0.6

SEAP 5.1 13.8 5.0 56.0 2.1

SA 6.7 9.7 4.7 30.9 0.9

LAC 4.7 14.4 8.8 48.1 2.1

SSA 5.3 12.0 8.4 59.3 3.0

Source: International Labour Organization (2014)

ME Middle East, NA North Africa, DE developed economies, EU European Union, EA East Asia, SEAP

South-East Asia and the Pacific, SA South Asia, LAC Latin America and the Caribbean, SSA Sub-Saharan

Africa, GDP Gross Domestic Product
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In recent years, there has been an increasing amount of empirical research on

the various aspects of women’s labour market in the MENA region. For

instance, Chamlou (2008) explores women entrepreneurs’ contribution to the

social and economic development of the MENA region, and reviews the factors

that promote women’s entrepreneurship. Also, Chamlou et al. (2011) examine

the determinants of female labour force participation rates in Jordan, focusing

on the role of social norms in reducing these rates. Hayo and Caris (2013) look

into the role of identity, specifically religion and cultural traditions, in

explaining the low rates of female labour force participation in the MENA

region. The Organization for Economic Cooperation and Development’s (2012)

report investigates women entrepreneurs’ access to finance in the MENA region,

describing significant gender-related obstacles. Contessi et al. (2013) examine

the relationship between female ownership and entrepreneurship of manufactur-

ing firms in the MENA region and trade openness. They also look into the

effects of female employment on exporting activities. They find that trade

openness has disproportionate implications for industries characterized by

comparative advantage in terms of female ownership, entrepreneurship, and

employment.

The primary objective of this paper is to examine the implications of firm-

related and national factors for female employment in manufacturing firms

located in the MENA region. The results would assist policy-makers in

understanding the demand-side factors that influence female employment rates,

and in designing strategies that enhance women’s economic opportunities. We

use firm-level data rather than household characteristics data to analyze the

determinants of female employment rates in the MENA labour market. The data

come from the World Bank’s Enterprise Surveys database, which is a

comprehensive and comparable source of firm-level data. We also examine

the role of macro-factors, such as national economic development and gender

inequality levels, in determining female employment rates. We use the fractional

logit model of Papke and Wooldridge (1996) and other estimation models to

carry out the empirical analysis. The remainder of this paper is organized as

follows. Section 2 describes the data sources and variables used through the

empirical analysis. Section 3 discusses the expected implications of firm-related

and national factors for female employment rates. Section 4 describes the

empirical methodology. Section 5 presents the empirical results. Section 6

provides concluding remarks.

2 Data and variables

The dataset used through the empirical investigation is derived from the World

Bank’s Enterprise Surveys database. The latter represents a comprehensive source

of firm-level data in emerging and developing countries. It covers various indicators

of the business environment, and it comprises data on firm-level female

employment. The dataset includes manufacturing firms located in eight Arab

countries in the MENA region: Algeria, Egypt, Jordan, Lebanon, Morocco, Oman,
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Syria, and Yemen.5 It covers the following manufacturing industries: chemicals and

pharmaceuticals, electronics, food, garments, leather, metals and machinery, non-

metallic and plastic materials, textiles, wood and furniture, and other manufacturing.

The final dataset comprises 3,619 firm observations.6

In this paper, female employment is basically depicted by: (1) the fraction of

female full-time workers in total full-time employment and, (2) the fraction of

female non-production full-time workers in total non-production full-time workers.7

The explanatory variables related to firm characteristics include: (1) firm size

measured by the number of employees; (2) firm age since establishment, (3) a

binary variable that equals one for an exporting firm and zero otherwise; (4) firm

ownership variables depicted through the fraction of private foreign ownership in

total ownership and through the fraction of government ownership in total

ownership with a reference being the fraction of private domestic ownership in total

ownership; (5) a binary variable representing the use of Information and

Communication Technology (ICT) that equals one for firm use of own Internet

website and zero otherwise; and (6) firm labour composition variables represented

through the fraction of skilled production workers in total production workers and

through the fraction of non-production workers in total employment. According to

the World Bank’s Enterprise Surveys, production workers are employees engaged in

fabricating, processing, assembling, inspecting, receiving, storing, handling, pack-

ing, warehousing, shipping (but not delivering), maintenance, repair, product

development, auxiliary production for plant’s own use (e.g., power plant),

recordkeeping, and other services closely associated with these production

operations. Non-production workers comprise employees that are not engaged in

the aforementioned production activities. They mainly cover management, admin-

istration, and sales employees.

Country variables include Gender Inequality Index (GII) sourced from the United

Nations Development Programme’s (UNDP’s) Human Development Reports,8

Gross Domestic Product per Capita (GDPC) depicting national economic

5 The survey year/fiscal year are: 2002/2001 and 2007/2006 for Algeria’s firms, 2007/2005 and

2008/2007 for Egypt’s firms, 2006/2006 for Jordan’s firms, 2009/2008 for Lebanon’s firms, 2007/2005

for Morocco’s firms, 2003/2002 for Oman’s firms, 2003/2002 and 2009/2008 for Syria’s firms, and

2010/2009 for Yemen’s firms.
6 It is worth noting that sample attrition is not a pertinent issue through the empirical analysis. Sample

attrition is a common incident in panel data collected over two or more points in time. It occurs when

some cross-sectional units (e.g., some firms) are dropped out from the original set over time. Attrition

would generate bias if the dropped-out cross-sectional units are systematically different from those which

remain in the sample. The final dataset used in this paper is characterized as a cross-section where each

firm corresponds to only one observation without regard to differences in time.
7 The World Bank’s Enterprise Surveys database includes information on the number of part-time

workers. However, data covering female part-time employment are inadequate to carry out an empirical

analysis through this paper. Women normally demand more part-time arrangements than men to balance

between family responsibilities and work tasks. However, women on part-time jobs usually receive fewer

benefits than regular full-time workers (e.g., Zeytinoglu et al. 2010). Accordingly, firm characteristics are

expected to have various effects on part-time female employment.
8 The UNDP’s GII is designed for the measurement of gender disparity. It covers female disadvantages

through three dimensions: reproductive health, empowerment, and economic activities. It ranges from

zero (full gender equality) to one (extreme gender inequality).
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development level, and a national business freedom index. The last two variables

are derived from the World Development Indicators (WDI) database of the World

Bank.9 The national business freedom index is constructed by averaging the

percentile rankings of each country on ten different indicators (starting a business,

dealing with construction permits, getting electricity, registering property, getting

credit, protecting investors, paying taxes, trading across borders, enforcing

contracts, and resolving insolvency). It is worth noting that the business freedom

index does not encompass gender inequality indicators.

Table 2 provides descriptive statistics for the dependent and explanatory

variables used through the empirical investigation. These statistics indicate that

the percentage of female full-time workers in total full-time employment has a mean

of 14.8 % (with a standard deviation of 22.8 %), whereas the percentage of female

non-production full-time workers in total non-production full-time workers has a

considerably lower mean of 2.9 % (with a standard deviation of 6.6 %). The

statistics also show that private foreign ownership has a mean of 4.3 % (with a

standard deviation of 18.8 %), whereas government ownership has a mean of 2.6 %

(with a standard deviation of 15.4 %). The surveyed manufacturing firms in our

dataset have an average of 135 full-time workers (with a standard deviation of 323

full-time workers). We find that around 36 % of manufacturing firms in the sample

use their own Internet websites to communicate with clients, and to source and

provide information. Alternative statistics indicate that around 49 % of firms use

E-mail as a form of business communication. The mean of the percentage of skilled

production workers in total production workers and the mean of the percentage of

non-production workers in total employment are 61.1 % (with a standard deviation

of 27.0 %) and 23.2 % (with a standard deviation of 16.7 %), respectively. The

Variance Inflation Factor (VIF) is used to assess the degree of multicollinearity of

the ith explanatory variable with the other explanatory variables in a regression

model. A VIF score above 10 indicates multicollinearity problems (Kutner et al.

2004). Table 3 shows that the VIF scores are small being below 1.4 with an average

of 1.15.

3 Expected implications of variables for female employment

This section describes the expected implications of firm-related characteristics and

national development variables for female employment.

3.1 Ownership type

The empirical literature commonly reveals positive effects of multinational

activities and Foreign Direct Investment (FDI) on female employment rates (e.g.,

9 The WDI’s ease of doing business indicator is a ranking score of countries according to the quality of

regulatory environment in enhancing business. We inversely rank the MENA countries in our dataset,

giving higher scores to more business-conducive regulatory environments. Hence, a positive coefficient

on this variable would indicate a positive effect of business freedom on the dependent female

employment variable.
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Curd et al. 2007; Siegel et al. 2011). Several studies indicate that multinational firms

tend to employ female workers at higher rates than domestic firms to benefit from

their under-exploited skills and/or gender wage gaps stemming from the

Table 2 Descriptive statistics

Mean Standard

deviation

Dependent variables

Female full-time workers (fraction in total full-time employment) 0.148 0.228

Female non-production full-time workers (fraction in total non-production

full-time workers)

0.029 0.066

Explanatory variables

Foreign ownership (fraction in total ownership) 0.043 0.188

Government ownership (fraction in total ownership) 0.026 0.154

Exporting firm (binary variable) 0.308 0.461

Firm size (total employment) 134.811 322.594

Firm age (years) 21.038 16.436

Skilled/Total production workers 0.611 0.270

Non-production/Total employment 0.232 0.167

Firm use of ICT, Internet website (binary variable) 0.359 0.479

Firm use of ICT, E-mail (binary variable) 0.489 0.500

GDPC (current USD) 2,198.275 932.863

Gender inequality index (national indicator) 0.554 0.073

Business freedom (national indicator) 5.337 1.643

Table 3 Variance inflation factor (VIF)

(1) (2)

VIF Tolerance (1/VIF) VIF Tolerance (1/VIF)

Foreign ownership 1.06 0.94 1.06 0.94

Government ownership 1.14 0.88 1.13 0.88

Exporting firm 1.37 0.73 1.36 0.74

Firm size 1.32 0.76 1.32 0.76

Firm age 1.07 0.93 1.07 0.93

Skilled production workers ratio 1.02 0.98 1.03 0.97

Non-production workers ratio 1.04 0.96 1.04 0.96

Firm use of ICT 1.29 0.78 1.28 0.78

Ln(GDPC) 1.12 0.89

Business freedom 1.12 0.89

Gender inequality index (GII) 1.04 0.96

Mean 1.15 0.87 1.15 0.88
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implications of national gender inequality (Hewlett and Rashid 2010; Siegel et al.

2011). Furthermore, multinational enterprises, particularly those headquartered in

countries with higher records of national gender equality than those prevailing in

MENA countries, are arguably more resistant to the implications of social gender

inequality in MENA countries. Then, they would transfer this relative immunity into

the business culture and hiring practices of their affiliated firms in MENA countries,

resulting in higher female employment rates. Hence, private foreign ownership is

expected to promote female employment rates in MENA manufacturing firms. The

extent of female employment in the public sector vis-à-vis the private domestic

sector is also pertinent for the manufacturing sector in the MENA region. The

World Bank’s (2011) report indicates that the public sector generally tends to

employ more female (particularly skilled and non-production) workers than the

private sector through MENA countries. For instance, it is noted that the public

sector normally offers more jobs that are considered to be ‘‘female-friendly’’ such as

administration jobs. Accordingly, female employment rates are expected to be

higher in the public sector than in the private domestic sector, particularly in non-

production occupations.

3.2 Exporting activities

The enhancing implications of exporting activities and trade openness for female

employment rates in developing countries are regularly underlined through the

empirical literature (e.g., International Labour Organization 1985; Kabeer and

Mahmud 2004; Moghadam 2005; Bussmann 2009; Gaddis and Pieters 2012).

Moghadam (2005) notes that female employment rates tend to be higher in MENA

countries characterized by export-oriented manufacturing industries. Manufacturing

industries in developing countries are expected to have comparative advantage in

labour-intensive production. Exporting activities would further emphasize this

comparative advantage, leading to increases in the proportions of female workers.

Moreover, exporting firms facing higher competition levels in foreign markets

would be compelled to employ under-exploited female labour resources. Kabeer and

Mahmud (2004) argue that, in labour-intensive exporting sectors facing important

levels of market competition, the demand for female labour force is generally

higher. This is because women tend to accept lower wages. It is important to

highlight Becker’s (1971) seminal view which indicates that discrimination is less

likely to occur under the forces of competitive markets. Specifically, it would be

more difficult for firms to survive when they discriminate against women. Becker’s

(1971) ‘‘employer taste’’ model shows that discrimination is costly for firms in the

long-run when labour markets operate under competitive market conditions. In such

cases, profitability and market share of firms would eventually decrease. Hence,

positive relationships are expected between exporting activities and female

employment rates.
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3.3 Firm size

Some studies explain that larger firms use more complex technologies and tend to

have more unpleasant working environment due to increasing labour divisions and

impersonal working atmosphere (Masters 1969; Schmidt and Zimmermann 1991).

These factors could disproportionally affect female employment rates in larger

firms. Also, women tend to demand more flexible working arrangements due to

household responsibilities (Fagan 2001). Such arrangements are presumably more

difficult to find in larger firms (Sarbu 2014). Meanwhile, larger firms have

tendencies to offer more benefits (Mitchell and Andrews 1981; Brown et al. 1996;

Currie and Madrian 1999) and higher wages compared to smaller firms (Masters

1969; Schmidt and Zimmermann 1991).10 Such factors would promote female

employment. According to this review, the relationship between firm size and

female employment is ambiguous a priori.

3.4 Workforce composition

It is commonly argued in the literature that firms in developing countries tend to

employ relatively more female workers for light (primarily unskilled) occupations

and tasks that do not require extensive training (Çağatay and Berik 1991; Çağatay

and Özler 1995). Accordingly, firms that are more unskilled-labour intensive in

production would be expected to have higher fractions of female workers. Based on

this review, a negative relationship is expected between skilled production ratio and

female employment rate. Also, a negative relationship is expected between non-

production ratio (covering highly skilled workers) and female employment rates.

3.5 Firm use of ICT

There are few studies that examine the relationship between female employment

and ICT. In this context, Dettling (2012) finds that the use of the Internet at home

has positive implications for married women’s labour supply rates. This finding can

be related to the wider literature that underline positive effects of technological

change on female labour force participation (e.g., Olivetti 2006; Attanasio et al.

2008). Firm use of ICT would generally facilitate the communication and flow of

information between firm and the labour market. However, gender-biased impli-

cations of ICT use on employment may occur. For instance, ICT use may have

disproportionally smaller implications for women than for men, leading to lower

female employment rates. Therefore, the implications of ICT use for female

employment can be positive or negative.

10 Larger firms tend to pay higher wages because they are normally expected to earn higher profits and to

be more innovative and capital-intensive compared to smaller firms. They also tend to pay higher wages

to compensate for disutilities in the working atmosphere (Masters 1969; Schmidt and Zimmermann

1991).
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3.6 National indicators

A number of studies examine the implications of economic growth for female

workforce participation rates (e.g., Goldin 1995; Mammen and Paxson 2000; Tansel

2001; Tam 2011). These studies often show that increases in GDPC would initially

result in reductions in female workforce participation rates as economic activities

shift from family farms to industrial firms. Continuing increases in GDPC would

promote female educational attainments and would lessen the stigma of women

joining the labour force and, hence, they would positively influence female

workforce participation rates. Empirical evidence on such U-shaped relationships is

typically realized using panel datasets characterized by considerable cross-country

variations and evolving GDPC patterns over time. It follows that positive

relationships between economic development and female employment are expected

when implementing the analysis over recent time periods, and for cross-country

datasets collected over recent points in time. Cuberes and Teignier (2014) review

the literature on the relationship between gender inequality and economic growth,

focusing on macroeconomic perspectives. They find that GDPC is negatively

correlated with gender inequality in education and in the labour market. This means

that at higher stages of economic development, gaps between women and men tend

to be lower. They underline three principal factors that generate these trends:

income elasticity channel, technological progress, and advances in women rights.

These factors promote women to enter into the formal labour market (paid work),

and to be less restricted in home production.11 It is important to indicate that

continuous improvements in national gender equality are also expected to result in

higher female employment rates (Mammen and Paxson 2000).12 Based on this

review, a positive relationship is expected between national economic and socio-

economic development factors and female employment.

4 Empirical methodology

The empirical analysis examines the determinants of female employment rates in

manufacturing firms located in the MENA region. Female employment variables are

primarily represented as fractions from total employment. Given the fractional

nature of the dependent variables, we use the seminal fractional logit model of

Papke and Wooldridge (1996) to carry out the empirical investigation. The

estimation model of Papke and Wooldridge (1996) is designed to take into account

the bounded nature of fractional dependent variables between zero and one. These

boundaries are established by definition and not by censoring (Wagner 2001;

Ramalho et al. 2011; Fakih and Ghazalian 2014). The fractional logit model is a

11 Cavalcanti and Tavares (2008) show that technological progress in the household sector (through

durable goods) contribute in liberating women from domestic work. This outcome eventually leads to

increases in women participation in the labour market. They also find a positive relationship between

GDPC and female workforce participation.
12 Increases in female employment and workforce participation rates per se may not be necessarily a sign

of a decline in gender inequality (Standing 1999; Klasen and Pieters 2012).
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one-step approach where limited observations (i.e., zero female workers) and

strictly positive fractions of female workers are estimated in one equation.

Comparatively, the Heckman selection model is a two-step approach where the first

step estimates the decision to employ female workers using the whole dataset, and

the second step estimates the fraction of female workers equation. The latter

estimation takes into account the probability of employing female workers from the

first step estimation. Besides some conceptual issues,13 one critical disadvantage of

using the Heckman selection model is that there should be at least one variable in

the selection equation that does not affect the outcome equation to get precise

estimates (Puhani 2000; Sartori 2003). However, it is difficult to find variables that

are important for the decision to employ female workers but not relevant for the

employment volume of female workers (and vice versa). Also, the Heckman

selection model requires a normality assumption to obtain consistent estimates.

Furthermore, predictions obtained from the Heckman selection model applied to an

empirical model with a fractional dependent variable are not bounded between zero

and one.

The application of an alternative two-limit (zero and one) Tobit estimator would

also encounter some basic issues. The Tobit estimator is used for censored data, but

it is not conceptually pertinent when the values of the dependent variables fall

within a given interval by definition (Maddala 1991; Ramalho et al. 2011).

Moreover, this estimator entails stringent assumptions such as homoskedasticity and

normality prior to censoring. A comprehensive discussion on the appropriateness of

the fractional logit model, and on the various issues associated with the use of

alternative methods to estimate empirical specifications characterized by fractional

dependent variables can be found in the econometric literature (e.g., Wagner 2001;

Ramalho et al. 2011).

Let Fic2[0, 1] denote a fractional variable of female employment for a

manufacturing firm ‘‘i’’ located in a country ‘‘c’’ in the MENA region. The

fractional logit model is represented by:

E FicjXi; Zcð Þ ¼ G Xiaþ Zcbð Þ ¼ exp Xiaþ Zcbð Þ= 1þ exp Xiaþ Zcbð Þ½ � ð1Þ

where Xi is a vector of firm-related variables with a corresponding vector of coef-

ficients depicted by a, Zc is a vector of country-related variables with a corre-

sponding vector of coefficients depicted by b, and 0 B G(�) B 1 is the cumulative

distribution function of the logistic distribution. The estimation procedure of frac-

tional logit models are described in Papke and Wooldridge (1996). The ‘‘sandwich’’

formula of the variance–covariance matrix sets robustness to arbitrary heteroske-

dasticity and correlation between residuals (Gourieroux et al. 1984; Papke and

Wooldridge 1996).

13 For instance, consider estimating an equation characterized by wage as the dependent variable and

schooling level as the regressor. We only observe wages of working individuals. Hence, a two-step

estimation method is warranted in this case. The first step determines the probability of working, and the

second step explains the wage equation after taking into account the probability of working. A

corresponding two-step approach would be conceptually more difficult to adapt for the empirical analysis

of female employment rates through this study.
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5 Empirical results

5.1 Fraction of female workers in total employment

The empirical results from the fractional logit model applied for the fraction of female

full-time workers in total full-time employment are presented in Table 4. Column (1)

shows that MENA’s manufacturing firms with higher levels of private foreign

ownership have higher rates of female employment. This finding is reminiscent of the

results reported through several empirical studies (e.g., Curd et al. 2007; Siegel et al.

2011). The marginal effect implies that an increase in private foreign ownership by

10 % points induces an increase in the proportion of female workers in total

employment by 1.4 % points. We also find that government ownership does not

exhibit a statistically significant effect on female employment rates. The World

Bank’s (2011) report indicates that there is a general tendency of the public sector to

employ more female workers than the private sector through the MENA region. The

results suggest that this tendency does not prevail for overall female employment rates

through MENA’s manufacturing firms with government ownership.

There are positive implications of exporting activities for female employment

rates, in accordance with the empirical literature (e.g., Kabeer and Mahmud 2004;

Gaddis and Pieters 2012). Specifically, we find that MENA’s manufacturing firms

engaged in exporting activities have higher proportions of female workers by an

average of 3.2 % points compared to non-exporting firms. The estimates reveal an

inverse U-shaped relationship between firm size and female employment rates. This

outcome suggests that the enhancing firm-size-related factors (e.g., benefits, higher

wages) for female employment prevail over an intermediate range of firm size. The

subsequent decreasing implication of firm size for female employment rates would

reflect the consequences of complex and relatively impersonal working environ-

ments in larger firms. It could also stem from lower margins for flexible working

arrangements in larger firms.

The results show that the estimated coefficient on the skilled production labour

ratio is not statistically significant. They also reveal that the ratio of non-production

workers negatively impacts the proportion of female workers. An increase in this

ratio by 10 % points reduces the proportion of female workers by 0.7 % points. This

effect implies that female workers are employed at higher rates in manufacturing

firms that use production labour more intensively. Given that non-production

workers are presumably highly skilled, this effect is consistent with the argument

indicating that firms in developing countries tend to employ more female workers

for relatively unskilled occupations (Çağatay and Berik 1991; Çağatay and Özler

1995). The marginal effect of the ICT variable is negative and statistically

significant at the 5 % level. It implies that firms using own Internet websites have

lower female employment rates by 2.1 % points on average. Hence, there is some

gender bias in the effects of firm ICT use on overall employment outcomes.14

14 The regressions can be alternatively implemented with a binary variable that equals one for firms using

E-mail as a form of business communication and zero otherwise. The corresponding results are similar to

those obtained through the benchmark regressions.
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The national variables exercise significant effects on the female employment

variable. We find that a 10 % increase in GDPC raises the female employment rates

by 0.8 % points. This result reveals important differences in female employment

rates across MENA countries. For example, Algeria’s GDPC is around four times

higher than Yemen’s GDPC in our dataset. The implications of economic

development implies that manufacturing firms at Algeria’s GDPC have, on average,

higher rates of female workers than those at Yemen’s GDPC by around 32.0 %

points, ceteris paribus.15 The results also show that an improvement in national

business freedom index by one point leads to an increase in female employment

rates by 1.0 % point.

The results from an empirical specification that includes industry-specific effects

are presented in column (2). They are generally comparable to those presented in the

previous column with few differences.16 The marginal effect of private foreign

ownership on female employment rates remains positive and statistically significant

at the 1 % level, but it becomes smaller in magnitude compared to the one presented

in the previous column. Some industries have higher levels of private foreign

ownership than other industries in our dataset. For example, the average private

foreign ownership is 13.3 % (with a standard deviation of 31.8 %) for the chemicals

and pharmaceutical industry. Comparatively, the average private foreign ownership

for the non-metallic and plastic materials industry is 0.8 % (with a standard

deviation of 7.2 %), and there are no firms with private foreign ownership in the

leather industry and in the wood and furniture industry. Hence, the inclusion of

industry-specific effect would absorb some of these inter-industrial variations,

resulting in a lower marginal effect of private foreign ownership on female

employment rates.

The marginal effect of firm size on overall female employment rates remains

characterized by an inverse U-shaped relationship. However, compared to the

previous column, the magnitude of this effect has moderately decreased. The

inclusion of industry-specific effects naturally captures inter-industrial variations in

firm size, leading to lower estimates. The marginal effects still suggest that female

workers have higher propensities to be employed in medium-size firms, but lower

propensities to work in large firms with relatively more stressful and impersonal

working atmosphere. Also, the marginal effect of skilled production workers ratio

15 The percentage of female workers in total employment for manufacturing firms located in Algeria has

a mean of 22.9 % and a standard deviation of 28.0 % in our dataset. The corresponding statistics for

manufacturing firms located in Yemen show a considerably lower mean of 5.4 % with a standard

deviation of 6.8 %.
16 We note that the estimation of fixed effect models through non-linear regressions would give rise to

incidental parameters problems in panel datasets when T is fixed and N approaches infinity (Wooldridge

2002; Li 2011). In this case, the estimates obtained from fixed effect models would be inconsistent. The

dataset used in this paper corresponds to a cross-section of firm observations located in few MENA

countries. The specific-effects used in our model are not firm-specific effects. They consist of a limited

(finite) set of industry dummy variables that equal one when the observed firm belongs to a given industry

and zero otherwise, and a limited set of country dummy variables that equal one when the observed firm

is located in a given MENA country and zero otherwise. The use of industry dummy and country dummy

variables does not raise identification issues such as incidental parameters because the sample size is

determined by the number of firms.
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becomes negative and statistically significant at the 10 % level. Finally, the

marginal effect of non-production workers ratio remains negative and statistically

significant, but it becomes moderately smaller in magnitude (i.e., in absolute terms)

compared to the one presented in the previous column.17

Column (3) presents the marginal effects when substituting the national

economic development factors with the GII variable through the empirical

specification.18 In line with the previous literature (e.g., Mammen and Paxson

2000), we find that gender inequality has negative implications for female

employment rates. The marginal effect indicates that a decrease in GII by 0.1 points

raises the female employment rates in manufacturing firms by 4.3 % points. This

result implies some important cross-country differences. For example, Yemen’s GII

is higher than Algeria’s GII by around 0.4 points. Hence, the estimated effect of GII

suggests that manufacturing firms at Algeria’s GII have, on average, higher

proportions of female workers than those at Yemen’s GII by around 17.2 % points,

ceteris paribus. Column (4) displays comparable results from the empirical

specification that includes industry-specific effects.

The results obtained from an empirical specification that includes supplementary

indicators of gender parity across MENA countries are presented in column (5).

These indicators are sourced from the World Bank’s Women, Business and the Law

(WBL) database. The first indicator is a binary variable that equals one when the

Constitution of the corresponding MENA country includes a non-discrimination

clause and zero otherwise. The second indicator is a binary variable that equals one

when the law in the corresponding MENA country mandates equal remuneration for

men and women for work of equal value and zero otherwise.19 The results are

similar to those presented in the previous column. As expected, the estimated

coefficient on the GII decreases (in absolute term) and remains statistically

significant at the 1 % level. The GII is a comprehensive measure that encompasses

various aspects of national gender inequality. Therefore, the inclusion of extra

individual gender parity indicators through the empirical model absorbs some

effects of the GII variable. Also, as expected, the estimated coefficients on the WBL

gender parity indicators are both positive and statistically significant at the 1 %

level.

The dataset used in this paper spans over a range of time periods characterized by

different economic conditions. The benchmark empirical model controls for the

17 We note that the estimations are also implemented using the alternative fractional probit model. The

corresponding marginal effects are presented in columns (1) and (2) of Table 8 of the ‘‘Appendix’’. They

are found to be equivalent to the results obtained through the fractional logit model.
18 The correlation coefficient between the GII and the GDPC variables is around -0.9. Consequently,

these variables are not included together in the same regression due to multicollinearity. We note that

positive relationships are commonly documented in the literature between economic development and

national gender equality (e.g., Weiss et al. 1976; Clark et al. 1991; Abu Ghaida and Klasen 2002; Klasen

and Lamanna 2009; Cuberes and Teignier-Baqué 2011).
19 Some indicators do not exhibit variations across MENA countries covered in the dataset. For example,

the Constitution of all MENA countries covered in the dataset guarantee equality between genders before

the law. Also, there are some indicators that cannot be distinguished from country-specific effects. For

example, Morocco is the only MENA country in the dataset where personal law is not recognized as a

valid source of law under the Constitution.
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national economic performance through the GDPC variable. We also check for the

robustness of the results by restricting firm observations to those collected over a

narrower time period of 2007–2010. The estimates, presented in column (6), remain

similar to the benchmark results.

The marginal effects from estimating an alternative empirical specification that

includes country-specific and industry-specific effects are displayed in column (7).

They are generally similar to the corresponding benchmark results. The marginal

effect of private foreign ownership on female employment rate becomes moderately

lower through this specification. This outcome is anticipated given the inter-national

variations in inward FDI conditions across MENA countries. The inclusion of

country-specific effects naturally absorbs the implications of these inter-national

variations, resulting in lower estimates for the marginal effects of private foreign

ownership. As shown in column (8), the estimation of an empirical specification that

includes a national inward FDI index beside the other basic national variables yields

lower marginal effects of private foreign ownership.20

5.2 Fraction of female non-production workers in total non-production workers

Table 5 presents the empirical results from the fractional logit model implemented

for the fraction of female non-production full-time workers in total non-production

full-time workers. The results from the benchmark empirical specification are

presented in column (1). The effect of private foreign ownership is positive and

statistically significant. The magnitude of this effect is considerably lower compared

to the one estimated for the overall fraction of female workers in total employment.

The marginal effect indicates that an increase in private foreign ownership by 10 %

points raises the proportion of female non-production workers by \0.2 % points.

This result suggests that multinational manufacturing firms in the MENA region

have a somewhat higher tendency to employ non-production female workers than

domestic manufacturing firms. Meanwhile, the review of the results in Tables 4 and

5 suggests that these multinational manufacturing firms have a higher propensity to

employ female workers in production positions rather than in non-production

occupations. The effect of government ownership is not statistically significant. This

result suggests that the documented higher tendency of the public sector to employ

female workers (The World Bank 2011) does not cover non-production positions

through MENA’s manufacturing firms with government ownership.

We find that the effect of exporting activities is not statistically significant. The

review of the results in Tables 4 and 5 implies that exporting activities of

manufacturing firms generate a higher propensity to employ female labour in

production positions, but not in non-production positions. This outcome can be

related to Kabeer and Mahmud’s (2004) argument, being indicative of a higher

tendency of production female workers to accept lower wages than non-production

female workers. As in the previous case of overall female employment rates, we find

20 The national inward FDI index is derived from the United Nations Conference on Trade and

Development (UNCTAD) database, and is determined as the ratio of total inward FDI stock to gross fixed

capital formation.
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an inverse U-shaped relationship between firm size and female non-production

employment rates. The marginal effects are, however, lower in magnitudes

compared to those prevailing in the case of overall female employment rates. Also,

the results show that manufacturing firms with higher ratios of non-production

workers have higher rates of female non-production employment. Specifically, an

increase in the ratio of non-production workers by 10 % points raises the proportion

of female non-production workers in total non-production employment by around

0.7 % points. The marginal effect of the ICT variable implies that firms using their

own Internet websites have somewhat higher rates of female non-production

workers by around 0.4 % points on average. It suggests that the Internet only

slightly facilitates the employment of under-utilized non-production female labour

force.

National variables have considerably lower effects on the fraction of female non-

production workers in total non-production employment compared to their effects

on the overall fraction of female workers in total employment. We find that a 10 %

increase in GDPC raises the proportion of female non-production workers by 0.3 %

points. These results are reminiscent of some earlier findings in the literature that

report significant enhancing effects of economic development on female production

employment, but relatively small effects on female non-production employment

(e.g., Weiss et al. 1976). Also, we find that the business freedom index does not

exhibit a statistically significant effect on the fraction of female non-production

workers. Column (3) shows the results obtained when replacing the basic economic

development variables by GII through the empirical specification. We find that a

decrease in GII by 0.1 points raises the fraction of female non-production workers

by 0.9 % point. The results from the empirical specifications that include industry-

specific effects are presented in columns (2) and (4). They are found to be

comparable to the corresponding benchmark results.21

Column (5) displays the results obtained when adding the WBL indicators to the

empirical specification. As discussed earlier, we find that the inclusion of the WBL

indicators absorbs some of the GII effects. Column (6) shows that the estimates

obtained when restricting firm observations to those collected over 2007–2010 are

comparable to the benchmark results. The marginal effects from estimating an

empirical specification that includes country-specific and industry-specific effects

are presented in column (7). They are generally consistent with the benchmark

estimates. The marginal effect of foreign ownership slightly decreases. As discussed

earlier, country-specific effects absorb inter-national variations in FDI conditions

across MENA countries, resulting in lower marginal effects of private foreign

ownership. Also, column (8) shows that estimating an empirical specification that

includes national inward FDI index beside the initial national variables leads to a

lower marginal effect of private foreign ownership.

21 We note that the marginal effects from estimating fractional probit models are displayed in columns

(3) and (4) of Table 8 of the ‘‘Appendix’’. They are found to be similar to the estimates obtained from the

fractional logit models.
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5.3 Female workers in managerial positions

We complement the empirical analysis by exploring the implications of firm

characteristics and national factors for the employment of women in senior

managerial positions through the manufacturing sector. The lower presence of

women in leadership positions in the workplace is well documented and discussed

in the literature (e.g., Oakley 2000; Eagly and Karau 2002; Paris et al. 2009; The

World Bank 2013b).22 This situation is commonly related to cultural and social

norms which play a primary role in restricting female advancement through

managerial careers (Hofstede 2001; Toh and Leonardelli 2012).

Table 6 displays the marginal effects from a probit estimation. Column (1) shows

that an increase in foreign ownership by 10 % points raises the likelihood of women

in senior managerial positions by 0.9 % points. This finding is consistent with some

studies suggesting that the progress of women through managerial careers is

smoother in multinational corporations (Bozkurt 2012). Meanwhile, the progress of

women in senior managerial positons remain restricted in domestic firms by

traditional and cultural norms (Bozkurt 2012; Toh and Leonardelli 2012). Some

studies also noted that multinational corporations have higher propensities to

promote women into senior managerial positions as a response to global

competitiveness that encourages more efficient use of human resources (Adler

and Izraeli 1994; Oakley 2000). These higher propensities could also stem from the

relative immunity of foreign affiliates in terms of business culture to traditional and

social norms in host countries vis-à-vis women workers. Exporting firms have

higher likelihood to have senior female managers by 2.7 % points compared to non-

exporting firms. We find that an increase in the ratio of non-production workers by

10 % points raises the likelihood of women in senior managerial positions by 0.6 %

points. National economic development variables have positive implications for the

likelihood of women in senior managerial positions. Column (2) shows comparable

results when controlling for industry-specific effects. Also, columns (3) and (4)

present the corresponding results when using the GII variable.

Finally, we examine the implications of firm-related and national factors for the

fraction of women in all (lower and upper) managerial positions. This fraction is

determined as the ratio of women in total full-time managerial employment. The

marginal effects obtained from the fractional logit estimations are presented in

columns (5) through (8) of Table 6. The results underline positive implications of

private foreign ownership and exporting activities for the fraction of women in

managerial positions. They also reveal that public manufacturing firms in MENA

countries have lower propensities to have female workers in managerial positions

compared to private domestic manufacturing firms. The fraction of women in

managerial positions is relatively higher for firms with higher ratios of non-

production workers. Also, national economic and socio-economic development

22 This is commonly depicted through the glass-ceiling hypothesis which states that it is more difficult for

women than for men to be promoted to top managerial positions in the workplace (Oakley 2000; Eagly

and Karau 2002).
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variables exercise enhancing implications for the proportion of female workers in

managerial positions.

5.4 Empirical results from alternative models

In this section, we check for the robustness of the baseline findings when using

alternative specifications and estimators. The empirical analysis investigates next

the factors influencing firm’s decision to employ female workers using a probit

model. The dependent variable is specified to equal one when firms decide to

employ female workers and zero otherwise. The results obtained from the probit

model are generally consistent with those obtained from the fractional logit model.

The marginal effects are presented in columns (1) and (3) of Table 7 for overall

female workers and for non-production female workers, respectively. They indicate

that private foreign-owned firms and government-owned firms realize higher

propensities to have women in their workforce by 35.5 and 19.0 % points,

respectively, compared to private domestic-owned firms. The corresponding

estimates for non-production female workers are 31.3 and 13.9 % points,

respectively. We note that the positive effect of government ownership obtained

through the probit model suggests higher tendencies of the public sector in the

decision to hire female workers compared to the private domestic sector. However,

the non-significant effect of government ownership obtained through the fractional

logit model suggests that there are no implications for higher intensities of women

employment. Exporting firms have higher propensities to have women in the overall

workforce and in the non-production workforce by 7.8 and 6.5 % points,

respectively, compared to non-exporting firms. The results reveal an inverse

U-shaped relationship between the decision to employ female workers and firm size.

Also, the decisions to employ overall and non-production female workers are

promoted through firm use of ICT by 9.8 and 12.5 % points, respectively. National

development factors positively influence the decision to employ female workers.

For instance, a 10 % increase in GPDC raises the likelihood to employ overall and

non-production female workers by 2.1 and 3.9 % points, respectively. The marginal

effects from the corresponding empirical specifications that include industry-

specific effects are presented in columns (2) and (4) for overall and non-production

female workers, respectively. They remain generally consistent with the benchmark

probit results.23

The empirical analysis is implemented next using a two-limit (zero and one)

Tobit estimator. The estimates are presented in Table 7 through columns (5) and (6)

for overall female workers, and through columns (7) and (8) for female non-

production workers. They are found to be qualitatively equivalent to the benchmark

results. We note, however, that the use of the Tobit estimator for an empirical model

characterized by a fractional dependent variable may not be suitable on balance.

This is because the Tobit estimator is conceptually pertinent for censored data

between zero and one but not for data naturally defined in that interval (Maddala

23 The results from estimating linear probability models are presented in columns (5) through (8) of

Table 8 of the ‘‘Appendix’’. They are comparable to those obtained from the probit model.
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1991; Ramalho et al. 2011). Finally, as discussed earlier, the alternative Heckman

selection model requires an exclusion restriction to produce reliable estimates

(Puhani 2000; Sartori 2003). Specifically, there must be at least one variable which

appears with a non-zero coefficient in the selection equation but does not appear in

the outcome equation. Consequently, sample selection bias could not be corrected

through the Heckman selection model since it is difficult to specify variables that

are important for female employment decision but not relevant for female

employment level.24

6 Conclusion

MENA countries have realized significant advances toward improving women’s

well-being and social status over the last few decades. However, women’s

employment rate in the MENA region remains one of the lowest in the world. This

paper examines the implications of firm-related and national factors for female

employment rates in manufacturing firms located in the MENA region. The

empirical investigation uses data derived from the World Bank’s Enterprise Surveys

database and implements the fractional logit model of Papke and Wooldridge (1996)

and other empirical models.

The benchmark empirical results show significant implications of firm-related

and national factors for overall female employment rates in MENA’s manufacturing

firms. They reveal positive influences of private foreign ownership and exporting

activities on overall female employment rates. The relative labour composition of

firms in terms of non-production workers is found to exert negative effects on these

rates. The results also underscore positive implications of national economic

development and gender equality factors for these rates.

The empirical investigation implemented for female non-production employ-

ment rates shows positive effects of private foreign ownership. However, these

effects are considerably smaller in magnitude compared to the corresponding

effects on overall female employment rates. Also, unlike the case of female

overall employment rates, exporting activities do not show statistically significant

effects on female non-production employment rates. These findings suggest that

the implications of private foreign ownership and exporting activities are primarily

prevailing for female production employment rates. The results also show

considerable positive effects of labour composition in terms of non-production

workers on female non-production employment rates. We find positive effects of

national economic development and gender equality factors on female non-

production employment rates. However, these effects are smaller in magnitude

compared to those exercised on overall female employment rates. These findings

imply that the implications of the national economic and socio-economic

development factors are more prevalent for women’s production employment

24 The empirical analysis for disaggregated manufacturing industries would entail more observations

through the industries. It would also require more variations in the composition of female workers and in

different firm characteristics across firms within each industry. This dimension could be explored through

an extended dataset which includes observations on firms located in other countries across industries.
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rates than for women’s non-production employment rates through the MENA’s

manufacturing sector.

The empirical analysis is complemented by examining the implications of firm

characteristics and national factors for female employment rates in senior

management and in overall managerial positions. Among the results, there are

positive implications of private foreign ownership, exporting activities, and non-

production labour composition for female managerial employment. The estimates

also underline the positive implications of national development factors for female

employment in managerial positions.

This paper provides policy-makers and analysts with directions to design

strategies aiming at improving women’s employment rates through the manu-

facturing sector in the MENA region. For instance, the positive implications of

private foreign ownership and exporting activities for female employment rates

through different labour categories underline the benefits of policies that promote

inward FDI and facilitate exports. Nevertheless, the differing implications of

these factors for women’s production, non-production, and management

employment rates should be accounted for when forming and implementing

such policies. Furthermore, the estimates imply that policies should encompass

the characteristics of firms in terms of labour compositions and size through their

designs. Finally, the results depicting the positive effects of national development

factors on female employment rates suggest that MENA governments should

continue to adopt policies that enhance economic growth and support women’s

well-being, social status, and education to realize higher female employment

rates.
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