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ABSTRACT 

 

 

Small and medium-sized enterprises (SMEs) contribute substantially to the economies of 

developing countries. Although many of the determinants of SME firm performance have been 

well-documented, few studies have examined the relationship between female firm leadership and 

firm performance. Using the World Bank’s Enterprise Survey data for 54 low- and lower-middle-

income countries, this paper examines the relationship between female firm management and firm 

job growth. I estimate both a fixed effects model and a propensity score matching model, and find 

that there are generally no significant differences in job growth rates between female-managed and 

male-managed SMEs. These results are robust to a series of specification checks, including the 

addition of firm-level controls, a disaggregated regional analysis, and an alternative definition for 

job growth. My findings suggest that female-managed firms perform as well as male-managed 

firms. This evidence is particularly useful for policy advocates and practitioners seeking to expand 

female leadership across firms in developing countries.  
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I. Introduction 

Small and medium-sized enterprises (SMEs) account for a substantial share of global job 

creation.a The proportion of overall job creation produced by SMEs ranges from 78 percent in 

South Asia to 377 percent in East Asia and the Pacific (Francis et al., 2014).b In developing 

countries, SMEs rival large enterprises in terms of their contribution to aggregate employment, 

accounting for nearly half of permanent, full-time employment (Ayyagari et al., 2014).c SMEs’ 

employment contribution has been recognized as a significant tool for both alleviating poverty and 

stimulating growth in developing economies (Agbeibor, 2006). As a result, there is a growing trend 

in these economies toward targeted development of SMEs through private sector development 

initiatives such as entrepreneurship training and credit facilitation (Agbeibor, 2006; Grimm & 

Paffhausen, 2015).  

As SMEs assume an increasingly prominent role in the economies of many developing 

countries, it becomes increasingly important to study the determinants of SME performance. One 

important performance metric is employment growth, the percentage change in employment over 

                                                 
a The World Bank defines small firms as having fewer than 20 employees and medium-sized firms as having fewer 

than 100 employees. 
b Job creation rates are the number of jobs created net of any job losses. The authors’ calculations allowed for job 

creation rates greater than 100% because most among small and medium enterprises created more jobs than they lost 

on average. For more research on regional growth, see Mead & Liedholm (1998). 
c The extent to which small and medium enterprises contribute to job growth, as opposed to job creation, is a matter 

of debate. Some critics have asserted that SME job creation rates overstate the true effect that SMEs exert on job 

growth, because they do not account for the fact that small firms close more often than do large firms (Mead & 

Liedholm, 1998). Moreover, Haltiwanger et al. (2013) suggested that the association between job growth and firm 

size disappears when firms’ age is controlled for. However, Ayyagari et al. (2014) found that both small and young 

firms have higher job growth rates than large and mature firms. These findings provide evidence that firm size and 

age are both significant predictors of job growth. Furthermore, the same study suggested that new firms generally start 

out as small firms and that many subsequently develop into larger firms, particularly in developing countries (Ayyagari 

et al, 2014). The authors concluded that, across 104 developing countries, the median share of job creation that is 

attributable to small firms is 45.34 percent in countries with positive job growth. 
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time.d Individual entrepreneurs’ characteristics (e.g., gender and work experience), firm 

characteristics (e.g., firm age and access to finance), and social networks have been found to have 

significant relationships with small and medium-sized firm growth (Beck & Demirguc-Kunt, 

2006; Nichter & Goldmark, 2009; Grimm & Paffhausen, 2015). However, the relationship 

between firm growth and managerial characteristics has remained largely under-researched, and 

this is particularly true with respect to the relationship between the gender of firm managers and 

firm growth. This paper seeks to address the gap in the literature by examining the relationship 

between female SME management and SME job growth in low- and lower-middle-income 

countries.e  

The remainder of this paper is organized as follows. Section II Provides background on the 

relative position occupied by women in the labor force and briefly discusses why gender equity in 

labor force participation is important for economic development. Section III reviews the literature 

on the relationship between female firm leadership and firm growth. Section IV outlines the 

conceptual framework for my analysis and defines the variables included in my empirical model, 

Section V describes my data and research methods and Section VI reports descriptive results. 

Section VII presents the regressions results from three econometric models as well as 

disaggregated regional analyses and robustness checks. Section VIII discusses the policy 

implications of my results and Section IX summarizes and concludes the paper. 

 

                                                 
d Although SME contribution to job growth is a contentious issue this is not the focus of this study. Rather, this study 

seeks to determine the effect of gender on job growth independent of the role SMEs play in increasing the job growth 

for the overall economy. 
e The World Bank defines low-income countries as those with a Gross National Income (GNI) per capita lower than 

$1,045 in 2014, while lower-middle-income countries are defined as having a GNI per capita of more than $1,045 but 

less than $4,125 in 2014. 
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II. Background 

Over the past 20 years, female labor force participation in developing countries has 

increased across most regions (World Bank, 2012). However, in developing countries, just 19 

percent of firm managers are female, and average female labor force participation rates fall short 

of male participation rates (World Bank, 2012; Amin & Islam, 2014). In 2012, the ratio of female 

to male labor force participation ranged from 27.3 percent in the Middle East and North Africa to 

84.1 percent in Sub-Saharan Africa (World Bank, 2012). Although this gender gap appears to be 

shrinking in the developing world, continuing gender disparities in labor force participation and 

firm leadership are thought to pose a potential threat to development. The 2012 World Economic 

Forum Global Gender Gap Report found that a country’s gender equity level was positively 

correlated with its global competitiveness, level of human development, and GDP per capita 

(Hausmann et al., 2012).f The same report argued that increasing gender parity in firm leadership 

may increase efficiencies in economic performance (Hausmann et al., 2012).   

Gender parity in education is correlated with higher levels of female labor force 

participation and increases in the percentage of enterprises that have female managers (Dao, 2014; 

Amin & Islam, 2014). Research has suggested that, in countries with higher female education 

attainment levels, women have greater incentive to enter the work force because they are likely to 

receive a higher return on their labor (Lincove, 2008; Dao, 2014). Increases in female education 

have also been found to be associated with increases in a woman’s reservation wage – i.e., the 

lowest wage at which an individual is willing to accept a particular job (Dao, 2014).  

                                                 
f See also Elson (1999). 
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Increased gender educational parity is positively and significantly correlated with the 

percentage of enterprises that are managed by women (Amin & Islam, 2014). Using firm-level 

data from 73 developing countries, a World Bank study found that in countries where females had 

higher relative rates of enrollment in primary through tertiary school women were more likely to 

hold managerial positions (Amin & Islam, 2015). In addition, Chirwa (2008) found that despite 

the fact that females, on average, had lower levels of educational attainment than their male 

counterparts in their study’s sample, education among female firm owners was positively and 

significantly correlated with the firm’s profitability and employment growth. The author 

concluded not only that human capital investments in women address the gender disparity in 

educational attainment and employment opportunities, but also that such investments in women 

are likely to improve firm performance (Chirwa, 2008).  

Although it is important to understand how and why women gain employment, it also 

crucial to examine their labor market outcomes once they enter the labor force. In developing 

countries, gender differentials in labor force outcomes persist despite gains in gender parity with 

respect to educational attainment and labor force participation (Luci et al., 2012). Women in 

developing countries often end up in less secure and lower paying positions, while better job 

opportunities continue to be unequally distributed between men and women (ILO, 2012; Luci et 

al., 2012; Dao, 2014). Moreover, even after controlling for differences in observable individual 

and job characteristics, women tend to earn less than men (Ñopo et al., 2011). 

In addition, there are differences in the occupational distributions of male and female 

workers (Luci et al., 2012; World Bank, 2012). Female workers in developing countries tend to be 

concentrated in industries with lower social protection, such as agriculture and manufacturing; 
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however though they are increasingly joining the service sector (Luci et al., 2012; Dao, 2014). 

Moreover, women in these countries tend to be less represented in managerial positions, as noted 

above, and are less likely to be owners of a business with employees (ILO, 2010).  

While education and training are well-documented determinants of labor outcomes, it has 

also been found that the presence of discriminatory social institutions is significantly and positively 

associated with the occupational distribution of men and women by sector and status (Luci et al., 

2012).g  For example, Luci et al. (2012) argued that discriminatory social institutions play a 

significant role in determining gender differentials in the labor force by discriminating against 

women, particularly by limiting female upward mobility in the labor force. In 2014, developing 

countries were overwhelming categorized as having medium to very high levels of gender 

discriminating social institutions, according to the Organisation of Economic Co-operation and 

Development’s (OECD) Social Institutions and Gender Index (Luci et al., 2012).  

Some owners in developing countries, in an attempt to maximize profits, may fail to hire 

women or place them in management positions for a variety of reasons. Underrepresentation of 

women in management ranks could reflect bias on the part of the firm’s ownership, or it could 

indicate that the owner is seeking to avoid having the firm’s profitability affected by external 

sources of gender bias.  Either way, female managers in developing countries face biases in the 

labor force and this issue prompts two important questions:  

(1) Is there a significant difference in firm performance between female-managed and 

male-managed firms? And; 

                                                 
g Luci et al (2012) adopt the Organisation of Economic Co-operation and Development’s (OECD) Social Institutions 

and Gender Index (SIGI) to classify discriminatory social institutions. The OECD’s SIGI defines discriminatory social 

institutions as “the formal and informal laws, attitudes and practices that restrict women’s and girls’ access to rights, 

justice and empowerment opportunities.” For more information on SIGI, see http://www.genderindex.org/. 
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(2) What is the difference in firm performance between female-managed and male-

managed firms after accounting for the different obstacles that female and male managers 

face? 

 

III. Literature Review 

To date, some studies have examined the relationship between female firm management or 

female firm ownership (“female firm leadership”) and related firm performance outcomes such as 

sales and revenue growth, profits, firm growth, and firm survival. But few studies have examined 

the relationship between female firm leadership and firm job growth, especially within the context 

of small and medium-sized enterprises. In this section, I first discuss literature specific to the 

relationship between female firm leadership and employment growth; then go on to discuss 

additional literature exploring the relationship between female firm leadership and other 

performance indicators.  

 

The Relationship between Female Firm Leadership And Job Growth 

 Existing evidence on the relationship between female firm leadership and firm employment 

growth is both limited and mixed. Single-country analyses have arrived at varying conclusions 

regarding the relationship between female enterprise leadership and enterprise job growth, while 

a cross-country evaluation found evidence of a negative relationship (Chirwa, 2008; Bardasi et al., 

2011; El-Hamidi, 2011). Chirwa (2008) explored this relationship in Malawi using national survey 

data on micro and small enterprises (MSEs) and found that female-owned MSEs tend to have faster 
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rates of employment growth than male-owned and mixed-ownership enterprises.h  The author also 

found that firm-level job growth was non-linearly associated with the firm owner’s business 

experience for both men and women. In particular, owners with more years of experience were 

likely to produce higher growth rates, though at a diminishing rate with each additional year of 

experience (Chirwa, 2008). However, in the author’s sample, female MSE owners had less 

business experience on average.  This suggests that, given the opportunity to gain more business 

experience, female owners might fare better than men in terms of expanding their firms’ 

workforces. 

 However, a study of MSEs in Egypt produced different results.i El-Hamidi (2011), using 

2003 data on 5,000 MSEs, found that female entrepreneurs did not perform differently than their 

male counterparts in terms of employment growth or in terms of business sales growth.  Though 

the study found that female entrepreneurs were better performers with respect to increasing 

revenues (El-Hamidi, 2011).j Additionally, the author found that firm owners’ education had a 

more significant and positive relationship with the sales growth of female-led businesses when 

compared with male-led businesses. However, firm owners’ education was not a significant 

contributor to female-led firm employment growth (El-Hamidi, 2011). For both female and male 

entrepreneurs, work experience was non-linearly related to firm growth, while access to finance 

and employment growth were positively related (El-Hamidi, 2011).k Overall, while women and 

                                                 
h Chirwa (2008) classifies MSEs as enterprises with fewer than 50 employees. 
i El-Hamidi (2011) classifies MSEs as enterprises with fewer than 50 employees. 
j In El-Hamidi (2011), employment growth was a dichotomous variable that was assigned the value of 1 if the change 

from the previous year was positive. Efficiency was a dichotomous variable that was assigned the value of 1 if sales 

increased year-over-year. 
k The author of the study found that firm owners’ experience displayed a U-shape relationship with firm growth (El-

Hamidi, 2011). This means that new firm owners and owners with longer histories of experience tend to have slower 

growth rates, while owners with median levels of experience tend to have increasing growth rates. 
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men in the author’s sample fared similarly in some respects, the author found that female firm 

owners faced different challenges than male firm owners (El-Hamidi, 2011).  

 Finally, in a study using 2005 World Bank Enterprise Survey data pooled by region, 

Bardasi et al. (2011) found that, in Latin America, job growth was approximately 2.4 percentage 

points lower among female-led enterprises than among male-led enterprises.l These results were 

robust to the inclusion of controls for country and industry fixed effects and firm age (Bardasi et 

al., 2011). The authors also found evidence of a negative but non-significant relationship in two 

other regions. 

  

The Relationship between Female Firm Leadership and Other Firm Performance 

Outcomes 

 While employment growth is one important indicator of enterprise performance, other 

outcomes have also been used as proxies for firm performance, including return on assets (ROA), 

total factor productivity (TFP), revenues, profit growth, sales growth, and business survival. 

Evidence on the relationship between these indicators and female firm leadership is mixed. 

Findings vary in part according to whether studies are cross-country or single-country. Findings 

also differ to some degree depending on whether studies analyze the performance of small, 

medium or large firms; and according to whether studies focus on developed versus developing 

countries. The following paragraphs discuss the evidence by performance indicator, although I 

also draw distinctions between research contexts as appropriate. 

 

                                                 
l Bardasi et al. (2011) classify firm ownership as having the sole or principal ownership of a privately held shareholding 

company, partnerships or sole proprietorships.   
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Return on Assets and Total Factor Productivity 

 ROA is an indicator of how well a company uses its assets to produce earnings. Studies 

that examine the relationship between female firm leadership and ROA have arrived at varied 

conclusions. In a study of public firms listed on the Indonesian Stock Exchange, the presence of 

females on the management board was found to have a significantly negative correlation with 

ROA, although this outcome was not significantly related to the proportion of top executive 

positions filled by women (Darmadi, 2013). Conversely, in a study of US businesses, female firm 

leadership was found to have a small but significantly positive association with ROA (Peni, 2014).  

Another important performance indicator is TFP, which measures the efficiency with 

which a firm utilizes all of its inputs. Bardasi et al. (2011) found that, in both the Eastern and 

Central Asia (ECA) and the Latin America (LA) regions, female-owned firms tend to have 

significantly lower rates of TFP when compared with male-owned firms.m Sabarwal and Terrell 

(2008) explored whether lower TFP in female-owned firms was a result of operating at a 

suboptimal scale and found that, on average, female-owned businesses, as well as male-owned 

businesses, in the ECA region were operating at an inefficiently small size. However, female-

owned enterprises in the sample tended to have larger returns to scale than male-owned businesses, 

meaning that they would gain more in profits were they to increase their size (Sabarwal & Terrell, 

2008).  

It is also possible that the effects of female leadership on firm performance vary by the 

type of leadership position. For instance, Darmadi (2013) found that firms with higher proportions 

of women on management boards were more likely to be family-run businesses, which suggests 

                                                 
m Further evidence for ECA is provided by Sabarwal & Terrell (2008). 
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that women may have a more difficult time securing management-level positions in larger firms. 

Therefore, understanding differences in the relationship between leadership position types, or 

different firm types, and firm performance may be relevant for future analysis. 

  

Revenues, Sales Growth, and Profit Growth 

 Studies focusing on both the developed and developing world have, for the most part, found 

that female-owned businesses have significantly lower revenues and profits when compared to 

their male-owned counterparts (Bardasi et al., 2011; Fairlie et al., 2009; Kasseeah et al., 2011; 

Sabarwal & Terrell, 2008). Moreover, studies have found that SMEs, and small firms in particular, 

tend to be more financially constrained than larger firms (Asiedu et al., 2013;Kasseeah et al., 

2011). This evidence is particularly noteworthy because it suggests that small female-owned 

businesses may be at the greatest disadvantage. However, an analysis of the ECA, LA, and Sub-

Saharan African regions found mixed evidence regarding the relationship between the gender of 

the firm’s leadership and sales growth (Bardasi et al., 2011). Female-owned businesses in the ECA 

significantly outperformed male-owned businesses in sales growth, while male-owned businesses 

in the LA region showed significantly greater rates of sales growth (Bardasi et al., 2011). Adding 

to the lack of clarity, evidence on MSEs in Egypt indicated a significantly positive relationship 

between female ownership and revenue levels (El-Hamidi, 2011). 

 

Business Growth and Survival 

 ROA, sales, and profit growth are all short-term indicators of firm performance. But 

Basyith et al. (2014) conjectured that longer-term measures of firm performance – such as business 
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growth, the difference between initial and current capital, and survival – are more accurate proxies 

for firm success and failure. The authors’ research on SMEs in Indonesia revealed a significantly 

positive relationship between female firm leadership and business growth as well as business 

survival. The authors suggested that women may be better at managing enterprises over the long-

term (Basyith et al., 2014).  

 

The Present Study 

 Current evidence on female-led firm performance is mixed. This lack of consensus in the 

research literature produces a quandary for policymakers attempting to promote both gender equity 

and job growth in developing countries. The present study contributes to the literature on the 

relationship between female enterprise leadership and enterprise performance by examining a 

relatively under-researched performance indicator: employment growth. This paper builds on 

existing research on SMEs, by estimating the difference between female- and male-led firms with 

respect to job growth in low- and lower-middle income countries. 

 

IV. Conceptual Framework 

 Given the mixed evidence on female-led firm success, I hypothesize that female-led SMEs 

will perform as well as male-led SMEs with similar characteristics in terms of firm job creation. 

Moreover, I predict that female-led firms and male-led firms experience different constraints on 

firm performance and job growth. My empirical model will control for these constraints and for 

characteristics of the firms and their managers. In Figure 1, I describe each of these factors in more 

detail. 
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Figure 1. Conceptual Framework 

 

Firm Manager/Owner Characteristics 

 As noted above, several other studies (Loscocco et al. 1991; Zinger et al. 2005; Chirwa, 

2008; Bardasi et al., 2011; El-Hamidi, 2011) have examined gender of the firm manager as a 

determinant of firm performance, with mixed results. However, there is a consensus among these 

studies that female-led firms and male-led firms face different obstacles to success, with women 

often facing more obstacles than men (Loscocco et al. 1991; Zinger et al. 2005; Chirwa, 2008; 

Bardasi et al., 2011; El-Hamidi, 2011). While some of these obstacles can be accounted for in my 

model by including controls for a manager’s perception of the business environment, there may be 

Firm 
Job 

Growth

Firm Characteristics

Age

Business Registration

Foreign-Owned

# of Employees at Start of 
Business

Industry

Access to Credit

Fixed Assets

Sales

Labor Costs

Government Contractor

Firm Size

Firm Manager 
Characteristics

Gender

Business Experience Business Environment 

(Obstacles) 

Access to Finance

Access to Land

Lack of Electric Infrastructure

Informal Firm Competition

Crime

Undereducated Workforce

Paying Bribes

Government Regulations



13 

 

unobserved characteristics not captured that tend to set females and males apart, such as motivation 

or leadership styles. 

A manger’s previous experience in the firm’s business sector has also been shown to be 

positively related to firm growth (Nichter & Goldmark, 2009). Sector-specific experience allows 

managers to share their skills and knowledge with employees and to draw upon the expertise of 

contacts who have knowledge of available business opportunities, financing resources, and 

management challenges (Nichter & Goldmark, 2009). However, as Chirwa (2008) and El-Hamidi 

(2011) suggested, this relationship maybe non-linear, with diminishing marginal returns as 

experience increases. Thus, I will examine the possibility that experience has a non-linear 

relationship with firm level job growth.  

 

Firm Characteristics 

 Given that job growth may be related to the characteristics of both the manager and the 

firm, I consider a set of firm-level factors, including: 

 Age: Studies from Africa and LA have found that younger SMEs tend to grow faster than 

older SMEs (Parker, 1995; Mead & Liedholm, 1998). This could be because firms 

approach an optimal size as they grow older and cease to grow (or grow more slowly) 

beyond that point (Jovanic, 1982; Burki &Terrell, 1998).  

 Business Registration: A study of African SMEs found that certain types of firms are less 

likely to formally register their businesses, independent of country regulations (McPherson 

& Leidholm, 1996). These firms include female-owned firms, rural firms, and firms located 

in the household. 
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 Foreign Owned: Foreign-owned firms are likely to have more capital given that foreign 

owners need more resources to begin a business abroad. This additional capital could 

subsequently affect firm growth. 

 Initial Firm Size: Initial employment levels maybe predictive of subsequent firm growth.  

 Industry: Other studies examining the relationship between firm leadership and job growth 

have included controls for the industries within which firms operate (Chirwa, 2008). The 

inclusion of industry controls can account for variation resulting from factors such as 

seasonality, capital requirements, and labor-intensiveness (Stanley & Morse, 1965).  

 Access to Creditn: Access to credit is often cited as a growth constraint among smaller 

firms (Schiffer & Weder, 2001). Limited credit access can result from a firm’s lack of 

collateral, or if there is an institutional bias against small firms (Nichter & Goldmark, 

2009).  

 Fixed Assets: Fixed assets require the firm to invest capital in equipment for the firm. If a 

firm is able to invest in fixed assets, it is likely that the firm is more established. 

 Sales: Sales measures are often included in analyses of small and medium-sized enterprises 

as indicators of firm performance (McPherson, 1996; Chirwa, 2008). As a firm’s sales 

grow, it is reasonable to expect that the firm will also expand its workforce. Thus, the 

inclusion of sales in my analysis allows for comparisons between firms with similar levels 

of sales. 

                                                 
n “Access to Credit” refers to whether the firm has access to a line of credit or loan from a financial institution, 

including state-owned, private, and non-bank financial institutions. 
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 Labor Costs: Total labor costs may be correlated with firm performance, and with firm 

sales growth in particular, if there is an optimal level of labor costs given a firm’s size. For 

example, firms with relatively low labor costs and relatively high sales may be able to 

generate higher profits. Moreover, labor costs may vary between industries. 

 Government Contractor: A manager’s business networks can help to determine the 

opportunities available to the firm. While network analyses measure these connections 

directly, I use government contracting as a proxy for the firm’s business network. The 

availability of government contracts may stem from inherent advantages that have allowed 

the firm to access limited and usually competitive contracts. 

 Firm Size: A firm’s size may affect its ability to recruit and maintain permanent, full-time 

employees and subsequently the firm’s level of productivity and sales. Moreover, small 

firms may have a different growth trajectory than medium-sized firms. 

 

Regulatory and Business Environment 

Another important determinant of firm growth, especially among small and medium-sized 

businesses, is the flexibility of a country’s regulatory and business environment. While I control 

for these country level policies in my model (see Data & Methods), it is also important to examine 

the firm’s operating characteristics to better understand which areas of the business environment 

affect the firm most. Therefore, I include controls for the following obstacles to firm operation: 

(1) Limited Access to Finance; (2) Limited Access to Land; (3) Government Corruption; (4) Lack 

of Reliable Electricity; (5) Informal Sector Competition; (6) Street Crime/Theft; (7) Inadequately 

Educated Workforce; and, (9) Cumbersome Government Regulations. Inclusion of these controls 
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in my analysis allows me to compare the growth rates of firms that face similar impediments to 

operation. 

 

V. Data & Methods 

Description of the Data  

My empirical analyses use pooled firm-level cross-sectional data for 32,468 micro-, small 

and medium-sized firms in 54 low- and lower-middle income countries.o Data for the analyses are 

drawn from the World Bank’s Enterprise Surveys (WBES) Database, which collects data from key 

manufacturing industries, service industries, and other relevant sectors of the economy for 

countries worldwide (World Bank, 2015). These pooled cross-sectional data were collected over 

multiple years for each country between 2008 and 2015.  

One of the primary objectives of the WBES Database is to provide credible and 

internationally comparable data to allow for analyses of firm performance, firm growth constraints, 

and job creation. To accomplish this goal, the World Bank administers a Core questionnaire for 

all countries using a uniform sampling methodology.p This sampling methodology stratifies the 

economy into several manufacturing industries, two services industries, and a residual sector 

according to the industries delineated in the International Standard Industrial Classification 

(Revision 3.1).q The number of sectors and the minimum sample size for each sector are 

                                                 
o The World Bank defines micro firms as having fewer than 5 employees, small firms as having fewer than 20 

employees and medium-sized firms as having fewer than 100 employees. 
p In addition to the Core questionnaire, Manufacturing Module and the Services Module surveys are administered for 

firms in the manufacturing and services sectors, respectively. All questionnaires can be found at the ES database 

website. 
q The United Nations International Standard Industrial Classification (ISIC) (Revision 3.1) can be found at 

http://unstats.un.org/unsd/cr/registry/regcst.asp?Cl=17.  

http://unstats.un.org/unsd/cr/registry/regcst.asp?Cl=17
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determined using the Gross National Income (GNI) level of each country and the country’s 

distribution of industries, respectively. In other words, a country’s income level and industry 

distribution determine the appropriate sample size and number of industries to be included in the 

sampling structure. Lastly, the WBES Database defines manager as the head manager of the firm 

and, for the purposes of my model, I have adopted this definition. 

 

Econometric Models 

 In order to estimate the causal relationship between female firm leadership and firm job 

growth, it would be ideal to establish a counterfactual by randomly assigning female and male 

managers to a sample of firms. However, randomization is unrealistic in this circumstance. Past 

studies have employed linear regression analyses using firm-level data to estimate this relationship 

(Bardasi et al., 2011; Chirwa, 2008; El-Hamidi, 2011), but these studies suffer from a causal 

inference problem, namely as a result of omitted variable bias and selection bias. 

In an effort to address these two issues, I estimate a country-year fixed effects (FE) model 

and a propensity score matching (PSM) model. The fixed effects model controls for both country- 

and time-specific elements that are not observed in WBES data, but are related to both job growth 

and female firm leadership. Country fixed effects, in particular, control for time-invariant country 

characteristics, such as cultural and political factors that do not change over time. Year fixed 

effects control for global changes over time that affect all firms, such as global macroeconomic 

shocks. This approach removes a substantial amount of bias from my estimates due to unobserved 

fixed country characteristics that do not change over time and unobserved characteristics that vary 

over time but do not differ across countries.  
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Using the firm-year as the unit of analysis, I estimate the following fixed effects model: 

𝒋𝒐𝒃𝒈𝒓𝒐𝒘𝒕𝒉 =  𝜷𝟎  +  𝜷𝟏𝒇𝒆𝒎𝒂𝒍𝒆𝒎𝒂𝒏𝒂𝒈𝒆𝒓𝒊𝒔𝒕 +  𝜷𝟐𝒆𝒙𝒑𝒆𝒓𝒊𝒔𝒕 +  𝜷𝟑𝒆𝒙𝒑𝒆𝒓𝒊𝒔𝒕
𝟐

+  𝜷𝟒𝒇𝒊𝒓𝒎𝒂𝒈𝒆𝒊𝒔𝒕 +  𝜷𝟓𝒓𝒆𝒈𝒊𝒔𝒕𝒆𝒓𝒆𝒅𝒊𝒔𝒕 +  𝜷𝟔𝒇𝒐𝒓𝒆𝒊𝒈𝒏𝒇𝒊𝒓𝒎𝒊𝒔𝒕

+  𝜷𝟕𝒎𝒂𝒏𝒖𝒇𝒂𝒄𝒕𝒖𝒓𝒊𝒏𝒈𝒊𝒔𝒕 +  𝜷𝟖𝒔𝒆𝒓𝒗𝒊𝒄𝒆𝒔𝒊𝒔𝒕 +  𝜷𝟗𝒐𝒕𝒉𝒆𝒓𝒊𝒏𝒅𝒖𝒔𝒕𝒓𝒚𝒊𝒔𝒕

+  𝜷𝟏𝟎𝒎𝒊𝒄𝒓𝒐𝒇𝒊𝒓𝒎𝒊𝒔𝒕 + 𝜷𝟏𝟏𝒔𝒎𝒂𝒍𝒍𝒇𝒊𝒓𝒎𝒊𝒔𝒕 +  𝜷𝟏𝟐𝒎𝒆𝒅𝒊𝒖𝒎𝒇𝒊𝒓𝒎𝒊𝒔𝒕

+  𝜷𝟏𝟑𝒂𝒄𝒄𝒆𝒔𝒕𝒐𝒇𝒊𝒏𝒂𝒏𝒄𝒆𝒊𝒔𝒕 +  𝜷𝟏𝟒𝒍𝒏𝒔𝒂𝒍𝒆𝒔𝒊𝒔𝒕

+  𝜷𝟏𝟓𝒏𝒐. 𝒐𝒇𝒆𝒎𝒑𝒍𝒐𝒚𝒆𝒆𝒔𝒂𝒕𝒔𝒕𝒂𝒓𝒕𝒊𝒔𝒕 +  𝜷𝟏𝟔𝒍𝒏𝒍𝒂𝒃𝒐𝒓𝒄𝒐𝒔𝒕𝒔𝒊𝒔𝒕  

+  𝜷𝟏𝟕𝒈𝒐𝒗𝒕𝒄𝒐𝒏𝒕𝒓𝒂𝒄𝒕𝒊𝒔𝒕 +  𝜷𝟏𝟖𝒏𝒐. 𝒐𝒇𝒄𝒖𝒓𝒓𝒆𝒏𝒕𝒆𝒎𝒑𝒍𝒐𝒚𝒆𝒆𝒔𝒊𝒔𝒕

+  𝜷𝟏𝟗𝒇𝒊𝒙𝒆𝒅𝒂𝒔𝒔𝒆𝒕𝒊𝒔𝒕 +  𝜷𝟐𝟎𝒑𝒆𝒓𝒄𝒄𝒓𝒆𝒅𝒊𝒕𝒊𝒔𝒕 +  𝜷𝟐𝟏𝒍𝒂𝒏𝒅𝒐𝒘𝒕𝒏𝒊𝒔𝒕  

+ 𝜷𝟐𝟐𝒐𝒗𝒆𝒓𝒅𝒓𝒂𝒇𝒕𝒇𝒂𝒄𝒊𝒔𝒕 +  𝜷𝟐𝟑𝒑𝒐𝒘𝒆𝒓𝒐𝒖𝒕𝒊𝒔𝒕 +  𝜷𝟐𝟒𝒊𝒏𝒇𝒐𝒓𝒎𝒂𝒍𝒄𝒐𝒎𝒑𝒊𝒔𝒕

+  𝜷𝟐𝟓𝒄𝒓𝒊𝒎𝒆𝒊𝒔𝒕 +  𝜷𝟐𝟔𝒖𝒏𝒆𝒅𝒖𝒄𝒂𝒕𝒆𝒅𝒘𝒐𝒓𝒌𝒇𝒐𝒓𝒄𝒆𝒊𝒔𝒕 +  𝜷𝟐𝟕𝒃𝒓𝒊𝒃𝒆𝒊𝒔𝒕

+  𝜷𝟐𝟖𝒕𝒂𝒙𝒓𝒂𝒕𝒆𝒔𝒊𝒔𝒕 +   𝜷𝟐𝟗𝒈𝒐𝒗𝒕𝒓𝒆𝒈𝒔𝒊𝒔𝒕 +  𝜶𝒔 +  𝜸𝒕 +  𝝁𝒊𝒔𝒕 

where I represents the firm, s is a country index, t is a year index, 𝜶𝒔 represents dummy variables 

for each country, 𝜸𝒕 represents dummy variables for each year and 𝝁𝒊𝒔𝒕 is the error term. For 

descriptions of all variables in my analysis, see Appendix A. 

 While I employ a fixed effects model with the aim of addressing the omitted variable bias 

problem inherent in linear regression, my approach suffers from another weakness that prevents 

me from implying causal inference: selection bias. Selection bias in this analyses results from 

potentially two different circumstances: the first is the differential selection of better or worse 

performing female managers by the firms included the sample; the second being the differential 

selection of female managers into certain firms that have better or worse operating characteristics 

and environments. In an effort to address selection bias, and test the robustness of my fixed effects 
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results, I use propensity score matching. This econometric method matches female-managed and 

male-managed firms with similar predicted probabilities of being female-managed. The 

probability is calculated by regressing the female management dummy on a set of observed 

variables, “selection variables,” that are contained in my dataset. 

 Propensity score matching involves two stages of analyses. The first stage estimates a logit 

model in which the female manager dummy is regressed on the selection variables and assigns a 

predicted probability of having a female manager to each observation in the sample. The logit 

regression I estimate is: 

𝒇𝒆𝒎𝒂𝒍𝒆𝒎𝒂𝒏𝒂𝒈𝒆𝒓 =  𝜷𝟎  +  𝜷𝟏𝒚𝒐𝒖𝒏𝒈𝒇𝒊𝒓𝒎𝒊𝒔 +  + 𝜷𝟐𝒔𝒆𝒓𝒗𝒊𝒄𝒆𝒔𝒊𝒔 +

 𝜷𝟑𝒎𝒂𝒏𝒖𝒇𝒂𝒄𝒕𝒖𝒓𝒊𝒏𝒈𝒊𝒔 +  𝜷𝟒𝒇𝒐𝒓𝒆𝒊𝒈𝒏𝒇𝒊𝒓𝒎𝒊𝒔 +  𝜷𝟓𝒓𝒆𝒈𝒊𝒔𝒕𝒆𝒓𝒆𝒅𝒊𝒔 +

 𝜷𝟔𝒏𝒐. 𝒐𝒇𝒆𝒎𝒑𝒍𝒐𝒚𝒆𝒆𝒔𝒂𝒕𝒔𝒕𝒂𝒓𝒕𝒊𝒔 +  𝜷𝟕𝒈𝒐𝒗𝒕𝒄𝒐𝒏𝒕𝒓𝒂𝒄𝒕𝒊𝒔 +  𝜷𝟖𝒇𝒊𝒙𝒆𝒅𝒂𝒔𝒔𝒆𝒕𝒊𝒔 +  𝜷𝟗𝒄𝒓𝒆𝒅𝒊𝒕𝒊𝒔 +

 𝜷𝟏𝟎𝒍𝒂𝒏𝒅𝒐𝒘𝒕𝒏𝒊𝒔  + 𝜷𝟏𝟏𝒐𝒗𝒆𝒓𝒅𝒓𝒂𝒇𝒕𝒇𝒂𝒄𝒊𝒔 +   𝜷𝟏𝟐𝒖𝒏𝒆𝒅𝒖𝒄𝒂𝒕𝒆𝒅𝒘𝒐𝒓𝒌𝒇𝒐𝒓𝒄𝒆𝒊𝒔 +  𝜶𝒔 +  𝝁𝒊𝒔  

During this stage, common support must be established to ensure that matching can be performed 

correctly. Using a method specified in Smith and Todd (2004), I establish common support by 

stratifying the sample using estimated propensity scores. The strata are established in a manner 

such that there are no statistically significant differences in the means of selection variables across 

female-managed and male-managed firms after matching on propensity scores. 

 The second stage of analysis uses Gaussian kernel matching to estimate the effect of female 

management on firm job growth. I use Gaussian kernel matching, as opposed to other matching 

methods, because female-managed firms and male-managed firms are asymmetrically distributed. 

Kernel matching is useful in this context, because it takes a weighted average of outcomes for 

male-managed firms to establish a counterfactual, but it excludes firms for which an appropriate 
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match cannot be found. The result of the second stage analysis is an estimate of the average 

treatment effect on the treated (ATT), the average estimated effect on the job growth for those 

firms which were actually managed by female managers.  

 

Construction of the Job Growth Variable 

 Following similar studies that examine job growth (McPherson, 1996; Chirwa, 2008), I 

construct my dependent variable using Evans’ (1987) method, in which growth is the average 

change in the number of employees over a two-year period. More specifically, this measure is 

defined as the ratio of the change in the logarithms of employment in the most recent fiscal year 

(t) and two fiscal years prior (t – 2).r 

𝒋𝒐𝒃𝒈𝒓𝒐𝒘𝒕𝒉 =  
𝒍𝒏(𝒆𝒎𝒑𝒍𝒐𝒚𝒎𝒆𝒏𝒕 𝒊𝒏 𝒕) − 𝒍𝒏(𝒆𝒎𝒑𝒍𝒐𝒚𝒎𝒆𝒏𝒕 𝒊𝒏 (𝒕 − 𝟐))

𝟐
 

Using this two-year measure, I am able to calculate the annual growth rate with less variance than 

if I were to estimate the average growth rate over a longer period. However, I also conduct 

sensitivity tests using another measure of job growth that takes initial employment at the time of 

firm establishment as a baseline, so as to ensure that my measure of annual growth rates is not 

unduly influenced by fluctuations overtime in job growth. 

 

                                                 
r Employment is defined as full-time non-temporary or non-seasonal employment. 
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VI. Descriptive Statistics 

Table 1 presents firm-level descriptive statistics for both female and male-managed firms. 

All values are weighted using sample probability weights. As reported in Table 1, female-managed 

firms comprise approximately 13.4 percent of all firms included in the study.s  

I find that, on average, female-managed firms experience annual job growth of 7.8 percent 

while male-managed firms experience a job growth of 5.0 percent, a substantial difference that is 

statistically significant. While I do not find any significant differences between female- and male-

managed firms with respect to the manager’s years of experience, on average, I do find that there 

are significant differences between female-managed and male-managed firms across various firm-

level characteristics. On average, female-managed firms are more likely to be younger firms and 

they are significantly less likely to be registered than male-managed firms. Moreover, relative to 

male-managed firms, female-managed firms tend to have lower employment levels at startup and 

apply to or seek fewer government contracts. Interestingly, there were no significant differences 

for access to credit, sales in the last fiscal year, or labor costs in the last fiscal year. 

On average, female-managed firms are significantly more likely to be small firms and are 

significantly less likely to be medium-sized firms when compared with male-managed firms in the 

sample. With respect to firm industry, the data show that female-managed firms, on average, are 

significantly less likely to be manufacturing firms than male-managed firms, and significantly 

more likely to be service firms. 

                                                 
s There are a total of 32,468 firms in my sample. Some 4,360 (13.4%) firms are female-managed firms and the 

remaining 28,108 (86.6%) are male-managed.  
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Lastly, the data provide information on key obstacles that managers report facing in their 

business environment, as presented in Table 2. Of the nine business obstacles included in the 

model, there are only four constraints where the differences between female-managed firms and 

male-managed firms are non-significant: competition with informal or unregistered firms, criminal 

experience in the last fiscal year, an undereducated workforce, and the percentage of senior 

management time spent on government regulations. Across the remaining six business obstacles, 

female-managed firms fare worse than male-managed firms in relation to all but one obstacle – 

average number of power outages per month. On average, female-managed firms experience 5.6 

less power outages per month than male-managed firms. Conversely, female-managed firms tend 

to own a significantly smaller percentage of their business’ land (7.1 percent less than male-

managed firms), a significantly smaller percentage of working capital financed by credit (2.8 

percent less than male-managed firms), and significantly less access to an overdraft facility.  

Overall, the information provided by the descriptive statistics illustrates a distinct pattern. 

Despite having substantially higher job growth rates, female-managed firms possess different 

characteristics and face significantly different obstacles, on average, when compared to male-

managed firms.  

  



23 

 

Table 1. Descriptive Statistics for Female-Managed and Male-Managed Firms (Weighted Statistics) 
        Female-Managed Firms (N = 4,360)   Male-Managed Firms (N = 28,108)   Differences in 

Means Variables of Interest  Mean SD Min Max  Mean SD Min Max  

  Job Growth  7.828 0.897 -109.861 167.202  4.965 0.303 -137.042 225.543  2.863* 

                 

Firm Manager Characteristics              

  Experience  13.813 0.435 0 60  13.649 0.168 0 70  0.164 

Firm Characteristics              

  Firm Age (Years)  14.875 0.443 1 148  15.712 0.195 0 172  -0.838+ 

  Registered Business  0.683 0.022 0 1  0.862 0.008 0 1  -0.179* 

  Foreign Firm  0.031 0.006 0 1  0.034 0.004 0 1  -0.003 

  

No. of Employees at Start of 

Business  
8.588 0.424 0 96  11.081 0.185 0 99  -2.494* 

  Access to Credit  0.217 0.017 0 1  0.214 0.007 0 1  0.003 

  

Purchased Fixed Assets in Last 

FY  
0.244 0.020 0 1  0.260 0.007 0 1  -0.016 

  Sales in Last FY (USD 2014)  $7,376,853  $1,972,054  0 4.29E+10  $7,372,579  $883,034  0 1.71E+11  $4,274 

  

Labor Cost in Last FY (USD 

2014)  
$322,292 $38,937 0 4.40E+08  $1,460,846 $944,257 0 5.37E+10  -$1,138,554 

  Sought Gov't Contract in Last FY  0.063 0.008 0 1  0.105 0.005 0 1  -0.042* 

  Firm Size              

   Micro Firm (<5 Employees)  0.034 0.012 0 1  0.015 0.002 0 1  0.019 

               

   Small Firm (5-19 Employees)  0.785 0.017 0 1  0.654 0.008 0 1  0.131* 

   

Medium Firm (20-99 

Employees)  0.181 0.013 0 1  0.0331 0.008 0 1  -0.150* 

  Industry              

   Manufacturing  0.567 0.022 0 1  0.498 0.009 0 1  0.069* 

   Services  0.352 0.022 0 1  0.391 0.009 0 1  -0.039+ 

   Other  0.073 0.009 0 1  0.109 0.005 0 1  -0.036* 

Country Income Level              

  Low-Income  0.044 0.004 0 1  0.058 0.002 0 1  -0.014* 

  Lower-Middle Income   0.956 0.004 0 1   0.942 0.002 0 1   0.014* 
* p<0.10, ** p<0.05, *** p<0.01 

Note: The descriptive statistics for the variables ‘Business registration’, ‘Has a Loan’ and ‘Government Contractor’ only represent firms which were able to provide ‘yes’ or ‘no’ responses for those 

questions. There were missing values for the variables that measure the manager’s sector-specific experience, firm age, the number of employees at the start of the business, sales in the last fiscal year, 
labor costs, the number of temporary employees and temporary employees’ length of employment (the latter two variables are incorporated into my calculations of firm size). I filled in missing values for 

these variables using standard regression-based single imputation procedures. The variables included as covariates in my imputation regressions include: year founded, survey year, country dummies, 
female manager, number of employees in the most recent fiscal year, number of employees 3 fiscal year ago, business registration, number of employees at startup, has or has applied for a loan, sales in 

the last fiscal year, labor costs, has or has applied for a government contract, industry, temporary employee count, average tenure of temporary employees, country income level, new business, 

managerial experience and sales three years ago. In total 40,645 values were imputed using this method, which represents approximately 5.44 percent of the total number of entries in my database (23 
base variables*32,468 firms =  746,764 values). 

 

2
3
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Table 2. Firm-Level Obstacles to Operations (Weighted Statistics) 

    Female-Managed Firms (N = 4,360)   Male-Managed Firms (N = 28,108)   Differences 

in Means Variables of Interest  Mean SD Min Max  Mean SD Min Max  

% of Working Capital Financed by 

Credit  
14.737 1.330 0 100  17.448 0.482 0 100  -2.712+ 

% of Land Owned by Firm  47.666 1.181 0 100  54.696 0.667 0 100  -7.029* 

Firm has an Overdraft Facility  0.243 0.019 0 1  0.300 0.008 0 1  -0.053* 

Avg. No. of Power Outages per Month  5.013 0.363 0 2000  10.634 0.280 0 2400  -5.622* 

Competes with Informal Firms  0.591 0.022 0 1  0.568 0.009 0 1  0.022 

Experienced Crime in the Last FY  0.102 0.013 0 1  0.081 0.004 0 1  0.021 

Under-educated Workforce  0.113 0.015 0 1  0.114 0.005 0 1  -0.001 

Paid a Bribe in the Last FY  0.194 0.017 0 1  0.162 0.007 0 1  0.032+ 

% of Sr. Management Time Spent on 

Gov't Regs   
5.599 0.479 0 100  5.364 0.262 0 100  0.234 

* p<0.10, ** p<0.05, *** p<0.01             

 

  

2
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VII. Regression Results 

 The results from my ordinary least squares (OLS) regressions, fixed effects (FE) 

regressions, and propensity score matching are presented in Tables 3, 4, and 6 respectively. The 

coefficients in all tables should be interpreted in percentage-point terms. Tables 3 and 4 summarize 

the results of five specifications each for OLS and FE, respectively. F-test results for models 

including interaction terms are reported at the bottom of the tables. Table 6 presents the ATT result 

from my propensity score matching and compares the results with my OLS and FE estimates. In 

Tables 3 and 4, specification (1) presents the results a simple bivariate specification, specification 

(2) introduces controls for firm characteristics, specification (3) includes controls for both firm 

characteristics and firm-level operating obstacles, and specifications (4) and (5) introduce two 

interaction terms into the model. Controls for firm characteristics and firm-level operating 

obstacles are introduced in two separate specifications (i.e., specifications 2 and 3) in an effort to 

isolate the implications of controlling for the two groups of variables separately. All regression 

results reported are weighted using sector probability weights provided by the World Bank 

Enterprise Survey. 

 

Ordinary Least Squares Regression Results  

Specification (1) of Table 3 shows that firms led by female managers, on average, have a 

job growth rate that is 2.9 percentage points higher than male-led firms, though this estimate is not 

statistically significant at conventional levels. In specifications (2) and (3), the positive relationship 

between female headship and job growth is robust to the inclusion of firm-level controls, although 

the estimates remain statistically insignificant. It is important to note that many of the control 
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variables are not physically included in Table 3 in an effort to highlight the main results and make 

the tables more readable. See Appendix B for a full regression table including all of the controls 

included in each specification.t 

Specifications (4) and (5) in Table 3 introduce interactions terms into the regression. I 

tested interaction terms between female headship and each control variable, but only two 

specifications yielded statistically significant results; hence the inclusion of two interaction terms 

in Table 3. Specification (4), introduces an interaction term between the female manager dummy 

and the dummy for the employee count at the start of business.u The estimates for both the 

interaction term and key independent variable are statistically significant at conventional levels. 

The results suggest that female-led and male-led firm job growth differs by the size of the firm at 

the start of the business. More specifically, the results show that female-led firms which start 

relatively small (less than 7 employees) have, on average, a higher job growth than their male-led 

counterparts. However, this relationship is negative for firms with greater than 7 employees at the 

start of the business. In other words, female-led firms that start with relatively more employees 

perform worse with respect to job growth than male-led firms. Whereas, female-led firms that start 

with relatively few employees have higher job growth rates than their male-led counterparts.  

  

                                                 
t This statement applies to Table 4 as well. See Appendix B for a full regression table including all controls included 

in the model. 
u The dummy was created by assigning all values above the median value (Employee Count = 8) a value of 1 and 

assigning all values below the median a value of 0. 
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Table 3. Ordinary Least Squares (OLS) Regression Results 

Job Growth (1) (2) (3) (4) (5) 

      

Female Manager (FM) 2.86 1.92 1.93 -1.88*** 4.55*** 

 (1.97) (1.52) (1.55) (0.79) (2.00) 

      

Interactions      

FM*Employee Count at Start of Business>7    5.93**  

    (2.03)  

FM*Sales In the Last FY Below 33rd 

Percentile     -5.62** 

     (1.89) 

FM*Sales in the Last FY Below 66th Percentile     -6.07** 

     (2.22) 

Firm-Level Controls NO YES YES YES YES 

Firm Obstacle Controls NO NO YES YES YES 

Country FE NO NO NO NO NO 

Year FE NO NO NO NO NO 

Constant 4.97* 7.84* 9.02* 9.01* 7.65* 

  (0.35) (1.43) (1.10) (1.08) (1.35) 

F-Statistics and P-Values for Joint 

Hypothesis Tests      

FM and FM*Employee Count at Start of Bus.    3.60+  

    (0.07)  

FM and FM*Sales in the Last FY     7.72** 

     (0.01) 

Observations 32,468 32,468 32,468 32,468 32,468 

R-squared 0.004 0.076 0.080 0.084 0.084 

Robust standard errors in parentheses and all estimates are weight using sample weights 

* p<0.001, ** p<0.01, *** p<0.05, + p<0.10 

 

Specification (5) includes an interaction term between the female manager dummy and the 

dummy variables for sales in the last fiscal year.v The results suggest the relationship between firm 

job growth and the gender of firm headship differs by the amount of firm sales. Similar to the 

results from specification (4), I find that female-led firms that have relatively higher sales in the 

last fiscal year tend to have lower job growth rates than male-led firms with comparable sales. 

                                                 
v Dummy variables were created by dividing the distribution of sales in the last fiscal year into three groups. The first 

group included values at the 33rd percentile and below, the second group included values at the 66th percentile and 

below and the third group included all values above the 66th percentile. 
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Conversely, female-managed firms with relatively lower sales in the last fiscal year have, on 

average, higher growth rates than male-managed firms of comparable sales rates. 

 

Fixed Effects Regression Results 

I introduce country and year fixed effects for the regressions whose results are reported in 

Table 4 to address the omitted variable bias likely present in the estimates in Table 3. Country 

fixed effects control for unobserved, time-invariant country characteristics, such as a country’s 

norms with respect to female workforce participation, while year fixed effects control for time-

varying variables that do not change across countries, such as global economic trends. These fixed-

effects controls contribute to the reduction of omitted variable bias in the estimates presented in 

Table 4.  

The specification listed in Table 4 mirror those in Table 3, in that they contain the same 

control variables and interaction terms for each specification; only the inclusion of fixed effects 

sets the two tables apart. Despite the inclusion of firm-level controls and fixed effects, the results 

from specifications (1) through (3) in Table 4 show a similar positive and statistically insignificant 

relationship as documented in Table 3, though the coefficients are slightly smaller in magnitude in 

Table 4.  Similarly, in specifications (4) and (5), the two interaction terms are jointly statistically 

significant with the key independent variable, as is found in Table 3. In both interaction models, 

the FE results are analogous to the OLS results although there is a negligible decrease in magnitude 

in the estimates. Therefore, the relationships described for the OLS regression results appear to be 

robust to the inclusion of both country and year fixed effects. 
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Table 4. Fixed Effects (FE) Regression Results 

Job Growth (1) (2) (3) (4) (5) 

      

Female Manager (FM) 1.62 1.79 1.70 -2.15*** 4.28*** 

 (1.66) (1.61) (1.61) (0.93) (1.99) 

      

Interactions      

FM*Employee Count at Start of Business>7    5.96**  

    (2.00)  

FM*Sales In the Last FY Below 33rd Percentile     -5.62** 

     (1.81) 

FM*Sales in the Last FY Below 66th Percentile     -6.05** 

     (2.19) 

Firm-Level Controls NO YES YES YES YES 

Firm Obstacle Controls NO NO YES YES YES 

Country FE YES YES YES YES YES 

Year FE YES YES YES YES YES 

Constant 20.91* 18.54* 18.87* 19.59* 18.94* 

  (3.16) (4.45) (4.23) (4.05) (4.19) 

F-Statistics and P-Values for Joint Hypothesis 

Tests      

FM and FM*Employee Count at Start of Bus.    3.13+  

    (0.09)  

FM and FM*Sales in the Last FY     8.11** 

     (0.01) 

Observations 32,468 32,468 32,468 32,468 32,468 

R-squared 0.042 0.095 0.100 0.104 0.104 

Robust standard errors in parentheses and all estimates are weight using sample weights 

* p<0.001, ** p<0.01, *** p<0.05, + p<0.10 

 

 In sum, the OLS and FE regression results suggest that although female-led firms in the 

sample tend to have relatively higher rates of job growth on average, the differences in growth 

rates for male-led and female-led firms are not statistically significant. However, the relationship 

between the gender of firm headship and firm job growth differs according to the initial size of the 

firm and the amount of sales for the firm in the last fiscal year. Female-led firms which start out 

relatively small or which have relatively less annual sales tend to have higher growth rates, on 

average, when compared to their male-led counterparts.  
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Propensity Score Matching 

 The results from my propensity score matching are presented in Tables 5 and 6. Four 

female-managed firms are removed from the sample used for the PSM analysis because adequate 

matches for those observations do not exist in the data.w The omission of these observations should 

have minimal influence on my estimates as they account for a very small fraction of the overall 

number of female-managed firms in my sample. Figure 1 provides the distribution of the 

propensity scores for both female-managed firms and male-managed firms. As the figure shows, 

there is considerable amount of coverage for both female-managed and male-managed firms across 

most propensity scores. Table 5 presents the results from testing for balance across the covariates 

included in the first stage analysis. Balance is achieved for all of the covariates included in the first 

stage model, as is shown in the table by the t-test and standardized bias columns.x The differences 

in means between female-managed and male-managed firms are not statistically significant for 

any covariates included in the first stage model. Moreover, the standardized bias after matching is 

reduced to an average of 0.5 percent for the entire model. Rosenbaum and Rubin (1985) suggest 

the standardized bias for the each covariate, and the model as a whole, should be less than 5 

percent. 

 

  

                                                 
w Four female-managed were omitted from the PSM analyses because there were inadequate matches. Therefore, the 

sample size is reduced to 32,464 firms. 
x Rosenbaum and Rubin (1985) suggest that standardized bias is a sufficient indicator of balance and this approach is 

a commonly used in many other studies (Lechner, 1999; Sianesi,2004 and Caliendo et al., 2007).  Standardized bias 

is defined as “the difference of sample means n the treated and matched control subsamples as a percentage of the 

square root of the average of sample variances in both groups.” 
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Figure 2. The Distribution of Propensity Scores 

 
  

Table 5. Balance Test for Female-Managed and Male-Managed Firms in PSM Analyses 

  Mean   t-test 

Variable Treated Control %bias t p>|t| 

Young Firm 0.348 0.346 0.4 0.18 0.855 

Services Firm 0.446 0.441 1.0 0.45 0.651 

Manufacturing Firm 0.476 0.479 -0.6 -0.28 0.779 

Foreign Firm 0.069 0.068 0.5 0.24 0.814 

Registered Business 0.960 0.959 0.9 0.37 0.710 

Ln(Employee Count at Start of Bus.) 2.035 2.047 -1.2 -0.56 0.575 

Sought a Gov't Contract 0.151 0.150 0.3 0.13 0.898 

Purchased Fixed Assets 0.317 0.317 -0.0 -0.01 0.992 

Access to Credit 0.279 0.285 -1.4 -0.63 0.531 

Owns Land Operating On 49.158 49.328 -0.4 -0.20 0.843 

Access to Overdraft Facility 0.352 0.354 -0.5 -0.22 0.824 

Perceives Uneducated Workforce 0.174 0.174 0.2 -0.07 0.941 

Note: The table above does not include the results of the balance test for country and year controls. However, all 

these controls have standardized biases below 5 percent and there are no significant differences in means between 

treated and control groups after matching is completed. 

0 .2 .4 .6
Propensity Score

Untreated Treated: On support

Treated: Off support
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Using the matching model, I find that female-managed firms have a job growth rate that is 

0.05 percentage points higher, on average, than male-managed firms, although this estimate is not 

statistically significant at conventional levels. As is noted in Table 6, for the propensity score 

matching estimate, the bootstrap standard error is based on 200 replications. This estimate is more 

than one percentage point lower than the OLS estimate of 1.93 and the fixed effects estimate of 

1.70. This suggests that the both the OLS and FE models may be overestimating the effect of 

female management on job growth. However, none of the results included in Table 6 are 

statistically significant at conventional levels, so there is little evidence from this analyses that 

female-managed and male-managed firms differ with respect to job growth rates in any significant 

manner. 

Table 6. Propensity Score Estimates of the Effect of Female Management 

  

Difference between firm job growth rate for female-managed firms and male-

managed firms 

OLS Estimate 1.93 

 (1.55) 

Fixed Effects Estimate 1.70 

 (1.61) 

Unmatched 0.110  

 (0.297) 

Average Treatment Effect on 

the Treated 

0.052 

(0.325) 

Robust standard errors in parentheses 

* p<0.001, ** p<0.01, *** p<0.05, + p<0.10 

 

Additional Analysis and Robustness Tests 

 I also conduct a set of regional analyses for six regions: East Asia and the Pacific, Europe 

and Central Asia, Latin America and the Caribbean, Middle East and North Africa, South Asia 



33 

 

and Sub-Saharan Africa.y The results of these analyses can be found in Appendix C. I find that, on 

average, across the six regions, female-managed firms tend to have a slightly higher job growth 

rate than male-managed firms, with the exception of the firms located in the Middle East and North 

Africa region. For most regions, there is approximately a half of a percentage point difference in 

job growth rates between female-managed firms and male-managed firms. However, none of the 

regional estimates are statistically significant at conventional levels. The East Asia and Pacific 

region has the largest difference; female-managed firms in this region have job growth rates that 

are approximately 1.4 percentage points higher than male-managed firms. Although the estimates 

produced in the regional analyses are not statistically significant, they do support this paper’s 

findings that there is a lack of significant difference between the job growth rates of female-

managed and male-managed firms. 

 I perform a second analysis of the data to assess whether the relationship between female 

headship and firm job growth differs by country level of gender discrimination. Using the OECD’s 

Social Institutions and Gender Index (SIGI), a cross-country index measuring the level of 

discrimination against women in a country’s social institutions, I divide the countries into groups.z 

Low SIGIs suggest the country has lower levels of discrimination against women, and high SIGIs 

suggest the country has high levels of discrimination against women. A table of the regressions 

can be found in Appendix D. For these analyses, I divide the countries into four categories based 

on their SIGI ranking: “low,” “medium,” “high,” and “very high.” Then, I divide the country list 

                                                 
y Regions are defined using World Bank country and lending groups classifications. For more information about these 

groups can be found at http://data.worldbank.org/about/country-and-lending-groups.  
z The SIGI assesses indicators, such as formal/informal laws, social norms, and country practices. The index is 

calculated using five dimensions: restricted physical integrity, son bias, restricted resources and assets, restricted civil 

liberties and discriminatory family code. For more information about the SIGI, see http://www.genderindex.org/.  

http://data.worldbank.org/about/country-and-lending-groups
http://www.genderindex.org/
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and define two categories based on countries who rank in the low to medium SIGI range and 

countries who rank in the high to very high SIGI range.  

In the first set of analyses, there appears to be a trend suggesting that female-managed firms 

in countries with very high SIGIs have lower growth rates, on average, than male-managed firms. 

Conversely, female-managed firms in countries with medium SIGIs have higher growth rates, on 

average, than male-managed firms. In the second set of analyses, this trend continues; I find that 

there is a 1 percentage point change in the difference of job growth rates between female-managed 

and male-managed firms in countries with low or medium SIGIs and countries with high or very 

high SIGIs. Specifically, I find that, in low or medium ranked countries, female-managed firms 

tend to have a growth rate that is 1.63 percentage points higher than male-managed firms. The 

estimated difference between female-managed firms and male-managed firms in countries with 

high or very high SIGI rankings is approximately 0.526. These trends make sense because 

countries with lower levels of female discrimination are likely to have less social and economic 

barriers for women, particularly female managers. None of these estimates are statistically 

significant at conventional levels, but my results do provide suggestive evidence that the difference 

between the performance of female-managed firms and male-managed firms may vary somewhat 

according to a country’s level of discrimination against women.  

 I performed three other analyses whose results are presented in Appendix E. The first 

analysis, found in column 2, omits countries from the sample which have more than 20 percent of 

covariate values missing.aa The results from this specification present a reduction in the magnitude 

of the coefficient on the female dummy by approximately 0.05 percentage points when compared 

                                                 
aa In this specification, I removed six of the 54 original countries in my sample: Afghanistan (2014), Armenia 

(2009), Georgia (2013, South Sudan (2014), Tajikistan (2013), and West Bank And Gaza (2013). 
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with the fixed effects estimates, resulting in a 1.633 difference between female-managed and male-

managed firms. The second analysis, found in column 3, omits all observations for which there is 

at least one missing value for any of the covariates included in the model. This analysis reduces 

the magnitude by 0.8 percentage points when compared with the fixed effects estimates, but these 

estimates are not statistically significant at conventional levels after omission of the imputed 

values. The last specification, found in column 4, uses an alternative definition of job growth, 

which measures the average change in the number of employees over the life of the firm. The 

magnitude of the coefficient on the female manager dummy is reduced to nearly zero in this 

specification, but again the estimates are non-significant at conventional levels. In sum, these 

robustness tests affirm my conclusion that the job growth rates of female-managed and male-

managed firms are not significantly different from one another.  

 

VIII. Discussion 

This study uses firm-level cross-country data to estimate the relationship between gender 

of the firm headship and the performance of small and medium-sized firms in low- and lower-

middle-income countries. Given the increasing importance of SMEs in alleviating poverty in 

developing countries and the gender gap that exists within SME leadership, the results of this paper 

can help to inform policymakers seeking to create more gender inclusive private sector 

development policies.  

I find that there is generally no significant relationship between the gender of a firm’s 

manager and the firm’s job growth, despite female-managed firms facing significantly different 

obstacles than male-managed firms. I also find that the relationship between gender and firm 

performance differs significantly according to the firm size at the start of business and to firm sales 
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in the last fiscal year. Specifically, the findings of this study suggest that female-led firms that start 

out small and female-led firms with relatively lower sales tend to have higher growth rates than 

similar male-led firms.  

As discussed above, existing evidence on the relationship between the gender of the firm 

leader and firm job growth is largely mixed in single-country analyses, but cross-country analyses 

suggest that there is a negative relationship between female firm headship and firm employment 

growth. My findings differ from previous studies given that, in general, I find no significant 

differences in firm job growth between female-led and male-led enterprises. This divergence in 

results is likely a result of my inclusion of multiple years of data and more recent firm-level data, 

as well as my use of more rigorous empirical strategies. For example, Bardasi et al. (2011) used 

2005 World Bank Enterprise Survey data, while I use repeated cross-sections of data from the 

Enterprise Survey ranging from 2008 to 2014. Moreover, I use both a fixed effects and a propensity 

score matching model to address some of the omitted variable bias likely inherent in the ordinary 

least squares estimation strategy employed by other studies. Therefore, it is plausible that, despite 

the inclusion of relevant controls, there is no significant difference in performance, with respect to 

job growth, between female-managed firms and male-managed firms as my more recent and 

comprehensive findings suggest. However, it is difficult to determine whether this apparent parity 

in the performance of female-led to male-led firms is a result of increased gender parity or simply 

a more comprehensive picture of the effect of female leadership in SMEs. Additionally, I find that 

there is still a substantial lack of gender parity in the leadership of firms in low- and lower-middle-

income countries.  
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My findings, which suggest that there is no significant difference between the performance 

of firms led by women and firms led by men, contradicts common assertions that female-led firms 

fare worse in developing countries where gender parity is often lacking in areas such as education, 

health, and employment. In the event that policymakers seek to increase female participation in 

firm leadership, this study supports the position that female managers can perform as well as their 

male counterparts, and can even outperform them in some circumstances.  

 

Limitations and Further Research 

 Although this paper employed several different empirical strategies to identify the effect 

of female firm leadership on SME job growth, the study suffers from several limitations. The first 

of these is the generalizability of my results. This is a cross-country study and it does not allow for 

more context-specific insights for individual countries. Therefore, my results should not 

necessarily be generalized to individual countries. Second, my analysis sample likely 

underrepresents firms with short lifespans and firms that were started informally but that went out 

of business before becoming formally established. The omission of these types of businesses could 

affect my estimates, albeit in an ambiguous manner. This is because the barriers faced by short-

lived firms are likely different than the barriers faced by firms that succeed. Thus, my results may 

not be representative of the experiences of firms with short lifespans. Third, the study uses self-

reported survey data and therefore likely suffers from measurement error. It is plausible that firm 

managers may overestimate the successes of the firm and underestimate its failures, either due to 

a lack of objectivity or in an attempt to make the firm’s leadership appear more effective. While it 
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is impossible to identify the firms in my data whose managers misstate their performance, it is 

likely that male-managed and female-managed firms misstate to a similar degree. 

 In addition to the aforementioned limitations, the study is likely also affected by omitted 

variable bias. Several firm manager characteristics could not be included in this study because of 

a lack of data. Specifically, variables such as the manager’s educational attainment, socio-

economic status, and number of dependent children were not collected in the WBES. The 

manager’s educational attainment is often included as a control variable in other studies and has 

been found to have a positive relationship with job growth. Therefore, the omission of this variable 

could exert a downward bias on the estimates in this study, given that females tend to have lower 

levels of educational attainment than males in many low- and lower-middle-income countries. 

However, it is probable that some of the variation in firm job growth explained by the firm 

manager’s education is captured through the control for the manager’s years of experience.  

Conversely, the omission of the manager’s socio-economic status may be upwardly biasing 

my estimates, given that elite families are likely to have more connections in business, which 

should provide members of those families, especially women, with more management 

opportunities and better business networks. Lastly, the omission of the manager’s number of 

dependent children is likely to exert bias on my estimates, given that most families in developing 

countries rely on women to take care of the home. Therefore, it is plausible that females are less 

likely to hold demanding management positions. Moreover, it could be argued that female 

managers who have relatively more dependent children are more likely to put forth less effort at 

work, given their conflicting priorities, and affect the performance of their firm negatively. 
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However, the latter relationship is debatable, as it could also be argued that women may put forth 

more effort to support their children and therefore exert a downward bias on my estimates. 

 These limitations are difficult to overcome, given the lack of comprehensive data for 

developing countries on the role of gender in the private sector. Further research should seek to 

expand data collection efforts on the role of gender to better understand the differences faced by 

male and female firm leaders. Moreover, further research should be conducted on the determinants 

of female participation in private sector leadership, given that the results of this study support the 

claim that female managers can perform as well as male managers.  

 

IX. Conclusion 

 This paper provides evidence that there is generally a positive but non-significant 

relationship between female firm leadership and firm-level job growth. The results of this study 

produce a more recent estimate of this relationship than past studies and contrasts with the findings 

of these studies. My findings may inform policy discussions around the role that gender plays in 

determining SME performance, and ultimately the role gender plays in generating economic 

development in developing countries. Specifically, this paper finds that female managers perform 

as well as, and in some cases perhaps better than male managers with respect to firm-level job 

growth. However, the limitations of this study should not be understated. Addressing the lack of 

comprehensive data on this issue should be a priority for policymakers seeking to better understand 

the nuances in the relationship between firm performance and the gender of firm leaders. 
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X. Appendices  

Appendix A. Definition of Variables 

Variables Definitions 
Dependent Variable  

Job growth A continuous variable that computes the average change in 

the logarithms of employment in the most recent fiscal year 

(t) and three fiscal years prior (t – 2). 

Key Independent Variable 

Female Manager A dichotomous variable indicating whether the top firm 

manager is female. 

Manager Characteristic 

Experience A continuous variable indicating the manager’s number of 

years of experience working in the sector. 

Firm-level Characteristics 

Firm age A continuous variable that reflects the difference between 

the year in which the firm was founded and the year of the 

survey. 

Registered A dichotomous variable indicating whether a firm is 

formally registered with the government. 

Foreign firm A dichotomous variable indicating whether a firm is owned 

by a foreign entity (>10% owned by foreign entity). 

Manufacturing A dichotomous variable indicating whether the firm is a 

manufacturing firm as classified by the United Nations 

International Standard Industrial Classification (ISIC Rev. 

3.1). 

Services A dichotomous variable indicating whether the firm is a 

services firm as classified by ISIC Rev. 3.1. 

Other Industry A dichotomous variable indicating whether the firm is in an 

industry not classified as manufacturing or services using 

ISIC Rev. 3.1. 

Micro-firm A dichotomous variable indicating whether the firm has 

fewer than 5 full-time, temporary and non-temporary 

employees. 

Small firm A dichotomous variable indicating whether the firm has 

between 5 and 19 full-time, temporary and non-temporary 

employees. 

Medium-sized firm A dichotomous variable indicating whether the firm has 

between 20 and 99 full-time, temporary and non-temporary 

employees. 
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Variables Definitions 
Access to Credit A dichotomous variable indicating whether the firm has a 

loan or a line of credit from a financial institution at the time 

of the interview. 

Fixed Assets A dichotomous variable indicating whether the firm has 

purchased a fixed asset in the last fiscal year. 

Ln(Sales) A continuous variable reflecting the natural logarithm of the 

firm’s total annual sales in the last fiscal year. 

Ln(Labor costs) A continuous variable reflecting the natural logarithm of the 

firm’s total annual cost of labor (including wages, salaries, 

bonuses and social payments) in the last fiscal year. 

Government contract A dichotomous variable indicating whether the firm has 

secured a government contract or attempted to secure a 

government contract in the past 12 months. 

No. of employees at Start of 

Business 

A continuous variable measuring the number of full-time 

employees the firm had at the start of its business. 

Business Environment Characteristics 

Perccredit A dichotomous variable indicating more than 50% of the 

firm’s working capital is financed by credit. 

Landown A dichotomous variable indicating the firm owns more than 

50% of the business’ land. 

Overdraftfac A dichotomous variable indicating whether the firm has 

access to an overdraft facility. 

Powerout A continuous variable indicating the average amount of 

power outages experienced by the firm each month in the 

last fiscal year. 

Informalcomp A dichotomous variable indicating whether the firm 

competed with an informal or unregistered firm in the last 

fiscal year. 

Crime A dichotomous variable indicating the firm experienced a 

theft, robbery or crime in the last fiscal year. 

Bribe A dichotomous variable indicating whether the firm had to 

pay a bribe in the last fiscal year to operate the business. 

Govtregs A dichotomous variable indicating the firm’s senior 

management spends more than 50% of their time on 

government regulations. 

Inadequately educated 

workforce 

A dichotomous variable indicating whether the firm 

perceives an inadequately educated workforce as an obstacle 

to current operations. 
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Appendix B. Full Regression Output 

Ordinary Least Squares (OLS) Regression Results 

Job Growth (1) (2) (3) (4) (5) 

Female Manager 2.863 1.916 1.932 -1.881*** 4.550*** 

 (1.966) (1.521) (1.550) (0.789) (2.003) 

FM*Employee Count at Start of Business>7    5.933**  

    (2.028)  

FM*Sales In the Last FY Below 33rd Percentile     -5.622** 

     (1.886) 

FM*Sales in the Last FY Below 66th Percentile     -6.072** 

     (2.224) 

Firm Manager Experience (Years)  -0.225+ -0.229+ -0.229+ -0.241+ 

  (0.129) (0.127) (0.127) (0.120) 

Firm Manager Experience Squared (Years)  0.00310 0.00322 0.00321 0.00347 

  (0.00255) (0.00248) (0.00250) (0.00236) 

Young Firm  2.312*** 2.254*** 2.326*** 2.298*** 

  (1.086) (1.088) (1.129) (0.987) 

Services Firm  -0.731 -0.702 -0.585 -0.611 

  (0.553) (0.609) (0.596) (0.590) 

Manufacturing Firm  -1.006+ -1.062+ -0.995+ -1.128*** 

  (0.521) (0.552) (0.544) (0.548) 

Micro Firm  -11.78* -11.85* -12.13* -11.73* 

  (1.987) (1.811) (1.861) (1.777) 

Medium Firm  5.088* 4.923* 4.696* 4.576* 

  (0.417) (0.419) (0.421) (0.464) 

Foreign Owned Firm  -0.0202 0.0178 -0.0340 -0.546 

  (1.043) (0.997) (1.000) (1.031) 

Registered Business  -5.667* -6.076* -5.888* -5.934* 

  (0.705) (0.692) (0.724) (0.798) 

Employee Count at Start of Business>7  6.164* 6.160* 5.163* 6.153* 

  (0.551) (0.565) (0.558) (0.566) 

Sales in the Last FY Below 33rd Percentile     0.910 

     (0.907) 

Sales in the Last FY Below 66th Percentile     1.880 

     (1.342) 

Ln(Sales in the Last FY)  -0.0991 -0.105 -0.0909  

  (0.0907) (0.0941) (0.0943)  

Ln(Labor Costs in the Last FY)  -0.0711 -0.0871 -0.0727 -0.118 

  (0.119) (0.121) (0.115) (0.117) 

Sought Gov't Contract in Last FY  1.790** 1.654** 1.667** 1.397*** 

  (0.536) (0.595) (0.591) (0.597) 

Purchased Fixed Assets in Last FY  3.945* 4.091* 4.112* 4.003* 

  (0.747) (0.757) (0.749) (0.767) 

Access to Credit   -0.137 -0.0351 -0.0662 

   (1.030) (0.981) (1.025) 
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Ordinary Least Squares (OLS) Regression Results 

Job Growth (1) (2) (3) (4) (5) 

Avg. No. of Power Outtages per Month   0.00468 0.00494 0.00344 

   (0.0106) (0.0105) (0.0103) 

Competes with Informal Firms   -1.201+ -1.101 -1.133+ 

   (0.688) (0.655) (0.631) 

Firm Owns more than 50% of the Business' Land   -0.00279 -0.00391 -0.00554 

   (0.00372) (0.00364) (0.00357) 

Experienced Crime in the Last FY   -2.279* -2.302* -2.209* 

   (0.603) (0.547) (0.597) 

Firm's Senior Management spends more than 50% 

of time on Gov't Regs 

  0.0381*** 0.0375*** 0.0393*** 

  (0.0152) (0.0146) (0.0150) 

Paid a Bribe in the Last FY   -0.477 -0.511 -0.549 

   (0.565) (0.571) (0.613) 

More than 50% of the Firm’s Working Capital is 

Financed by Credit 

  0.00730 0.00910 0.00870 

  (0.0102) (0.0100) (0.00975) 

Firm has an Overdraft Facility   0.503 0.583 0.403 

   (0.632) (0.619) (0.607) 

Under-educated Workforce   0.784 0.653 0.834 

   (0.583) (0.588) (0.610) 

Constant 4.965* 7.844* 9.022* 9.013* 7.648* 

 (0.347) (1.426) (1.095) (1.083) (1.350) 

      

Observations 32,468 32,468 32,468 32,468 32,468 

R-squared 0.004 0.076 0.080 0.084 0.084 

Country FE NO NO NO NO NO 

Year FE NO NO NO NO NO 

Robust standard errors in parentheses and all estimates are weight using sample weights 

* p<0.001, ** p<0.01, *** p<0.05, + p<0.10 
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Fixed Effects (FE) Regression Results 

Job Growth (1) (2) (3) (4) (5) 

Female Manager 1.623 1.787 1.696 -2.146*** 4.275*** 

 (1.657) (1.612) (1.608) (0.934) (1.989) 

FM*Employee Count at Start of Business>7    5.961**  

    (2.001)  

FM*Sales In the Last FY Below 33rd Percentile     -5.619** 

     (1.814) 

FM*Sales in the Last FY Below 66th Percentile     -6.048** 

     (2.187) 

Firm Manager Experience (Years)  -0.159 -0.161 -0.165 -0.174 

  (0.128) (0.122) (0.121) (0.115) 

Firm Manager Experience Squared (Years)  0.00254 0.00264 0.00269 0.00290 

  (0.00238) (0.00226) (0.00228) (0.00217) 

Young Firm  2.255*** 2.129*** 2.175*** 2.191*** 

  (0.935) (0.909) (0.939) (0.815) 

Services Firm  -0.692 -0.541 -0.426 -0.439 

  (0.482) (0.497) (0.475) (0.479) 

Manufacturing Firm  -0.995*** -0.940*** -0.834*** -1.007*** 

  (0.410) (0.392) (0.377) (0.403) 

Micro Firm  -12.35* -12.50* -12.81* -12.34* 

  (2.123) (1.957) (2.015) (1.883) 

Medium Firm  4.825* 4.724* 4.500* 4.334* 

  (0.427) (0.381) (0.385) (0.459) 

Foreign Owned Firm  0.298 0.214 0.117 -0.347 

  (1.195) (1.111) (1.094) (1.130) 

Registered Business  -4.584* -4.676* -4.589* -4.466* 

  (1.198) (1.153) (1.160) (1.167) 

Employee Count at Start of Business>7  6.170* 6.140* 5.147* 6.173* 

  (0.562) (0.557) (0.534) (0.559) 

Sales in the Last FY Below 33rd Percentile     1.463+ 

     (0.849) 

Sales in the Last FY Below 66th Percentile     2.342+ 

     (1.270) 

Ln(Sales in the Last FY)  -0.0862 -0.0881 -0.0761  

  (0.110) (0.106) (0.106)  

Ln(Labor Costs in the Last FY)  -0.00726 -0.0171 0.000864 -0.0520 

  (0.126) (0.127) (0.120) (0.114) 

Sought Gov't Contract in Last FY  0.858 0.718 0.720 0.436 

  (0.590) (0.710) (0.710) (0.704) 

Purchased Fixed Assets in Last FY  3.439* 3.567* 3.569* 3.455* 

  (0.788) (0.789) (0.774) (0.799) 

Access to Credit   -0.511 -0.421 -0.485 

   (0.944) (0.892) (0.970) 

Avg. No. of Power Outtages per Month   0.00206 0.00244 0.00265 

   (0.00795) (0.00776) (0.00789) 

Competes with Informal Firms   -1.478*** -1.356*** -1.395*** 

   (0.693) (0.655) (0.635) 
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Fixed Effects (FE) Regression Results 

Job Growth (1) (2) (3) (4) (5) 

Firm Owns more than 50% of the Business' 

Land 

  -0.00577 -0.00685+ -0.00886*** 

  (0.00378) (0.00362) (0.00354) 

Experienced Crime in the Last FY   -2.289** -2.353** -2.193** 

   (0.717) (0.660) (0.701) 

Firm's Senior Management spends more than 

50% of time on Gov't Regs 

  0.0461*** 0.0451*** 0.0466*** 

  (0.0175) (0.0169) (0.0184) 

Paid a Bribe in the Last FY   -0.135 -0.210 -0.142 

   (0.577) (0.608) (0.607) 

More than 50% of the Firm’s Working Capital is 

Financed by Credit 

  0.00636 0.00843 0.00745 

  (0.0116) (0.0111) (0.0108) 

Firm has an Overdraft Facility   0.394 0.470 0.287 

   (0.625) (0.623) (0.626) 

Under-educated Workforce   1.054+ 0.884 1.083+ 

   (0.543) (0.549) (0.581) 

Constant 20.91* 18.54* 18.87* 19.59* 18.94* 

 (3.159) (4.451) (4.231) (4.052) (4.189) 

      

Observations 32,468 32,468 32,468 32,468 32,468 

R-squared 0.042 0.095 0.100 0.104 0.104 

Country FE YES YES YES YES YES 

Year FE YES YES YES YES YES 

Robust standard errors in parentheses and all estimates are weight using sample weights 

* p<0.001, ** p<0.01, *** p<0.05, + p<0.10 
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Appendix C. Regional Analysis 

  (1) (2) (3) (4) (5) (6) 

Job Growth 

South 

Asia 
ECA Africa LAC MENA East Asia 

Female Manager 0.293 -0.874 1.103 -0.0662 -0.330 2.332 

 (1.218) (0.865) (0.825) (1.280) (1.417) (2.504) 

Firm Manager Experience (Years) -0.141 -0.236 0.106 -0.427*** -0.00249 -0.209 

 (0.104) (0.174) (0.101) (0.170) (0.114) (0.293) 

Firm Manager Experience 

Squared (Years) 

0.00130 0.00224 -0.00442*** 0.00661*** -0.00188 0.00653 

(0.00174) (0.00378) (0.00195) (0.00244) (0.00200) (0.00619) 

Young Firm 0.165 6.916* 3.023*** 0.773 2.829** 3.145*** 

 (0.911) (1.071) (1.210) (2.190) (0.851) (1.290) 

Services Firm 0.834 -0.716 -1.236 -3.232* 2.940+ -2.934 

 (0.707) (0.569) (0.898) (0.315) (1.426) (2.022) 

Manufacturing Firm -0.0966 1.284 -1.731 -5.365** 0.725 -2.471 

 (0.647) (1.185) (1.164) (1.095) (1.200) (2.190) 

Micro Firm -5.569* -7.290** -13.81* -6.648*** -11.83** -19.83* 

 (0.908) (1.604) (3.275) (1.808) (3.538) (3.937) 

Medium Firm 2.850* 3.485** 10.20* 5.405*** 5.316* 3.881+ 

 (0.529) (0.932) (1.558) (1.499) (0.765) (2.108) 

Foreign Owned Firm -1.869 -5.606** 0.510 4.709 0.186 1.649 

 (2.450) (1.230) (1.250) (3.158) (1.175) (2.640) 

Registered Business 3.339  -3.730 1.197 -3.387 -4.156+ 

 (2.382)  (4.795) (1.091) (4.051) (1.966) 

Employee Count at Start of 

Business>7 

2.655* 8.279* 8.915* 6.564*** 4.335* 9.219* 

(0.437) (1.039) (0.956) (1.801) (0.888) (1.845) 

Ln(Sales in the Last FY) 0.0144 0.255** 0.0226 -0.271* -0.100 -0.204 

 (0.0401) (0.0674) (0.118) (0.0211) (0.159) (0.304) 

Ln(Labor Costs in the Last FY) -0.112 0.414*** -0.0324 -0.401*** 0.0740 -0.0605 

 (0.105) (0.149) (0.105) (0.121) (0.280) (0.245) 

Sought Gov't Contract in Last FY 1.279 -1.087 0.0735 2.505 0.327 1.123 

 (0.877) (1.223) (0.755) (2.212) (2.611) (1.210) 

Purchased Fixed Assets in Last 

FY 

1.091*** 4.149* 1.611 3.067*** 3.292*** 6.825** 

(0.492) (0.574) (1.221) (1.077) (1.348) (1.653) 

Access to Credit -0.695 1.485** -1.969 -1.093 0.248 0.0262 

 (0.413) (0.294) (1.810) (0.892) (1.450) (1.884) 

Avg. No. of Power Outtages per 

Month 

0.00459 -0.107*** 0.00786 -0.110 -0.0129 0.244*** 

(0.0140) (0.0334) (0.0113) (0.190) (0.0173) (0.108) 

Competes with Informal Firms 0.681*** -2.297 0.442 -4.336** -0.342 -4.272** 

 (0.283) (1.312) (0.777) (1.055) (0.923) (1.120) 

Firm Owns more than 50% of the 

Business' Land 

-0.0151* -0.00943 -0.0360** -0.00777 -0.00109 -0.0150 

(0.00359) (0.00616) (0.0124) (0.0123) (0.00982) (0.0373) 

Experienced Crime in the Last FY -2.218*** -1.038 1.224 2.240 -4.027** -5.205+ 

 (0.895) (0.793) (1.131) (1.857) (1.323) (2.396) 

Firm's Senior Management spends 

> 50% of time on Gov't Regs 

0.0655*** 0.0175 0.00878 -0.0772 0.0655+ 0.0819 

(0.0273) (0.0160) (0.0171) (0.0420) (0.0342) (0.112) 
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  (1) (2) (3) (4) (5) (6) 

Job Growth 

South 

Asia 
ECA Africa LAC MENA East Asia 

Paid a Bribe in the Last FY 0.583 -3.651** 2.673** 0.620 -0.802 -0.819 

 (0.565) (0.905) (0.751) (2.260) (1.042) (1.463) 

> 50% of the Firm’s Working 

Capital is Financed by Credit 

0.0258*** 0.0206+ -0.0132 0.0302 -0.0190 -0.0239 

(0.00940) (0.00954) (0.0137) (0.0173) (0.0152) (0.0304) 

Firm has an Overdraft Facility -0.0615 -0.486 -0.804 0.186 3.533** 1.743 

 (0.560) (0.491) (0.992) (1.513) (1.099) (1.899) 

Under-educated Workforce -0.729 1.608*** 0.386 -3.236*** 1.570 1.645 

 (0.764) (0.545) (0.658) (1.049) (1.079) (2.643) 

       

Constant 10.01*** -2.202 8.637+ 15.62** 1.133 2.724 

 (4.156) (1.548) (4.719) (3.559) (4.588) (3.721) 

Country FE YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES 

Robust standard errors in parentheses and all estimates are weight using sample weights 

* p<0.001, ** p<0.01, *** p<0.05, + p<0.10 
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Appendix D. SIGI Analysis 

  (1) (2) (3) (4) (5) (6) 

Job Growth Low Medium High Very High Low/Medium 

High/Very 

High 

Female Manager -0.835 2.284 0.561 -0.0518 1.982 0.522 

 (0.551) (2.387) (1.207) (1.034) (2.065) (0.928) 

Firm Manager Experience (Years) 

-0.238+ -0.175 -0.135 0.0975 -0.169 -0.0614 

(0.118) (0.264) (0.0983) (0.0896) (0.238) (0.0791) 

Firm Manager Experience Squared 

(Years) 

0.00281 0.00511 0.00131 -0.00361*** 0.00437 -0.000529 

(0.00231) (0.00546) (0.00168) (0.00156) (0.00489) (0.00124) 

Young Firm 6.393* 3.382** 0.161 2.537* 3.888** 0.752 

 (1.079) (1.133) (1.000) (0.675) (0.995) (0.818) 

Services Firm -1.188*** -2.512 0.930 2.241+ -2.183 1.133+ 

 (0.537) (1.740) (0.701) (1.237) (1.490) (0.637) 

Manufacturing Firm 1.140 -2.158 -0.116 0.494 -1.702 -0.0837 

 (1.203) (1.822) (0.629) (1.170) (1.333) (0.494) 

Micro Firm -6.953** -18.15* -7.772* -13.58* -14.82* -9.621* 

 (1.664) (3.333) (1.657) (2.688) (2.700) (1.637) 

Medium Firm 2.946*** 4.468*** 2.673* 7.767* 4.097** 4.070* 

 (1.138) (2.072) (0.545) (0.774) (1.238) (0.455) 

Foreign Owned Firm -3.443 1.049 -1.192 0.322 0.384 -0.497 

 (2.103) (1.970) (2.107) (0.997) (1.779) (0.858) 

Registered Business -1.041 -3.922*** 3.944 -3.981 -3.939** 0.621 

 (1.038) (1.433) (2.551) (2.410) (1.257) (1.601) 

Employee Count at Start of 

Business>7 

7.963* 9.179* 2.584* 6.148* 8.674* 3.677* 

(1.122) (1.454) (0.469) (0.703) (1.239) (0.387) 

Ln(Sales in the Last FY) 0.172 -0.194 -0.00109 -0.0340 -0.144 0.0103 

 (0.140) (0.274) (0.0338) (0.129) (0.204) (0.0506) 

Ln(Labor Costs in the Last FY) 0.222 -0.0528 -0.0442 -0.0787 -0.0189 -0.0539 

 (0.126) (0.230) (0.0919) (0.157) (0.186) (0.0645) 

Sought Gov't Contract in Last FY 

-1.499 0.881 1.398 -0.645 0.527 1.046 

(1.773) (0.668) (0.906) (1.028) (0.778) (0.856) 

Purchased Fixed Assets in Last FY 

3.915* 6.374* 1.032+ 2.420+ 6.026* 1.176+ 

(0.686) (1.426) (0.539) (1.357) (1.224) (0.615) 

Access to Credit 1.426 -0.0290 -0.608 -2.501 0.291 -0.975*** 

 (0.891) (1.573) (0.380) (1.559) (1.358) (0.411) 

Avg. No. of Power Outtages per 

Month 

-0.194+ 0.178+ 0.00552 0.00238 0.150 0.00222 

(0.0931) (0.0986) (0.0151) (0.00944) (0.0922) (0.00969) 

Competes with Informal Firms -2.386+ -4.183** 0.671+ 0.0293 -3.860* 0.551 

 (1.099) (1.118) (0.329) (0.816) (0.976) (0.359) 

Firm Owns more than 50% of the 

Business' Land 

0.000951 -0.0340*** -0.0125** -0.0139 -0.0190+ -0.0111** 

(0.00549) (0.0145) (0.00446) (0.00838) (0.00997) (0.00342) 

Experienced Crime in the Last FY 

-0.250 -3.878*** -1.536 -1.869+ -2.617*** -1.648*** 

(1.085) (1.549) (0.912) (1.006) (1.136) (0.688) 

Firm's Senior Management spends 

> 50% of time on Gov't Regs 

-0.00190 0.0538 0.0604*** 0.0484+ 0.0207 0.0574*** 

(0.0137) (0.0627) (0.0281) (0.0239) (0.0380) (0.0235) 

Paid a Bribe in the Last FY -3.912* -0.520 0.752 0.845 -1.384 0.750 
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  (1) (2) (3) (4) (5) (6) 

Job Growth Low Medium High Very High Low/Medium 

High/Very 

High 

 (0.854) (1.409) (0.583) (0.680) (0.953) (0.565) 

> 50% of the Firm’s Working 

Capital is Financed by Credit 

0.0201*** -0.0188 0.0252*** -0.0196 -0.0139 0.0189+ 

(0.00716) (0.0239) (0.00927) (0.0172) (0.0180) (0.00956) 

Firm has an Overdraft Facility -1.089+ 1.953 -0.112 1.915*** 1.101 0.310 

 (0.534) (1.612) (0.568) (0.721) (1.000) (0.492) 

Under-educated Workforce 1.429+ 0.853 -0.365 1.714 1.361 0.269 

 (0.776) (1.661) (0.605) (1.095) (1.346) (0.599) 

Constant 0.343 8.215+ 18.47* -0.00412 9.287** 19.17* 

 (4.492) (4.101) (4.554) (3.819) (2.536) (3.338) 

         

Observations 2,840 8,162 11,998 8,171 11,002 20,169 

R-squared 0.241 0.107 0.055 0.163 0.116 0.101 

Country FE YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES 

Robust standard errors in parentheses and all estimates are weight using sample weights 

* p<0.001, ** p<0.01, *** p<0.05, + p<0.10 
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Appendix E. Robustness Tests 

  (1) (2) (3) (4) 

Job Growth FE RT 1 RT 2 RT 3 

Female Manager 1.724 1.678 0.751 0.00514 

 (1.581) (1.593) (0.977) (0.00389) 

Firm Manager Experience (Years) -0.206+ -0.204+ -0.181+ -0.00229*** 

 (0.113) (0.114) (0.100) (0.000845) 

Firm Manager Experience Squared (Years) 0.00412+ 0.00406+ 0.00247 4.76e-05*** 

 (0.00217) (0.00221) (0.00174) (2.07e-05) 

Young Firm -0.0911** -0.0883** -0.0639* -0.00229* 

 (0.0276) (0.0277) (0.0175) (0.000231) 

Services Firm 0.256 0.315 1.311 -0.0153* 

 (0.479) (0.496) (0.816) (0.00410) 

Manufacturing Firm 0.383 0.486 1.145 -0.000649 

 (0.411) (0.437) (0.795) (0.00537) 

Micro Firm -17.18* -17.23* -12.06* -0.151* 

 (1.922) (1.955) (2.656) (0.0151) 

Medium Firm -4.651* -4.566* -0.909 -0.0790* 

 (0.392) (0.405) (0.687) (0.0130) 

Foreign Owned Firm 0.0925 0.0976 0.920 -0.0581 

 (1.124) (1.170) (1.120) (0.0418) 

Registered Business -4.523* -4.531* -1.964 0.0110 

 (1.228) (1.229) (1.189) (0.0103) 

Employee Count at Start of Business>7 6.240* 6.243*  0.0957* 

 (0.556) (0.576)  (0.00720) 

Ln(Sales in the Last FY) -0.0807 -0.0839 0.0138 -0.000736 

 (0.107) (0.110) (0.229) (0.000869) 

Ln(Labor Costs in the Last FY) -0.00584 -0.00491 -0.109 -0.000947 

 (0.124) (0.124) (0.219) (0.000775) 

Sought Gov't Contract in Last FY 0.741 0.717 1.373+ -0.00285 

 (0.734) (0.747) (0.777) (0.00405) 

Purchased Fixed Assets in Last FY 3.583* 3.522* 1.815** 0.00665*** 

 (0.797) (0.834) (0.527) (0.00279) 

Access to Credit -0.493 -0.500 -0.354 -0.00818 

 (0.953) (0.979) (0.524) (0.00850) 

Avg. No. of Power Outtages per Month 0.00271 0.00253 -0.0182+ 2.03e-05 

 (0.00780) (0.00806) (0.0101) (3.26e-05) 

Competes with Informal Firms -1.486*** -1.507*** 0.0866 -0.00657 

 (0.694) (0.694) (0.495) (0.00484) 

Firm Owns more than 50% of the Business' 

Land 

-0.00590 -0.00596 -0.0111+ -2.98e-05 

(0.00364) (0.00354) (0.00594) (3.46e-05) 

Experienced Crime in the Last FY -2.273** -2.395** -2.910* -0.0105 

 (0.696) (0.696) (0.728) (0.00708) 

Firm's Senior Management spends more than 

50% of time on Gov't Regs 

0.0459*** 0.0451*** 0.0278** 0.000158+ 

(0.0173) (0.0183) (0.00961) (8.20e-05) 

     

Paid a Bribe in the Last FY -0.117 -0.0549 0.749 -0.000253 



51 

 

  (1) (2) (3) (4) 

Job Growth FE RT 1 RT 2 RT 3 

 (0.573) (0.607) (0.937) (0.00426) 

More than 50% of the Firm’s Working Capital 

is Financed by Credit 

0.00528 0.00489 0.0202+ 0.000173 

(0.0118) (0.0117) (0.0104) (0.000110) 

Firm has an Overdraft Facility 0.411 0.522 0.370 -0.00145 

 (0.609) (0.616) (0.962) (0.00237) 

Under-educated Workforce 1.093*** 1.027+ -1.217 0.0111*** 

 (0.538) (0.570) (0.793) (0.00484) 

Constant 24.85* 21.10* 8.810*** 0.172* 

 (3.654) (3.656) (3.324) (0.0217) 

     

Observations 32,468 30,793 11,826 29,541 

R-squared 0.100 0.100 0.112 0.200 

Country FE YES YES YES YES 

Year FE YES YES YES YES 

Robust standard errors in parentheses and all estimates are weight using sample weights 

* p<0.001, ** p<0.01, *** p<0.05, + p<0.10 
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