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Breaking the Glass Ceiling: 

Empowering Female Entrepreneurs through Female Mentors 

 

Among the millions of entrepreneurs in developing economies, few are able to earn a decent 

livelihood. To help these entrepreneurs succeed, governmental and nongovernmental 

organizations invest billions of dollars every year providing training programs. Many of these 

programs involve providing entrepreneurs with mentors. Unfortunately, the effects of these 

programs are often muted, or even null, for women-owned firms. Against this backdrop, we 

tested whether gender-matching, where female entrepreneurs are randomly paired with a female 

mentor, could help address the gender gap. Findings from a randomized controlled field 

experiment with 930 Ugandan entrepreneurs show that although mentor gender has little impact 

on male entrepreneurs, it has a powerful impact on female entrepreneurs. Firm sales and profits 

of female entrepreneurs guided by a female mentor increased by, on average, 34% and 29% 

compared to the control group, and these estimates are even larger for female entrepreneurs with 

high aspirations. In contrast, female entrepreneurs guided by a male mentor did not significantly 

improve performance compared to the control group. We provide suggestive mechanism 

evidence that female mentor-mentee arrangements are characterized by more relational 

exchanges. 

 

Keywords: female entrepreneurs, gender gap, glass ceiling, mentorship gender-matching, 

randomized controlled field experiment, small firm growth, developing economies 
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1. INTRODUCTION 

Despite growing calls to improve business opportunities and outcomes for women in 

developing economies (e.g., De Mel, McKenzie, Woodruff 2014), the handful of policies 

introduced to remove gender-based advancement barriers have fallen short (e.g., Bertrand, Black, 

Jensen, and Lleras-Muney 2019). Worse, there has been little attention devoted to addressing 

‘glass ceilings’1 that exist beyond the boardrooms and management hierarchies of Western 

corporations. Nowhere are such barriers more egregious than in developing economies where 

over half of all workers are self-employed as owner-entrepreneurs of small firms2 – most of 

which fail to survive, let alone thrive (e.g., Anderson, Chandy, and Zia 2018; McKenzie and 

Paffhausen 2017). And for the female professionals in these economies, a persistent gender gap 

means business success and advancement are even more fleeting (e.g., World Bank 2017). 

In an effort to help address this concerning trend, governmental and nongovernmental 

organizations invest billions of dollars (e.g., Campos et al. 2017) every year providing training 

programs to improve business outcomes in developing economies. Unfortunately, the results of 

this policy tool have been mixed (e.g., Berge, Bjorvatn, and Tungodden 2015, Campos et al. 

2017, McKenzie 2020), and female entrepreneurs in particular tend to benefit significantly less 

from these training programs compared to their male counterparts (e.g., Bergeet al. 2015, De Mel 

et al. 2014, McKenzie 2020).  This raises several important questions, including if other policy 

tools exist that can help overcome the ‘glass ceiling’ and facilitate more inclusive growth? We 

address this question by examining whether mentorship gender-matching (i.e., female mentors 

                                                           
1 We construe the term ‘glass ceiling’ broadly to represent all barriers faced by women in a business context, including 

during the process of building their businesses. 
2 We consulted the following World Bank website to determine the number of self-employed workers in developing 

countries: https://data.worldbank.org/indicator/SL.EMP.SELF.ZS 

 

https://data.worldbank.org/indicator/SL.EMP.SELF.ZS
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with female mentees) is an effective tool to tackle advancement barriers for female business 

professionals in developing economies. 

2. MENTORSHIP GENDER-MATCHING 

Be it an engineer, manager or entrepreneur, receiving guidance and advice from another 

professional – often someone more senior and experienced – is a common form of support 

offered across companies and business contexts. Yet, there is no causal evidence on ways to 

structure these mentorship arrangements, including whether matching mentor-mentee gender 

matters. On the one hand, a descriptive study in entrepreneurship suggests female professionals 

may be better off having male mentors because they increase access to more profitable, 

traditionally male-dominated sectors (World Bank 2022). On the other hand, research in 

education implies the opposite. For instance, evidence shows female students perform better in 

quantitative courses when they have a female professor (e.g., Carrell, Page, and West 2010; 

Krishna and Orhun 2022). At the same time, however, Carrell et al. (2010) report that professor 

gender has a limited effect (at best) on students’ outcomes in humanities courses. Thus, the 

direction of the mentorship gender-matching effect in business is ambiguous, and whether 

mentorship gender-matching helps improve business success and advancement for women 

remains an open empirical question. 

We therefore conducted a field experiment with hundreds of entrepreneurs in which we 

randomly matched female (or male) mentors with female (or male) entrepreneurs. The results 

indicate that female entrepreneurs performed significantly better when guided by a female 

mentor (as opposed to a male mentor). 

3. STUDY DESIGN 

We implemented our study in a research context ideal for identifying the effects of 

mentorship gender-matching: A developing economy in which ex ante exposure to business 
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mentorship is low, and where entrepreneurial ventures are often perceived as male-dominated. 

Our sample consists of 930 Ugandan entrepreneurs who were operating from a physical building 

and ready to receive a business support program. Section 1 of the online appendix details the 

recruitment process. We conducted one-on-one interviews with these entrepreneurs between July 

and August 2015 and also conducted a business audit and baseline survey that year. Roughly 

40% of the entrepreneurs were female and 54% of them were married. The typical entrepreneur 

was 31 years old, had 2.3 children, and had completed high school or higher education. At 

baseline, the entrepreneurs’ firms, on average, had been in operation for about 4 years, were 

open 6.5 days per week, and employed 1.7 paid staff. Moreover, the average firm had 

approximately 4.4 million UGX (Ugandan Shillings) in monthly sales and 673 thousand UGX in 

monthly profits.3  

The 930 entrepreneurs were randomly assigned to either a Control group (n = 400; 40.3% 

female) or a Treatment group (n = 530; 39.2% female). Next, the 530 treated entrepreneurs were 

randomly matched with a unique mentor (38.2% female). This resulted in 35.8% of female 

entrepreneurs (in the treatment group) exogenously matched with a female mentor. We used a 

computer for the randomization process, so any differences across the groups are due to chance. 

Tables S1 and S2 in the online appendix show that the experimental groups are reasonably 

balanced on entrepreneur, business and industry observables. We include these observables in 

our models, however, to improve estimate precision and account for any chance imbalances.  

                                                           
3 Anderson et al. (2021) and Anderson, Chintagunta and Vilcassim (2023) leverage data from the same project to 

study two other important, yet very different, research questions. Anderson, Chintagunta, and Vilcassim (2023) 

investigate the general effects of international coaching via virtual collaboration technology, while Anderson et al. 

(2021) examine the more specific effects of marketers in helping small firms grow. Critically, these studies ignore the 

impact of gender (both of the entrepreneur and the mentor) on business performance and entrepreneurial advancement. 

Moreover, neither of these studies investigates whether female entrepreneurs perform better when guided by a female 

(as opposed to a male) mentor, which is our key research question here. These other studies also fail to provide any 

evidence on relational exchange as a novel mechanism explanation. 
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  We partnered with a non-governmental organization (Grow Movement) that recruited and 

approved the 530 mentors who participated in the study. Our partner did not look for mentors 

with a specific background, but ultimately approved those with substantial business expertise – 

on average, the mentors had over 14 years of professional work experience. Also, the mentors 

were volunteers and based in more than 60 countries (most were ‘advanced economies’). 

Overall, from the viewpoint of our study entrepreneurs, the mentors tended to be highly 

experienced business professionals in aspirational positions. Table S3 in the online appendix 

provides details about the mentors’ backgrounds, as well as additional balance checks. 

The study’s intervention phase started in August 2015. The mentoring was carried out 

virtually via Skype video conferencing or using other virtual productivity tools (e.g., WhatsApp, 

Google docs, mobile calls). Collaborations lasted for, on average, two to six months, and 

mentors interacted with the entrepreneurs on a regular basis, sometimes multiple times per week. 

Grow Movement hired and made available in-country staff who facilitated and ensured 

introductions and regular meetings (but who otherwise did not intervene). Besides the 

requirement to meet regularly and help entrepreneurs grow their business, the mentors had the 

discretion to guide the project and interactions as they saw fit. Section 2 of the online appendix 

provides additional information on the intervention and mentor-mentee interactions. 

We conducted a follow-up business audit and endline survey in May 2017, almost two 

years after the intervention started. This time gap should allow enough time for potential 

performance gains to manifest. Independent auditors, supervised by a research manager from 

Innovations for Poverty Action (IPA), collected the follow-up data at each entrepreneur’s 

business location. The survey questions closely mirrored those in the baseline survey, and the 

auditors collected the same financial data as in the baseline survey. Attrition rates were fairly 

low, and we were able to reach 79% of the 930 included entrepreneurs at endline. Table S4 of the 
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online appendix shows that attrition did not differ between the control group and the focal 

treatment groups (i.e., female entrepreneurs), and Figure S6 of the online appendix shows the 

makeup of our final sample (n = 605) used in the analysis. Finally, Section 3 of the online 

appendix presents in detail how the key outcome measures were collected and also describes our 

estimation methodology. 

4. MAIN EFFECTS: BREAKING THE GLASS CEILING 

We examined if female entrepreneurs benefit more from female mentors (versus male 

mentors) using standard metrics of business success and advancement in the context of small 

firms in developing economies (e.g., McKenzie 2020): firm sales, firm profits, as well as two 

aggregated indices of these two measures (i.e., Monthly Sales and Profits Index 1 and 2; see 

Section 3 in the online appendix for details). We tested this by estimating the intention-to-treat 

effects of a female entrepreneur being randomly assigned to either a female mentor (Treatment 

1) or a male mentor (Treatment 2). Table 1 presents the results.  

[Insert Table 1 about here] 

The impact of the mentoring intervention was not significant for sales, profits, or the 

aggregated indices of these measures when female entrepreneurs were matched with male 

mentors (see Treatment 2 in Table 1). In contrast, the mentoring intervention had a statistically 

significant and positive impact on these measures when female entrepreneurs were matched with 

female mentors (see Treatment 1 in Table 1). For example, compared to the control group, the 

monthly sales of female-led firms increased by 1,579,906 UGX (~$432 USD) or 33.9% when 

mentored by female professionals. These female entrepreneurs also improved their monthly 

profits by 249,861 UGX (~$68 USD) or 29.4% relative to the control group.  

Moreover, mentorship gender-matching resulted in a 0.19 to 0.21 standard deviation 

increase on the aggregated performance indices for female-led firms. These effects were not only 
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significant relative to the control group, but also when compared against the treatment group in 

which female entrepreneurs were matched with male mentors. Furthermore, as a discriminant 

validity test, we find that mentor gender had no significant impact on male entrepreneurs (see 

test of equality between treatments that included male entrepreneurs in Table 1).  

Section 4 of the online appendix provides model-free evidence and several additional 

robustness checks pertaining to the main effect. For example, one potential explanation for the 

observed effect is that females are simply better mentors. However, as we show in Table S5 of 

the online appendix, female mentors did not generally outperform the male mentors, ruling out 

this potential explanation.  

In summary, mentorship gender-matching improves business success and advancement 

for women (but not men). It appears to be an effective policy tool for breaking ‘glass ceilings’ 

that many female entrepreneurs face in developing economies.  

5. MECHANISM EVIDENCE: RELATIONAL EXCHANGE 

So why is it that female entrepreneurs benefit more from female mentors (than male 

mentors)? Although there is only colloquial evidence, having an aspirational role model is 

sometimes cited as a potentially important factor affecting mentoring outcomes (Card, 

Domnisoru, Sanders, Taylor, and Udalova 2022). Other factors might include gender differences 

in: communication styles (e.g., amount of feedback offered); engagement approaches (e.g., 

extent to which interactions are social); and tone of advice (e.g., degree of positive reinforcement 

and encouragement). In other words, female mentor-female mentee arrangements may be 

characterized by more relational exchanges (than male mentor-female mentee ones) which, in 

turn, may influence the effectiveness of the business advice.  
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5.1. Mentor-Entrepreneur Interactions 

To shed at least some light on this potential explanation, we analyzed written meeting 

summaries provided by the mentors (all mentors were encouraged to provide such summaries 

after each meeting; see Section 5 of the online appendix for details). The words people use 

reflect who they are and the social relationships they are in. And, people use language to 

translate their internal thoughts and emotions (Tausczik and Pennebaker, 2010). Thus, we 

analyzed the meeting summaries using Linguistic Inquiry and Word Count (LIWC) to detect 

emotionality, social relationships, and, more generally, individual differences in the mentors’ 

descriptions of their interactions with entrepreneurs.  

Our results revealed that, compared to male mentors, female mentors used significantly 

more (i) personal pronouns (e.g., her, us, she; 47% difference; t = 3.26, p < .01) as well as more 

words indicative of (ii) social processes (e.g., talk, us, contact; 25% difference; t = 2.63, p <.05), 

(iii) affiliation (e.g., ally, friend, social; 31% difference; t = 1.79, p <.10), (iv) perceptual 

processes (e.g., look, heard, feel; 52% difference; t = 2.33, p <.05), and (v) assent (e.g., agree, 

OK, yes; 360% difference4; t = 2.14, p <.05) when they were matched with a female 

entrepreneur (Table S8 in the online appendix includes more details about these contrasts). In 

addition, a summary measure based on the combined word usage across these five categories 

shows that female mentors used 33.7% more ‘relational’ words overall (versus male mentors) 

when describing their interactions with female entrepreneurs (see Figure 1).  

[Insert Figure 1 about here] 

Although speculative, these findings suggest that (compared to male mentors) female 

mentors may have formed closer bonds with the female entrepreneurs, developed a better 

                                                           
4 Words capturing the “assent” category were used very sparsely by both genders, which therefore amplifies this 

contrast. 
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understanding of the situations the female entrepreneurs faced, and been more supportive and 

encouraging of the female entrepreneurs’ ideas. In other words, relational exchanges between the 

mentors and mentees were potentially better, resulting in higher quality mentoring interactions 

overall. Importantly, this may have improved the effectiveness of the business advice and its 

application, including enabling female entrepreneurs to enhance their relationships with 

customers and, ultimately, increase firm performance. We explore this additional mechanism 

link next. 

5.2. Entrepreneur-Customer Relationships  

Following the reasoning outlined above, we next analyzed if, depending on mentor 

gender, female entrepreneurs improved their customer relationships. To that end, we collected 

data on several customer relationship measures before and after the intervention: (1) the 

entrepreneurs’ customer closeness practices (i.e., building rapport and closer relationships; 

contacting a customer post-purchase; understanding customer needs); (2) the number of 

customer transactions the entrepreneurs had per month; and (3) whether or not the entrepreneurs’ 

customers purchase more than one item when they interacted with them (see Section 6 of the 

online appendix for details). To address noisy measurement issues and limit multiple hypothesis 

testing, we also constructed a customer relationship index by averaging the standardized values 

of the three customer relationship measures outlined above. We then re-estimated the intention-

to-treat effects of a female entrepreneur being randomly assigned to either a female mentor 

(Treatment 1) or a male mentor (Treatment 2) but used the customer relationship measures as the 

dependent variable. Table 2 presents the results 

[Insert Table 2 about here] 

Compared to the control group, female entrepreneurs who were matched with female 

mentors seemed to have significantly improved their relationships with customers. None of the 
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other treatment conditions are positive and significant. These findings indicate female 

entrepreneurs started to develop better relationships with their customers after they were matched 

with a female mentor. 

Extant literature suggests that better relationships between a firm and their customers 

should increase firm sales and profitability (e.g., Gupta and Zeithaml 2006; Kumar et al. 2008). 

Thus, in a next step, we examined the empirical link between the customer relationship index 

and firm performance. The general pattern of results indicates a positive and significant 

correlation between the customer relationship index and firm performance (see Table 3).  

[Insert Table 3 about here] 

We also tested whether the customer relationship index mediates Treatment 1’s effect 

(Female Mentors matched with Female Entrepreneurs) on firm performance using Hayes’s 

(2018) PROCESS Model 4. The results indicate a clear “yes”. For example, the indirect effect of 

Treatment 1 on the Monthly Sales and Profits Index 2 – through the customer relationship index 

– is positive and significant (i.e., a x b = .04; 95% confidence interval based on 10,000 bootstrap 

samples = [.01, .08]).5 Of note is that the direct effect of Treatment 1 on firm performance is only 

marginally significant (p < .1) when controlling for the customer relationship index.6 

6. HETEROGENEOUS EFFECTS: ASPIRATION DRIVES ADVANCEMENT 

Mentorship arrangements are believed to be more effective when the mentee aspires to 

reach the higher position or status of the mentor (Card et al. 2022), suggesting the effects 

                                                           
5 The indirect effect is positive and significant for all six firm performance measures used in this study. 
6 We conducted several additional analyses to test alternative mechanism explanations. In particular, there is some 

descriptive work in developing economy contexts which suggests that having a mentor can provide entrepreneurs 

with access to finance and/or new networks (World Bank 2022). We estimated similar regressions as outlined in the 

section here, but replaced the customer relationship index with variables that served as proxies for the alternative 

mechanism explanations (e.g., changes in an entrepreneur’s access to loans). None of the focal variables were 

significant in these models. This is not to say that access to finance or networks are not important channels for 

entrepreneurs in developing economies. However, for our intervention and context, these alternative mechanism 

explanations were not supported by the evidence. 
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demonstrated above may vary based on an entrepreneur’s level of aspiration. Yet, one may also 

conjecture that aspirational female entrepreneurs are less impacted by the gender of the mentor 

as they would have the motivation to succeed either way. That said, Carrell et al. (2010) report 

that higher achieving female students (i.e., those with top SAT math scores in high school) 

benefitted the most from having a female (as opposed to a male) college professor in quantitative 

courses. Thus, it may be that female entrepreneurs with higher (vs. lower) aspirations also 

benefit significantly more from having a female mentor. We consider this aspect next.  

As part of the baseline survey, the field auditors assessed all entrepreneurs in terms of 

their: (1) aspiration to achieve a high level of success; (2) understanding of business; and (3) 

seriousness to succeed in business (see Section 7 of the online appendix). We first created an 

aspiration composite for each entrepreneur by averaging their scores on these three individual 

measures. We then examined the interaction effect between aspiration levels and mentorship 

gender-matching on firm performance. Table 4 reports these results. 

[Insert Table 4 about here]  

As can be seen in Table 4, there is a consistently positive interaction effect between 

Treatment 1 (female mentors matched with female entrepreneurs) and the aspiration composite. 

Most importantly, the interaction effect is positive and significant in models (5) and (6), that is, 

when examining impacts on the two sales and profits indices. Using the latter of these two 

indices (i.e., Monthly Sales and Profits Index 2), Figure 2 illustrates the interaction effect for 

female entrepreneurs at different levels of aspiration.  

[Insert Figure 2 about here] 

As Figure 2 shows, female entrepreneurs with (ex ante) higher aspiration levels 

benefitted significantly more from female mentors in terms of increasing their firms’ 

performance. Overall, this pattern of results suggests that aspirational female entrepreneurs may 
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be better targets for training programs aimed at stimulating business growth when such programs 

are delivered by female instructors or led by female mentors. 

7. CONCLUSION 

Governmental and nongovernmental organizations invest billions in business training 

programs to fight poverty in developing economies (e.g., Campos et al. 2017). Unfortunately, 

female entrepreneurs have been found to benefit less – or not at all – from these programs. Our 

study provides causal evidence in support of a potential new policy tool that can help overcome  

the pervasive barriers to business success and advancement faced by female entrepreneurs in 

developing economies. Indeed, mentorship gender-matching represents a novel solution that can 

complement other corporate policies (e.g., board quotas; Bertrand et al. 2019) in an effort to 

shatter ‘glass ceilings’ across a range of contexts and countries. We hope designers of future 

training programs in developing economies consider our findings and, where possible, match 

female business professionals with female mentors. Doing so, we dare to predict, will result in 

more equitable and inclusive business growth.
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Table 1  

Impact of Mentorship Gender-Matching on Entrepreneurs’ Firm Performance 

 
Notes: Table 1 summarizes analysis for the main effects (versus the control group) of mentorship gender-matching on the performance of female- and male-led 

firms (from baseline to endline). Values listed in levels represent Ugandan Shillings (in thousands) with the following conversion rate: 3,656 UGX = 1.00 USD 

(as per www.xe.com on 31st October 2017). Robust standard errors are in parentheses. Statistically significant p-values are highlighted by: * (10% significance 

level); ** (5% significance level). 
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Table 2 

Impact of Mentorship Gender-Matching on Entrepreneurs’ Customer Relationships 

 
Notes: Table 2 summarizes analysis for the main effects (versus the control group) of mentorship gender-matching on the customer relationships of female- and 

male-led firms (from baseline to endline). Robust standard errors are in parentheses. Statistically significant p-values are highlighted by: * (10% significance 

level); ** (5% significance level). 
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Table 3 

Correlation between Entrepreneurs’ Customer Relationships and Firm Performance 

 
Notes: Table 3 summarizes analysis pertaining to the correlation between the customer relationship index and performance of female- and male-led firms (from 

baseline to endline). Values listed in levels represent Ugandan Shillings (in thousands) with the following conversion rate: 3,656 UGX = 1.00 USD (as per 

www.xe.com on 31st October 2017). Robust standard errors are in parentheses. Statistically significant p-values are highlighted by: * (10% significance level); 

** (5% significance level). 
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Table 4 

Moderating Effect of Female Entrepreneurs’ Aspiration 

 
Notes: Table 4 summarizes analysis for the main and interaction effects (based on the entrepreneur’s aspiration) of mentorship gender-matching on the 

performance of female- and male-led firms (from baseline to endline). Values listed in levels represent Ugandan Shillings (in thousands) with the following 

conversion rate: 3,656 UGX = 1.00 USD (as per www.xe.com on 31st October 2017). Robust standard errors are in parentheses. Statistically significant p-values 

are highlighted by: * (10% significance level); ** (5% significance level).  
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Figure 1  

Relational Exchanges during Mentoring Interactions 

 

 
 
Notes: Figure 1 shows the percentage of total words used by female (grey bar) and male (black bar) mentors in their 

written meeting summaries that fall into one of the following five categories: social processes, personal pronouns, 

affiliation, perceptual processes, and assent. Error bars = ±1 SE. 
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Figure 2 

Aspirational Female Entrepreneurs Benefit More from Female Mentors 
 

 
 

 

Notes: Figure 2 shows the interaction effect between a female entrepreneurs’ aspiration (ranging from low to high) 

and whether her mentor is female (solid line) or male (striped line). Considering firm performance (i.e., Monthly 

Sales and Profits Index 2; captured on the y-axes), female entrepreneurs with higher aspiration levels (ex ante) 

benefitted significantly more from female (than male) mentors. The shaded area (30th percentile and above) indicates 

aspiration levels at which female entrepreneurs with female mentors performed significantly better than female 

entrepreneurs with male mentors. Results are very similar when considering the Monthly Sales and Profits Index 1 

in the analysis. 
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Section 1: Sample Selection Process 

We hired 15 research assistants to help us recruit the entrepreneurs for the study. Between 

January and March 2015, these research assistants went door-to-door and approached close to 

20,000 entrepreneurs located in the greater Kampala, Uganda area. Every entrepreneur (of the 

20,000) who was interested in participating in the business support intervention and who could 

speak conversational English and operated their firm out of a physical structure was asked to 

complete a recruitment survey which included questions on the following entrepreneur and 

business characteristics: 

• Start-up Capital 

• Business Location (permanent structure etc.) 

• Has Paid Employee 

• Keeps Financial Records 

• Separates Finances 

• Regularly Engages in New Activities 

• External Focus 

• Education 

• Business Training 

• Corporate Experience 

• Surveyor Evaluation of Entrepreneur 

 

Of the ~20,000 entrepreneurs approached, 4,043 completed the recruitment survey. The research 

assistants also used and distributed the flyer shown in Figure S1 among entrepreneurs.  

We created a growth potential index for each entrepreneur based on the responses the 

entrepreneurs provided as part of the recruitment survey. We then invited the top 1,500 

entrepreneurs to advance in the process based on their respective growth potential index. Our 

partner’s (Grow Movement) program requirement was to work with operational firms that were 

committed and ready to receive a business support intervention, and this screening step was 

consistent with this program requirement. These kinds of screenings are common in government 

and NGO programs given the scarcity of the resources they allocate to stimulate growth (e.g., 

Anderson, Chandy, Zia 2018). We also note that while this screening step influences the 

population of entrepreneurs to which our results generalize, it does not influence our causal 

effects. 

Between May and June of 2015, the research assistants visited the 1,500 entrepreneurs who 

advanced and invited them to complete the baseline survey (also referred to as the “Get to know 

your business” survey). The research assistants used a touchscreen tablet and captured all of the 

baseline survey information electronically which, in turn, was automatically stored on a server. 

Figure S2 shows a picture of one of the research assistants meeting with an entrepreneur to 

gather the information for the baseline survey.  
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FIGURE S1 

Flyer used as part of the Recruitment Process 

 

 

Each baseline survey took approximately 90-minutes to complete, and, of the 1,500 

entrepreneurs who were invited to complete the baseline survey, 1,254 entrepreneurs did so. 

Compared to the initial recruitment survey, the baseline survey included more detailed business 

background questions as well as detailed financial questions (e.g., detailed monthly profit and 

sales figures), product-related questions (e.g., what products do you make; at what prices do you 

sell them; what does it cost you to make the products).  
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FIGURE S2 

Research Assistant Gathering Information for Baseline Survey 

 

 

Finally, Grow Movement (our partner) invited the 1,254 entrepreneurs to an interview. These 

interviews also took place between May and June 2015. As part of the interview, the 

entrepreneurs received additional details about the business support intervention. Moreover, 

Grow Movement used the interview as an additional screening. Ultimately, Grow Movement 

approved 930 (of the 1,254) entrepreneurs. These 930 entrepreneurs formed our sample. Figure 

S3 summarizes our recruitment steps. 

 

FIGURE S3 

Summary of Recruitment Steps 
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The 930 entrepreneurs were then randomly assigned to either a Control group (n = 400) or a 

Treatment group (n = 530), and each treated entrepreneur was randomly matched with a unique 

mentor. 39.2% of the treated entrepreneurs were female and 38.2% of the mentors were female. 

Figure S4 shows the four treatment group sizes (the two focal treatment groups are highlighted in 

red). Although not shown in Figure S4, there was also a 5th treatment group included in the 

analysis capturing the mentor-entrepreneur dyads for which either mentor or entrepreneur gender 

was unknown (n = 9). 

 

FIGURE S4 

Treatment Groups 

 

 

Note: Although not shown in Figure S4, there was also a 5th treatment group included in the analysis capturing the 

mentor-entrepreneur dyads for which either mentor or entrepreneur gender was unknown (n = 9). 
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Balance Table 

Tables S1 and S2 show the balance of entrepreneur, business, and industry observables among the control and the four treatment 

groups. Table S1 shows the balance table for all firms responding to the baseline survey (n = 930), and Table S2 shows the balance 

table for all firms responding to the endline survey and those firms that survived (n = 608). The tables, and especially Table S2 which 

is based on our final dataset, indicate that the groups are reasonably balanced. We note that we also include these observables in our 

models to improve estimate precision and account for any group imbalances.  

Table S1 

Balance Table – All Firms Responding to Baseline Survey 
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Table S1 (continued) 

Balance Table – All Firms Responding to Baseline Survey 
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Table S2 

Balance Table – All Firms Responding to Endline Survey & Survivors 
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Table S2 (continued) 

Balance Table – All Firms Responding to Endline Survey & Survivors 
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Table S3 

Mentor Background Characteristics by Treatment Group 

 
Notes: Table S3 shows that there are no statistically significant differences in mentor background characteristics considering the two treatment groups 

that had a female (i.e., treatment 1 and treatment 4) mentor. This offers some evidence that the female mentors who coached the female entrepreneurs 

were not different (e.g., better qualified) than the female mentors who coached the male entrepreneurs, i.e., that random assignment of female mentors 

into the treatment groups worked. 
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Section 2: Additional Information Pertaining to the Intervention 

 

The intervention was done remotely using online productivity tools such as Skype video 

conferencing and WhatsApp. Our partner, Grow Movement, made in-country managers available 

to facilitate the intervention. During the first two weeks of the intervention, the in-country 

managers organized introductory Skype calls between the entrepreneur and the respective 

mentor. During these calls, the mentor learned about the problems the entrepreneur was facing, 

the goods and/or services the entrepreneur was selling, the entrepreneur’s financials etc. Some 

entrepreneurs did not have internet access at their businesses and/or devices to access the 

internet. In those cases, the entrepreneurs either came to an internet café where one of the 

intervention managers provided them with internet access or, alternatively, an intervention 

manager traveled to the entrepreneurs’ business and provided them with internet access there. 

The intervention managers were each given a mobile computer device as well as a data plan for 

that purpose. Besides organizing the introductory call and ensuring that the intervention 

continued on schedule, the intervention managers did not get involved with the intervention.  

 

The mentors were told to meet with the entrepreneurs on a regular basis (about once a week) and 

to help the entrepreneurs grow their business. Other than that, the mentors had the discretion to 

guide the entrepreneur as they saw fit. Thus, the mentors were not given a playbook that they 

were asked to follow. On average, each entrepreneur-mentor dyad worked together for about two 

to six months (88% of the treated entrepreneurs met with their mentor for at least two weeks). 

Figure S6 shows pictures of entrepreneurs meeting virtually (via Skype) with their respective 

mentor. Each mentor was assigned to only one entrepreneur, and vice versa. 

 

Figure S5 

Examples of Virtual Entrepreneur – Mentor Meetings  
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Table S4 

Attrition and Survival Checks 

 

 
 
Notes: This table summarizes analysis for attrition and survival at the follow-up survey round. Column (1) presents 

attrition results for firms responding to the Endline Survey round. The dependent variable in the regression is a 

binary indicator coded: '0' if the firm responded to the survey (data obtained or non-operational status confirmed); 

and '1' for attriter if the firm did not respond (no data obtained and could not reach in any way to confirm operating 

status). Column (2) presents survival results for firms that failed (not operational) as at the Endline Survey round. 

The dependent variable in the regression is a binary indicator coded: '0' if the firm was operational (at the time a 

survey round was conducted); and '1' if the firm had failed (non-operational with zero monthly sales or profits). The 

indicated regressions include: ten controls for entrepreneur characteristics at baseline (gender; age; ethnicity; marital 

status; children; education level; business program; prior salaried job; previous ownership experience; commitment); 

fifteen controls for business characteristics at baseline (founder; operating years; start-up capital; formal loans; 

separation of business-personal affairs; days open per week; sales frequency; business premises; location; 

registration; size; business practices; product competition; B2B customers; markets outside neighborhood) as well as 

controls for baseline values of the firm growth measures (sales; profits; assets; employees); ten industry fixed effects 

(the full set of two digit SIC codes), and a dummy variable for the condition where mentor gender is unknown. 

Robust standard errors are in parentheses. Statistically significant p-values are highlighted by: * (10% significance 

level); ** (5% significance level); *** (1% significance level). 
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Figure S6 

Final Sample for Analysis 
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Section 3: Key Financial Outcome Measures and Estimation Methodology Used 

 

Financial Outcome Measures 

 

Our study’s goal is to learn whether female entrepreneurs perform better when guided by a 

female as opposed to a male mentor. Consistent with extant research (Campos et al. 2017), firm 

growth is our main outcome of interest, and we define firm growth conceptually as an increase in 

an entrepreneurs’ firms’ sales and profits.  We use several sales- and profit-growth measures as 

well as two overall indices to operationalize firm growth, as described in the following. 

 

We use aided-recall and iterative anchored-adjusted measures to capture monthly sales and 

profits (Anderson, Lazicky, and Zia 2021). 

 

To create the aided-recall sales measure, an enumerator asked the entrepreneur to estimate all 

money collected (i.e., sales) by her/his business in the previous month. Furthermore, the 

enumerator also obtained sales estimates for weekly as well as daily windows and then converted 

those to monthly values for subsequent triangulation.  

 

To create the iterative anchored-adjusted sales measure, the enumerator first reviewed the 

previous three sales estimates with the entrepreneur (i.e., sales estimates based on monthly, 

weekly, and daily windows) and then used these sales estimates to come up with a fourth sales 

estimate. As part of this process, the enumerator also anchored on all other potentially available 

financial information (e.g., from books) to obtain the final (fourth) sales estimate.     

 

The aided-recall and iterative anchored-adjusted profit measures were created as follows: The 

enumerator first asked the entrepreneur to estimate the total amount of money left-over in the 

business the previous month after paying all expenses such as wages, rent etc. (i.e., aided-recall 

approach). Then, using an iterative anchored-adjusted approach, the enumerator reviewed cost 

estimates for twelve different cost categories with the entrepreneur before subtracting these costs 

from the final (i.e., fourth) sales estimated described in the previous paragraph. As part of this 

process, the enumerator asked the entrepreneur to review and confirm – and potentially 

iteratively adjust – the cost estimates provided on a summary page formatted similar to an 

income statement. Once the entrepreneur agreed with the cost estimates, the second profit 

estimate was calculated automatically.   

 

Using these measures, we created the following composite sales measures: 

1. A winsorized sales composite, which is the average of the aided-recall and anchored-

adjusted sales measures after winsorizing each at 1% (i.e., 1st and 99th percentiles). 

2. An inverse-hyperbolic-sine7 (IHS) transformed sales composite, which is the average of 

the aided-recall and anchored-adjusted sales measures after IHS-transforming each. 

                                                           
7 Inverse hyperbolic sine (IHS) transformation: IHSyi = log[(yi ) + ((yi)2 + 1)1/2].   
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In addition, we created the following composite profit measures: 

1. A winsorized profits composite, which is the average of the aided-recall and anchored-

adjusted profit measures after winsorizing each at 1% (i.e., 1st and 99th percentiles). 

2. An inverse-hyperbolic-sine (IHS) transformed profits composite, which is the average of 

the aided-recall and anchored-adjusted profits measures after IHS-transforming each. 

Moreover, we used the following eight measures for our first index, i.e., the Monthly Sales and 

Profits Index 1: 

1. Aided-recall sales winsorized at 1% (i.e., 1st and 99th percentiles). 

2. Anchored-adjusted sales winsorized at 1% (i.e., 1st and 99th percentiles). 

3. Aided-recall sales IHS-transformed 

4. Anchored-adjusted sales IHS-transformed 

5. Aided-recall profits winsorized at 1% (i.e., 1st and 99th percentiles). 

6. Anchored-adjusted profits winsorized at 1% (i.e., 1st and 99th percentiles). 

7. Aided-recall profits IHS-transformed 

8. Anchored-adjusted profits IHS-transformed 

We first standardized each of these eight measures using the control group as the base, and then 

took the average of these measures to create the Monthly Sales and Profits Index 1. 

 

Furthermore, we used the four composite measures described above (i.e., two for sales and two 

for profits) for our second index, i.e., the Monthly Sales and Profits Index 2: 

1. Winsorized sales composite, which is the average of the aided-recall and anchored-

adjusted sales measures after winsorizing each at 1% (i.e., 1st and 99th percentiles). 

2. IHS-transformed sales composite, which is the average of the aided-recall and anchored-

adjusted sales measures after IHS-transforming each. 

3. Winsorized profits composite, which is the average of the aided-recall and anchored-

adjusted profit measures after winsorizing each at 1% (i.e., 1st and 99th percentiles). 

4. IHS-transformed profits composite, which is the average of the aided-recall and 

anchored-adjusted profits measures after IHS-transforming each. 

As with the Monthly Sales and Profits Index 1, we again first standardized each of these four 

measures using the control group as the base, and then took the average of these measures to 

create the Monthly Sales and Profits Index 2. 

 

Estimation Methodology 

We estimate the effect of exposure to a mentor as the difference in average outcomes for the 

treatment and control firms at endline using the following intention-to-treat regression model: 
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Yi is the dependent variable and captures firm growth (i.e., our different financial outcomes 

measures described above).  

“Female-Female” is a dummy variable that equals one if a female mentor is assigned to a female 

entrepreneur and is otherwise zero. Accordingly, 𝛽1 is the treatment estimate of a female 

mentor’s impact on a female entrepreneur’s business outcome Yi. Thus, 𝛽1 captures the average 

difference in firm growth between the treatment firms (female entrepreneur coached by females) 

and control firms.  

“Male-Female” is a dummy variable that equals one when a male mentor is assigned to a female 

entrepreneur and otherwise zero, and 𝛽2 is the treatment estimate of a male mentor’s impact on a 

female entrepreneur’s business outcome Yi.  

“Male-Male” (“Female-Male”) is a dummy variable and equals one when a male (female) 

mentor is assigned to a male entrepreneur and otherwise zero, and 𝛽3 (𝛽4) is the treatment 

estimate of a male (female) mentor’s impact on a male entrepreneur’s business outcome Yi.   

“Unknown” is a dummy variable and equals one when the gender of the mentor or entrepreneur 

is unknown and otherwise zero.   

We include several control variables, captured by ∑ 𝛾𝑠𝑑𝑖.𝑠, to improve precision and, although 

we have randomization, account for any potential differences between groups on pre-treatment 

characteristics. Specifically, we include ten controls for entrepreneur characteristics at baseline 

(gender, age, ethnicity, marital status, children, education level, business program, prior salaried 

job, previous ownership experience, commitment); fifteen controls for business characteristics at 

baseline (founder, operating years, start-up capital, formal loans, separation of business-personal 

affairs, days open per week, sales frequency, business premises, location, registration, size, 

business practices, product competition, B2B customers, markets outside neighborhood) and 

three controls for baseline values of the alternative firm growth measure (sales or profits) as well 

as assets and employees at baseline; and ten industry fixed effects (the full set of two digit SIC 

codes). Finally, we also control for the baseline value of the dependent variable 𝛾𝑖,𝑏. We report 

robust standard errors and, as the dependent variable is continuous, estimate the model using 

ordinary least squares regression.
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Section 4: Results and Robustness Checks 

 

Model-free Evidence 

 

Figure S7 

Change in Monthly Sales and Profits Based on Raw Data 

 

Change in Monthly Sales 

 

Change in Monthly Profits 

 
 

 
Notes: The means presented in Figure S7 are based on raw data and show the change in monthly sales and profits from before the intervention (baseline survey) 

to after the intervention (endline survey). As the Figure shows, both sales and profits increased more for female entrepreneurs coached by females (Treatment 1; 

blue bar) than female entrepreneurs coached by men (Treatment 2; red bar).  
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Note 1: Monthly Profits is a composite [average of the aided-recall and
             anchored-adjusted estimates after winsorizing each 1% on both tails].
 
Note 2: The pre-to-post change in Monthly Profits represents the difference from
             baseline (on the composite measure) to endline (on the same measure).
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Table S5 

Comparing the Main Effect of Female and Male Mentors 

 

Notes: Table S5 shows the treatment effects when collapsing conditions based on mentor gender and then comparing the effects of female and male mentors. As 

the tests of equality show, there is no significant difference in the effects between female and male mentors, ruling out that female mentors are overall better 

compared to male mentors.  
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Robustness Checks 

Table S3 shows that there are no statistically significant differences in mentor background 

characteristics considering the two treatment groups that had a female mentor (i.e., comparing 

treatment 1 and treatment 4). This offers some evidence that the female mentors who coached the 

female entrepreneurs were not different from (e.g., better qualified) the female mentors who 

coached the male entrepreneurs. It also indicates that random assignment of female mentors into 

the two treatment groups worked. 
 

That said, as one might expect, Table S3 also indicates that female mentors differed on a number 

of background characteristics compared to the male mentors (i.e., comparing female mentors in 

treatments 1 & 4 with male mentors in treatments 2 & 3). In particular, female mentors tend to be 

more likely to have a marketing background, and less likely to have a consulting, finance, 

strategy, and engineering background compared to male mentors.  
 

Extant research (Anderson, Chintagunta, Germann, and Vilcassim 2021) reports that marketing 

mentors are especially effective as mentors in this intervention. Hence, one concern may be that 

it is simply the female mentors’ more prevalent marketing background that is driving the effect, 

and not the mentor-entrepreneur gender combination. That said, if it was the female mentors’ 

more prevalent marketing background that is driving the effect, then the entrepreneurs in 

treatment 4 (female mentors – male entrepreneurs) should have also benefitted from the 

intervention. Yet, as the results show (see Table 1 in the paper), the entrepreneurs in treatment 4 

did not do significantly better than the entrepreneurs in the control group considering any of the 

outcome measures. Hence, it is unlikely that it is the female mentors’ more prevalent marketing 

background that is driving the observed effect. 
 

Results including the inverse Mills ratio from 1st stage Probit model 
 

However, as a robustness check, we used the Heckman two-step estimation (Heckman 1979) to 

check and, if needed, correct for potential bias caused by female mentors with a certain 

background (e.g., marketing) self-selecting into treatment 1 (i.e., female mentor – female 

entrepreneur). In a first step, we estimated a probit model in which treatment 1 (yes, no) serves 

as the dependent variable (DV) and all control variables from our main model plus the mentor’s 

background (e.g., marketing) serve as the independent variables. Based on the probit model, we 

then constructed the inverse Mills ratio which we included in our main model as the self-

selection correction parameter. We repeated this analysis for all functional backgrounds (i.e., 

besides marketing, we also assessed if female mentors with a strategy etc. background self-

selected into treatment 1) and report the results in Table S6. For brevity, we only present the 

results for the two monthly sales and profits indices (our main performance outcome DVs). As 

can be seen in Table S6, the treatment 1 effect remains consistent across all models. Also, 

columns (1) and (2) in Table S6 show that the inverse Mills ratio from the probit regression 

where mentor background = marketing was included as an additional variable is not significant 

in either model, suggesting that there is no sample selection problem. Hence, it indeed appears 

unlikely that it is the female mentors’ more prevalent marketing background that is driving the 

observed effect.   
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Table S6 

Results including the inverse Mills ratio from 1st stage Probit model 

 

 

Notes: Table S6 summarizes analysis for the main effects of the focal treatment groups on the monthly sales & profits indices when including the 

inverse Mills ratio from a 1st stage Probit model. Robust standard errors are in parentheses. Statistically significant p-values are highlighted by: * (10% 

significance level); ** (5% significance level).  
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Results using Lasso to select control variables 

 

Table 1 in the main paper makes evident that we included quite a few control variables to 

improve precision of the focal variables. A potential concern may be that the model suffers from 

overfitting. To address this potential concern, we used Lasso to select the control variables. 

Table S7 shows the Lasso-based results for the two monthly sales and profits indices.  

 

As can be seen in Table S7, we obtain a very similar pattern of results as in our main analyses, in 

support of the robustness of our findings. Lasso selects 3 control variables, i.e., the baseline 

value of the respective dependent variable, a dummy variable capturing gender of the 

entrepreneur, and a dummy variable capturing firms that belong to standard industrial 

classification (SIC) 7.   

 

Table S7 

Results using Lasso for Control Variable Selection 

 

 
Notes: Table S7 summarizes analysis for the main effects of the four treatment groups on the monthly 

sales & profits indices when selecting the control variables using lasso. Robust standard errors are in 

parentheses. Statistically significant p-values are highlighted by: * (10% significance level); ** (5% 

significance level).  

 

 

Quantile treatment effects 

 

We also assessed if the treatment effect occurred across the distribution using quantile 

regression. As shown in Figure S8, female entrepreneurs coached by women earned higher 

profits than female entrepreneurs coached by men at every percentile. The p values for testing 

equality between the effects are shown below Figure S8; the difference between the two 

interventions is statistically significant at the 10% level or lower for five of the nine percentiles. 
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We find consistent results considering the other performance measures, i.e., female entrepreneurs 

coached by women consistently outperform female entrepreneurs coached by men. 

Figure S8 

Quantile Treatment Effects on Monthly Profits Across the Distribution 

 

 

 
 

 

Percentile 

 

10 20 30 40 50 60 70 80 90 

Test of Equality 

Treatment 1 vs. 

Treatment 2 

0.037 0.039 0.076 0.032 0.798 0.184 0.066 0.426 0.695 
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Section 5: Meeting Summaries 

 

All mentors were encouraged to provide summaries after each meeting in an online project 

management system provided by our partner, Grow Movement. Figure S9 shows a screenshot of 

the project management system along with examples of the entries provided by one mentor.  

 

Figure S9 

Screenshot of the Online Project Management System 

 

 
 

We analyzed the summaries provided by the mentors using Linguistic Inquiry and Word Count 

(LIWC; pronounced ‘luke’) to detect emotionality, social relationships, and, more generally, 

individual differences in the mentors’ writing (Pennebaker, Boyd, Jordan, Blackburn 2015). In a 

nutshell, LIWC calculates the degree to which words used in a text fall into different categories. 

The LIWC dictionary contains almost 6400 words, and each of these words is assigned to 

specific categories. For example, words such as ”look”, “heard”, and “feeling” are assigned to 

the “perceptual processes” category. When analyzing a text, LIWC first determines the total 

number of words used in the text and then calculates the percentage of words that fall into the 

specific categories measured by the software. 
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Using LIWC2015 (Pennebaker, Chung, Frazee, Lavergne, and Beaver 2014), we first calculated each mentors’ individual scores along 

several categories, including the categories capturing social processes (e.g., mate, talk, they; total words that belong to this category in 

LIWC: 436), perceptual processes (e.g., look, heard, feeling; total words that belong to this category in LIWC: 436), affiliation (e.g., 

ally, friend, social; total words that belong to this category in LIWC: 248), assent (e.g., agree, OK, yes; total words that belong to this 

category in LIWC: 36), and personal pronouns (e.g., her, us, she; ; total words that belong to this category in LIWC: 93).  

 

In a next step, we averaged the mentors’ respective scores within each of the four treatment groups and then compared the average 

scores among the treatment groups using t-tests. The results from these analyses are shown in Table S8. 

 

 

Table S8 

Content Analysis / LIWC Results 

 
Notes: Table S8 shows the average percentage of total words used in any given mentor report that fall into the respective category (personal pronouns, social 

processes, affiliation, perceptual processes, and assent). Standard errors are in parentheses.
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Section 6: Customer Relationship Measures 

 

The enumerators asked the entrepreneurs to respond to the following questions:  

 

Customer Closeness 

 

Yes (coded as 1) or no (coded as 0), do you implement sales tactics such as: 

 

(i) Understanding a customer’s needs and convincing them? 

(ii) Building rapport and closer relations when you interact? 

(iii) Contacting a customer after he bought your offering to ask if he was satisfied? 

 

 

Customer Transactions 

 

How many customer transactions did you have in the last month?  

 

(i) I did not sell anything (coded as 0) 

(ii) Between 1 and 10 (coded as 5) 

(iii) Between 11 and 20 (coded as 15) 

(iv) Between 21 and 30 (coded as 25) 

(v) Between 31 and 40 (coded as 35) 

(vi) Between 41 and 50 (coded as 45) 

(vii) Between 51 and 60 (coded as 55) 

(viii) Between 61 and 70 (coded as 65) 

(ix) Between 71 and 80 (coded as 75) 

(x) Between 81 and 90 (coded as 85) 

(xi) Between 91 and 100 (coded as 95) 

(xii) More than 100 (coded as 105) 

 

 

Customer Bundling 

 

When a customer comes in to buy a [product], how often do they buy something else with it?  

 

(i) Never (0 times in the last month (coded as 1) 

(ii) Sometimes (less than 50% of the time in the last month) (coded as 2) 

(iii) Often (more than 50% of the time in the last month) (coded as 3) 

(iv) Always (100% of the time in the last month) (coded as 4) 
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Section 7: Heterogenous Treatment Effects 

 

As part of the baseline survey, the enumerators evaluated all entrepreneurs on three dimensions 

using 4-point scales. The three dimensions and scale items were as follows: 

 

1.)  How would you describe the entrepreneur’s aspiration to achieve a high level of success? 

 

___ Excellent (4)            ___Good (3)            ___Not so Good (2)            ___Very Bad (1) 

 

2.)  How would you describe the entrepreneur’s understanding of business? 

 

___ Excellent (4)            ___Good (3)            ___Not so Good (2)            ___Very Bad (1) 

 

3.)  How serious is the entrepreneur to succeed in business? 

 

___ Excellent (4)            ___Good (3)            ___Not so Good (2)            ___Very Bad (1) 

 

 

We averaged the ratings of each entrepreneur on these three dimensions and thus formed the 

aspiration composite.  
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