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ABSTRACT 

 
Since the financial crisis and the subsequent tightening of development assistance, foreign direct 

investment, and philanthropic donations, Microfinance Institutions (MFIs) have increasingly 

begun to push for financial independence as a means for ensuring their sustainability. 

Maximizing the rate at which microfinance loans are repaid by borrowers is key to financial 

sustainability, reducing the cost of credit and dependence on subsidies. Many MFIs have 

undertaken gender-targeting policies geared toward women in order to increase their impact on 

poverty reduction. The relationship between gender targeting and subsequent repayment rates 

has major implications for MFIs as they transition to financial independence. This study analyzes 

the effect of gender on the financial sustainability of MFIs by empirically examining the 

relationship between the proportion of female borrowers and repayment rates. Using the 

Microfinance Information Exchange’s (MIX) global dataset covering 1,102 MFIs in 110 

countries, the results indicate that female clients are associated with lower portfolio-at-risks and 

write-off-ratios than their male counterparts. Furthermore, the results suggest there is a ‘tipping 

point’ (30% female borrowers) above which women begin to repay at greater rates than men. 

Thus, this paper finds that the twin MFI goals of financial sustainability and targeting of loans to 

women are not contradictory, in fact, they are mutually reinforcing. 
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INTRODUCTION 
 

As official development assistancea (ODA) continues to decrease, the sustainability of 

projects has become a key factor in all international development programs.b According to the 

International Finance Corporation (IFC), sustainable development can be defined as, “long-term 

business success contributing toward economic and social development, and to the overall 

stability of society.”c Sustainable development requires a shift from donor-funded subsidies to 

self-sufficient operating programs. Microfinanced is one program that is touted throughout 

development circles as having the potential to successfully navigate this transition. As a means to 

increase access to financial capital for the poor in the developing and developed world, 

microfinance refers to all financial products (microloans, microinsurance, microsavings, and 

micropensions) that have been geared towards the poor. Unlike many other antipoverty 

interventions, Microfinance Institutions (MFIs) can graduate from relying heavily on donor 

support to being completely financially independent. Yet, according to a recent UN study, only 

10 percent of micro-lending organizations are self-sufficient as a majority of institutions still rely 

on donations and subsidies.e  

To shift towards full sustainability, MFIs need to carefully determine the factors that 

increase their repayment rate, and therefore their liquidity and sustainability. One parallel 

solution is suggested by the extensive literature highlighting the role of women as drivers of 

                                                
a Official development assistance (ODA) refers to bilateral aid given from one country to another country, or from 
one country to a multilateral aid institution. 
b OECD, “Development: Aid to developing countries falls because of global recession,” (OECD, 04/04/2012). 
http://www.oecd.org/document/3/0,3746,en_21571361_44315115_50058883_1_1_1_1,00.html  
c International Finance Corporation, “Developing Value,” The Business Case for Sustainability in Emerging 
Markets. (IFC, 2011). 
d This paper discusses microcredit, or microloans, but it will use Microfinance Institutions as the unit of analysis. 
e Social Edge, A program of the Skoll Foundation, “Micro-Lending” http://www.socialedge.org/blogs/beyond-good-
intentions/archive/2009/05/25/micro-lending  
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economic development. Pitt and Khandker (1998) found that giving women access to financial 

capital had a greater impact on poverty reduction than male borrowing. Thus, by lending to 

women, the institution will increase their development impact.  The consequence of this gender 

targeting on the bank’s repayment rate makes it a key feature of the factors that will underpin a 

successful MFI transition to financial independence.  The evidence available for this answer is 

mixed and far from rigorous as some country studies find that women borrowers increase the 

repayment rate, while others find that a greater amount of male borrowers can strengthen the 

repayment rate. Thus, there is a need for further robust research on the default rate implications 

of MFIs’ policies of targeting women for loans. 

Identifying the causal mechanisms that create higher repayment rates allows for increased 

financial sustainability across MFIs and subsequently, the achievement of industry-wide growth 

and self-sufficiency. Unlike most of the research which is drawn from single country studies, this 

empirical study uses a large, cross-country database from the Microfinance Information 

Exchange’s (MIX) covering 1,103 MFI’s across 110 countries over 15 years to examine the link 

between the percent of women borrowers and an Institution’s repayment rate. A cross-country 

analysis of the relationship between the targeting of women and a bank’s operational capacity 

provides thorough empirical evidence on the differences in the credit risk between males and 

females.  
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LITERATURE REVIEW 
 

The bulk of the literature on microfinance examines the economic impact of this 

increased access to financial services.f Less research is focused on how to increase the financial 

sustainability of the MFI yields less rigorous evidence. Every MFI tries to maximize its 

repayment performance, regardless of whether it is a profit-oriented institution or more focused 

on economic development. The benefits of high repayment rates are considerable as they affect 

the borrower, the institution, and the investor. Marie Godquin (2004) discusses the importance in 

MFI operations of focusing on the repayment rate, as it reduces the financial cost of credit 

thereby allowing more borrowers access. Lower default rates reduce the dependence on 

subsidies, lower the borrower’s interest rates, and improve sustainability. Additionally, Godquin 

argues higher repayment rates reflect the efficiency and effectiveness of the MFI.  

Past research confirms that investing in women can increase their community and family 

status, which is beneficial for the community at large. Mayoux (2003) examines the links 

between access to finance and development through women’s empowerment. She identifies the 

two underlying assumptions of investing in women. First, positive evidence supports the theory 

that microfinance will automatically lead to women’s empowerment and therefore faster macro-

economic growth.  The second assumption is that women’s empowerment, household level 

poverty alleviation, and community development are inherently connected; increased well-being 

and group formation will automatically enable women to empower themselves. The Kiva 

Foundation concludes that financial services have improved the status of women within the 

                                                
f These studies use GDP, HDI, and level of poverty as dependent variables, thus analyzing the growth of these 
programs against these measures of economic and social development. 
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family and the community: “Women have become more assertive and confident. In regions 

where women's mobility is strictly regulated, women have become more visible and are better 

able to negotiate in the public sphere. Women own assets, including land and housing, and play a 

stronger role in decision making.”g 

While the strategy of targeting women in order to increase the development impact of 

microfinancing has been rigorously examined, studies on this policy’s effect on the financial 

sustainability of the MFI are limited and have returned mixed results. Kappel, Krauss, and 

Lontzek (2010) measure financial sustainability for microfinance through the repayment rate of 

an institution, as this indicator has plummeted prior to the crises in MFIs. Due to the lack of a 

physical capital requirement in microcredit lending procedures, without repayment, MFIs are 

unable to continue their lending operations. In an effort to solve this problem, studies have been 

conducted on the effects of repayment rate of targeting of women borrowers.  

Roslan and Karim (2009) studied the Malaysian microfinance market using a logit-

probability approach.  They examine numerous indicators and highlight significant influences on 

the repayment rate and probability of default for an MFI. Pertinent to this study, they find that 

the effect of percent of female borrowers exhibits a statistically significant negative effect on the 

repayment rate. These findings suggest that the policy of targeting women is detrimental to the 

financial sustainability of a MFI. 

Similarly, Richman and Fred (2004) conducted research in Africa and find that increasing 

the share of male borrowers increased the repayment rate. Unlike Roslan and Karim, Richman 

and Fred use a fixed-effect approach to account for the differences across countries and time. 

                                                
g  
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Similar to the later study, the authors use portfolio-at-risk 30 and 90 days as a way to 

operationalize repayment rate. It was through this method that they find that the share of female 

borrowers has a negative impact on the repayment rate. Supporting their research is the 

qualitative study by Linda Mayoux for the International Fund for Agriculture Development 

(IFAD). She concludes that, “where repayment is the prime consideration…all the evidence 

suggests that women are the most likely to be explicitly excluded by programs.”h 

These case studies are in contrast to the 2009 cross-country analysis performed by 

Merslund, D’Espallier, and Guerin, who find that the percent of women borrowers has a positive 

effect on bank liquidity through the repayment rate. Using 350 MFIs from 70 countries, the team 

uses fixed-effects and random effects models to examine the policy of targeting women. Similar 

to the past studies, they use a portfolio-at-risk measure to operationalize repayment rate.  

Additionally, the authors allow for the effect to vary by the type of institution since numerous 

development-focused NGOs provide additional technical and educational assistance services to 

enhance repayment rates through financial knowledge. The authors conclude that women are 

better credit risks, especially for non-profits and NGOs that run programs in conjunction with 

lending procedures. As the first cross-country analysis, Merslund, D’Espallier, and Guerin 

(2009) provide a framework within which to study these effects, but they have acknowledged the 

need for further research due to their incomplete data.  

Unexplored by Merslund, D’Espallier, and Guerin (2009) is whether this effect varies by 

country or region. Based on the conflicting country studies, it would be reasonable to conclude 

                                                
h Linda Mayoux, The International Fund for Agriculture Development, “Gender and Rural Microfinance: Reaching 
and Empowering Women” A Guide for Practicioners, (IFAD, 2009). 
http://www.ifad.org/gender/pub/gender_finance.pdf 
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that the effect of women borrowers could vary by country context. For instance, in her book, 

Lamia Karim (2011) describes an “economy of shame” in Bangladesh, where loan officers 

threaten delinquent borrowers with “house breaking,” which are home invasions during which 

lenders confiscate beds, pots, pans, and other small assets in order to recoup losses. While house 

breaking results in a severe economic burden on the borrower, the greater issue is the disgrace 

brought on the family that can arise through non-repayment. The borrower may be shamed so 

that she can no longer walk about in public without being taunted and ridiculed. Some delinquent 

borrowers have abandoned their ancestral villages for the nearest city, in order to escape the 

humiliation, along with the debt they never had the capacity to take on in the first place. 

Countries with greater elements of shame, or lower empowerment for women, may exhibit 

different effects of women borrowers on the repayment rates. 

Furthermore, few if any studies have examined whether the gender effect varies over the 

range of the percent of women borrowing at an institution. Marie Godquin (2004) argues that the 

composition of group dynamics and social support systems directly effect the repayment rate. 

Social ties (Besley & Coates, 1995) and group homogeneity (Besley & Coates, 1995; Stiglitz, 

1990) indirectly can heighten repayment performance as they have the ability to facilitate peer 

monitoring and peer pressure. Thus, theory suggests that the effect of women borrowers would 

vary depending on the number of women participating in microlending. As more women begin 

to take out loans, the group dynamic would encourage better on-time repayment.  

The aim of this paper is to provide a more comprehensive study, including a sensitivity 

analysis of the effect of gender on MFI repayment rates. This is important because of the 

unanalyzed belief that women honor their microcredit contracts more than men. Furthermore, 
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these results can help an institution strengthen its repayment rates, creating positive benefits 

through lower interest rates and greater sustainability. The effect of women borrowers is allowed 

to vary by region in order to account for differences in political economy as well as vary over the 

range of the share of women borrowers. Building on Merslund, D’Espallier, and Guerin (2009), 

this paper uses a much larger dataset, covering more institutions and more countries, thus 

providing a more inclusive analysis. The findings will examine the percent of women borrowers 

and the impetus to repay microloans in order to enhance understanding and to increase the 

financial sustainability of MFIs.   

 

 
CONCEPTUAL FRAMEWORK AND HYPOTHESIS 

 

This paper asks what effect the number of women borrowers has on a bank’s overall 

repayment rate, and whether the direction and magnitude of this effect varies depending on the 

region of the world and over the range of the share of women borrowers. Microfinance advocacy 

networks and sponsors regularly note the theory of women as safer credit risks as a best practice. 

The World Bank (2007) asserts that lending to women has seen higher repayment rates due to the 

conservative nature of women's investments and the lower risk of moral hazard. In their 

assessment of the different techniques in reducing repayment defaults, Armendariz and Murdoch 

(2005) consider targeting women as a technique in its own right alongside group lending or 

dynamic incentives. Competing results from individual case studies around the world suggest 

that this effect may vary depending on region.  
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Providing credit to women has been highly popularized by the microfinance industry, and 

since women make up over 70% of the world’s poor, the demand for loans is higher for women 

than men. Merslund, D’Espallier, and Guerin (2009) argue that women invest their income in 

order to nurture the well being of their families; therefore one dollar loaned to a woman has 

greater development impact and multiplier effect than one dollar loaned to a man.  They also 

argue that this results in greater ease of repayment for women. Karim (2011) finds evidence that 

this effect varies by region because in areas where the incentive to repay is greater, a “political 

economy of shame” can develop in joint-liability and self-help groups, thus increasing a 

women’s repayment in order to avoid being disgraced. This would indicate that a woman’s 

repayment rate might vary by region due to cultural norms.  

Group dynamics and group homogeneity has been linked to higher rates of repayment, as 

joint liability will strengthen the peer monitoring and peer pressure. This suggests a non-linear 

relationship between the loan repayment rate and the percent of women borrowers. Initially, the 

ease of repayment will be weaker, with few women participating in microlending, as there is a 

lack of social ties and peer monitoring. As the number of women borrowers grows, social 

cohesion and homogeneity will increase the repayment performance of participants (Zeller 

1998). Specifically, this paper theorizes that at low levels of women borrowing, female 

repayment performance will be worse than males; but as the group dynamics grow more 

influential and more women become borrowers, there is a ‘tipping point’ at which the effect of 

female borrowing becomes increasingly positive. The theory is illustrated in Figure 1. 
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Figure 1: Conceptual Framework for Possible ‘Tipping Point’

 

This paper hypothesizes that the ratio of female borrowers should ultimately have a 

negative effect on the portfolio at risk and write-off ratios in a Microfinance Institution. It goes 

further and suggests that the direction and magnitude of this effect varies by region; that in 

countries where the impetus and the cultural attitudes towards non-repayment are stronger, the 

effect of female borrowers on the repayment rate will be stronger. This effect is also allowed to 

vary according to the percentage of women borrowers in order to test the theory that as more 

women borrow, the group dynamic will increase the repayment rate. Thus, this paper tests the 

following hypotheses through statistical analysis:   
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H1: An increase in the percent of women borrowers will improve the repayment rate of a 

Microfinance lending Institution (MFI). 

H2: The effect of the percent of women borrowers on the MFI’s repayment rate varies by 

region of the world. 

H3: The effect of women borrowers on an MFI’s repayment rate varies over the range of 

the percentage of women borrowers in an MFI’s portfolio.  

 

ECONOMETRIC MODEL 
 

Repayment rate is operationalized through two different measures: portfolio-at risk and 

write-offs. Through multiple estimation methods, this paper accounts for the methodological 

issues related to this type of assessment such as isolating the gender-effect from other MFI or 

institutional effects that influence repayment, and accounting for the time- invariant nature of 

many covariates. Two different models will be run in order to account and adjust for these 

methodological issues.  

An ordinary least squared (OLS) model will be run in order assess the effect of female 

borrowers on the MFI’s repayment rate while taking into account institutional and 

macroeconomic conditions as controls and contributors to the repayment rate. Both the year and 

country will be included in order to remove the bias on the coefficients and control for outside 

year and country effects that may affect repayment rates. Following Stock and Watson (2007), 

the first model will be a Random Effects model (RE) that groups MFI-specific unobserved 

factors into one effect. The main benefit of a random effects model is that all unobserved 



 

11 
 

heterogeneity that could be affecting the dependent variable is controlled for through the MFI-

specific effect and therefore a potential omitted variable bias can be avoided. Developed by 

Plümper and Troeger (2007), a fixed-effects (FEVD) model will also be run in order to account 

for time-invariant covariates and institutional fixed-effects in the context of panel data. The 

Hausman Test will be used to check whether the Fixed Effects of Random Effects model is most 

appropriate and efficient.  

The unit of analysis for all three estimation methods is the individual Microfinance 

Institution. In the OLS Model, the analytical sample is limited to 2005-2009 due to missing data 

in the earlier years and the more recent years.  

 

OLS Models: 

For Hypothesis 1: 
 
PAR30=β0+β1PercWomBori+β2MFIControlsi+β3CountryControlsi+β4YearControlsi+µi 

 
WriteOffRatio=β0+β1PercWomBori+β2MFIControlsi+β3CountryControlsi+β4YearControlsi+µi 

 
For Hypothesis 2: 
 
PAR30=β0+β1PercWomBori+β2PercWomenBor*Regioni+β3MFIControlsi+β4CountryControls+β
5YearControls+µi 
 
WriteOffRatio=β0+β1PercWomBori+β2PercWomenBor*Regioni+β3MFIControlsi+β4CountryCon
trols+β5YearControls+µi 

 
For Hypothesis 3: 
PAR30=β0+β1PercWomBori+β2PercWomenBor2

i+β3MFIControlsi+β4CountryControls+β5YearC
ontrols+µi 
 
WriteOffRatio=β0+β1PercWomBori+β2PercWomenBor2

i+β3MFIControlsi+β4CountryControls+β
5YearControls+µi 
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Fixed Effects and Random Effects Modelsi: 

For Hypothesis 1: 

PAR30=β0+β1PercWomBorit+β2Zit+αit+µit 

WriteOffRatio=β0+β1PercWomBorit+β2Zit+αit+µit 

 

For Hypothesis 3: 

PAR30=β0+β1PercWomBorit+β2PercWomBor2it+β3Zit+αit+µit 

WriteOffRatio=β0+β1PercWomBorit+β2PercWomBor2it+β3Zit+αit+µit 

 

Where Z is a vector of MFI time-variant controls.  

Random effects (RE): Assume αi is independent of Xit,Zi or E(αi | Xit,Zi) = 0 . 

Fixed effects (FEVD): Assume αi is not independent of Xit,Zi.  

 

DATA DESCRIPTION 
 

The Microfinance Information Exchange (MIX) Market data will be used in this paper. It 

has been collected from over 2,000 MFIs in 110 developing countries over 15 years, and it has 

been classified according to International Financial Reporting Standards (IFRS).j The financial, 

social and operational information featured in MIX Market data is directly self-reported by that 

institution or affiliated network and/or gathered from the institutions’ publications (i.e. annual 

report).  

                                                
i Where Z is a vector of MFI firm level controls. 
j This sample is limited for the analytical sample. Discussion of the creation of the analytical sample is later in the 
paper. 
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MIX analysts validate all data received and after doing a thorough accuracy check, MIX 

updates data, and makes it publically available. Data has been collected over the past 16 years, 

from 1995-2011, and there are 10,223 observations and 77 variables. This data is collected at the 

bank level, which creates an aggregation bias as it would be preferential to have individual data. 

Aggregation bias occurs if there is a loss of detail when the unit of analysis is aggregated around 

the institution instead of the individual.  Regardless, as this is a cross-country analysis, this data 

is a strong representation of what is occurring in the worldwide microcredit industry.  

Portfolio-at-risk 30 and the write-off ratio will be used to operationalize the repayment 

rate of the bank. Portfolio-at-risk 30 is a variable that indicates the percent of loans that are 

overdue at least 30 days and takes a value ranging from 0 to1. It is measured as Portfolio at Risk 

that is greater than 30 days late divided by the gross loan portfolio. The write-off ratio is a 

variable describing the percent of loans written off during the period. A write-off is an 

accounting procedure that removes the outstanding balance of the loan from the Loan Portfolio 

and from the Impairment Loss Allowance when these loans are recognized as uncollectable. It is 

measured as write-offs divided by the gross loan portfolio. 

These will be measured against the effect of the primary independent variable of interest 

and control variables. The primary independent variable is the percent of women borrowers; 

which is the measurement of the number of active borrowers who are women divided by the 

number of active borrowers. In addition, in order to measure if this effect varies by country or 

the region of the world, an interaction between the percent of women borrowers and region of 

the world will be included.  
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As indicated in Merslund, D’Espallier, and Guerin (2009) numerous MFI control 

variables must be included in the analysis in order to properly isolate the effect of the primary 

variable of interest (percent female borrowers). Using past research, a number of key firm-level 

variables have been identified. These variables appear in the MIX data set as: Target Market, 

Type of Institution, Regulated, Growth Rate of the Total Loan Portfolios, Staff Efficiency, 

Operational Self-Sufficiency, Cost per Borrower, Age of Institution, Average Loan Size and 

Gross Loan Portfolio. Additionally, in the OLS model, a control will be included for the country 

and the year in which the MFI operates in order to account for varying macro-effects. 

 

CREATION OF ANALYTICAL SAMPLE 
 

The MIX market data contains 10,223 observations but is riddled with missing data in the 

early years of reporting (1995-2004). Limiting the sample to years 2005 through 2009 brings the 

original data set down to 6,344 observations. Data cleaning to omit outliers that are likely the 

result of human error decreases the sample size to 6,313 observations. As observations are 

dropped if there is a missing value on any control variable, the sample is limited to 2,771 

observations. Since many of the missing variables are coming from the variable cost per loan the 

missing indicator technique developed first by Cohen (1975) then popularized by Anderson 

(1983) and Chow (1979). This method avoids both “the risk of non-representativeness in 

dropping subjects if data are missing non-randomly… and as well lower power from reduced 

sample size even if data are missing randomly.”k By imputing the mean value for cost per loan 

and including the indicator development by Cohen the number of observations is 3,935. Finally, 
                                                
k Jones, Michael P., “Indicator and Stratification Methods for Missing Explanatory Variables in Multiple Linear 
Regression.” Journal of the American Statistical Association, Vol. 91, No. 433 (Mar. 1996) pg. 222. 
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using the same process, a missing indicator is included for the percent of women borrowers 

creating the analytical sample with 4,326 observations. In Table 1 descriptive statistics are 

shown for the analytical sample that will be used across all estimation methods.  

While the sample does drop from 10,223 to 4,326, a majority of the observations dropped 

occur in the nine early years. Limiting the sample to the most recent years (2005-2009) , for 

which there is complete data, avoids having to impute values for the extensive missing values in 

earlier years, and provides a large and robust sample with which to derive credible results.  

Furthermore, the patterns in microfinance during the recent years are more useful in 

understanding current conditions prevailing in these institutions and arguably, offer a better 

prediction of future outcomes. The dropped observations between the relevant recent years are 

missing completely at random (MCAR) thus the analysis and the estimated parameters remain 

unbiased.l While model power drops slightly, the analytical sample remains at 4,326, which is 

sufficiently large and robust.  

                                                
l T-tests were run to assess whether the missing data was random or not random.  
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RESULTS 

Table 2 depicts the impact of gender on the firms portfolio-at-risk and the write-offs 

through an Ordinary Least Squares (OLS) estimation method with robust standard errors to 

correct for potential heteroskedasticity. For gender, the proxy of percent of women borrowers is 

used to operationalize the influence of gender on the repayment rate. The different columns in 

Table 2 correspond to the different dependent variables. In both columns, 1 and 2 the proportion 

of female borrowers is negatively related to the portfolio-at-risk and the write-off-ratio. These 

estimated effects are highly statistically significant, though their effect is small. An increase of 

one percentage point of female borrowers is associated with a 0.036 percentage point decrease in 

the portfolio at risk, holding all else in the model constant.  

Looking at the other controls in Model 1, all of the significant coefficients take the 

predicted signs. Rural bank, regulation, log(portfolio), staff efficiency, provision for loan loss 

impairment, depositors per staff member, and sustainability are statistically significant. In 

particular, a lower portfolio-at-risk is associated with larger MFIs and larger portfolio growth 

rates, MFIs who are regulated and more sustainable, and MFIs that have a higher staff efficiency. 

Higher portfolio-at-risks are associated with MFIs that operate in rural areas, MFIs with high 

depositor to staff ratio, and MFIs with a higher impairment loss to assets ratio.   

For Model 2, the results are similar when the write-off ratio is the dependent variable. 

Higher write-off ratios are associated with larger banks and higher impairment loss to assets 

ratio. Lower write-off ratios are associated with higher staff efficiency, greater sustainability, and 

a larger gross loan portfolio. 
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 The OLS model's missing variable indicators have been used for the primary independent 

variable of interest-percent of women borrowers- and an important control variable- cost per 

loan. As can be seen in Table 3, Model 1 and Model 3 correspond with Table 2’s Model 1 and 2. 

Model 2 and 4 do not control for the missing variables. The table shows that the missing variable 

indicators do not dramatically change the statistical significance of the coefficients or their 

magnitude. They do, however, boost the numbers of observations significantly while controlling 

for the potential bias created by the missing values.  

 

 

As argued in the literature review section, the effect of women borrowers might be more 

prevalent under certain conditions, such as the theory put forward by Karim (2011) that a 

region’s culture creates a greater stigma on non-repayment for women. Based on the data used in 
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this paper and the interaction effects between the percent of women borrowers and 6 regions of 

the world, Karim’s theory is not substantiated by this paper. With both portfolio at risk and the 

write-off ratio as dependent variables, the interaction effects are not individually statistically 

significant nor are they jointly significant. This quantitative evidence does not provide support 

that the effect of women borrowers on the repayment rate varies by region. Hypothesis 2 that 

states that the effect of women borrowers varies by region is thereby rejected. 
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The next models are analyzed in Table 5 through the fixed effects estimation method. By 

controlling for MFI and year factors, this method is able to remove the bias from time-invariant 

factors affecting the coefficients. As can be seen in this Table, most of the variables are 

statistically significant at conventional levels. This output not only tells us that the percent of 

women borrowers is associated with lower portfolios at risk and lower write-off ratios; it also 

suggests that more sustainable MFIs with larger portfolios and higher staff efficiency also result 
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in better repayment rates. On the other hand, higher costs per loan, higher impairment loss to 

assets ratio, and higher ratios of depositors to staff member ratios lowers a bank’s repayment 

rate. 

 In order to let the effect of women borrowers vary over the range of the percent of 

women borrowers, a quadratic term is added to the main regression in Table 6m. As can be seen, 

this functional form is significant at conventional levels, thus suggesting that the effect of 

women borrowers does vary over the range of percent of women borrowers in an MFI’s 

portfolio. Specifically, with a smaller share of women borrowers as compared to men (under 

one-third female), the women borrowers increase the bank’s portfolio-at-risk and write-off-ratio. 

At this level (33% women borrowers for the write-off ratio and 35% women borrowers for the 

portfolio at risk), there is a ‘tipping point’ where the effect of more women borrowers increases, 

or strengthens the banks overall repayment rate. This effect is consistent with the theory stated 

prior that as more women borrow from a given MFI, groups and support systems strengthen the 

ability of a women to repay the loan as compared to men.  

                                                
m Table 6 shows only the main effect and quadratic term as added into the main regression found in Table 2. No 
other results differ significantly.  
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Overall, the results from Table 2 and Table 5 indicate a negative association between the 

number of female clients and repayment, confirming hypothesis 1 that the proportion of female 

clients reduces the MFI’s default rate. Hypothesis 3 is also confirmed by the results noted in 

Table 6, suggesting that the gender effect on repayment performance varies by the percent of 

women borrowers at an individual MFI. These effects hold for multiple measures of repayment 

(par30 and write-offs) and for several estimation methods (OLS, REn, and FEVD).  

 

 
 
 
 
 

                                                
n The Random Effects model was proved inefficient by the Hausman Test. These results are reported in the 
Appendix. 
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GENDER AND LOAN SIZE 

 
Given the results above, one can conclude that women are repaying their microfinance 

loans at a greater rate than men. Yet, the reason behind these lower portfolios-at-risk and write-

off-ratios has not been determined. Examining the descriptive statistics of average loan sizes and 

the different quartiles of the share of women borrowers suggests that one reason for the higher 

repayment is the smaller loans being given at institutions that target women. 

 

Is higher repayment being driven by women, or are women choosing smaller loans and 

therefore greater ease of repayment? If women frequent institutions with smaller loans as a 

means to ensure on time repayment or because of MFI preference, the endogeneityo would cause 

a bias in the coefficient on percent of women borrowers in the previous models. In order to 

correct for the endogeneity that may exist from women choosing to receive smaller loans, an 

instrumental variable regression is used to parse out the gender effect from loan size on the 
                                                
o Endogenous Variables are determined within the model, as compared to an exogenous variable determined outside 
the model. With an endogenous variable, causality would run both from the percent of women borrowers to the 
repayment rate and from the repayment rate to the percent of women borrowers.  
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repayment rate (Table 8). A variable was created that captures the deviation from the average 

loan size in order to measure the difference between what women are picking as a loan and what 

size of loan is being given to the average client.  

Estimating through Two Stages Least Squaredp (2sls), a variable is an effective 

instrument if it passes both the relevance restriction and the exogenous restriction.q According to 

Stock and Watson (2011) an instrument is relevant when the variation in the instrument is related 

to variation in the independent variable of interest. This can be tested in the first stage of the 

process, by looking at the F stat for the overall regression being greater than 10. As seen in Table 

8 the F stat for the first stage is 312.85 for the portfolio-at-risk dependent variable and 296.03 for 

the write-off-ratio.  

The instrument satisfies the exogenous condition if it captures movements in the 

independent variable of interest that are also exogenous while only affecting the dependent 

variable through the variable being instrumented. This condition cannot be empirically tested 

when you have only one instrument and one variable. Deviation from the average loan size could 

be argued as being exogenous in that the amount of the loan that is more or less than the average 

loan is being driven partly by the women’s preference or choice. This is seen by the greater 

number of women borrowing from institutions with lower average loan sizes or by women 

choosing to not take on as much debt as men. This variable is also a function of the borrower’s 

demand for MFI’s with certain average loan sizes and the supply of MFIs in an area. As this 
                                                
p Stock and Watson (2011) describe this estimation method as: “As the name suggests, the two stage least squares 
estimator is calculated in two stages. The first stage decomposes X into two components: a problematic component 
that may be correlated with the regression error and another problem-free component that is uncorrelated with the 
error. The second stage uses the problem-free component to estimate the coefficient.” 
q Computing the t-stat in the first stage can test the relevance condition. The validity/exogeneity condition, however, 
cannot be tested, because the condition involved the unobservable residual µ. Therefore this condition has to be 
taken on faith. 
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demand and supply cannot be easily measured, it is creating a bias in the percent of women 

borrowers variable in the OLS and FEVD regressions. Furthermore, deviation from the average 

loan size does not directly affect the dependent variables, portfolio-at-risk and the write-off-ratio, 

as both dependent variables are functions of the total loan portfolio size, and thus the average 

loan of the bank is taken into account into their calculation. Therefore, the deviation variable 

captures the difference between the average loan sizes of the MFI compared to the worldwide 

average loan size. This should not directly affect the repayment rate of a given institution, except 

through the gender of the borrower that chooses to frequent a MFI with either a lower or higher 

average loan size.  

Table 8 depicts whether it is this choice, measured by the deviation from the mean loan 

size, which is driving the higher repayment rates. If the unit of analysis was the individual 

borrower or individual loan, this would not be an appropriate instrument as it would be biased by 

past repayment history and individual characteristics. 

 



 

27 
 

The results of the second stage, shown in columns (2) and (4), demonstrate that the 

percentage of women borrowers is no longer a significant predictor of repayment rates. This 

suggests that the positive effect of women borrowers found earlier can be partly explained by the 

loan size chosen by women compared to men. Thus, women are repaying at higher rates, but 

their ability to do so is driven partly by their preference of loan size or banking institution. This 

is a first step in the process of determining the characteristics of woman that cause higher on-

time repayment rates than men.  

 

POLICY IMPLICATIONS AND CONCLUSION 
 

This paper uses a MIX’s global dataset covering 1,102 MFIs in 110 countries to test 

whether there is a gender effect on microfinance repayment. This is important because 

repayment has become increasingly important to the sustainability of microfinance as a 

development tools. Repayment is studied through two different measures: portfolio-at-risk and 

the write-off-ratio, and gender is studied through the proportion of female clients. 

The findings indicate that MFIs with higher proportions of female borrowers have a 

lower portfolio-at-risk and write-off-ratio. These results provide compelling, rigorous evidence 

that the focus on women clients enhances microfinance repayment rates, and that women are, in 

general, a better credit risk. By increasing repayment rates, an MFI not only benefits from lower 

risk and greater revenue, it also becomes a more sustainable institution and less dependent on 

donor contributions. The borrower also benefits from an MFI with higher repayment rates as 
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interest rates decrease with lower default rates. Investors will receive higher returns that make 

the investment more appealing.  

Breaking down the results further, the findings indicate that at much lower levels of 

women borrowers, women are unable to pay their loans at higher rates than men. There is a 

‘tipping point’ at 33% and 35% where both the portfolio-at-risk and write-off-ratio begin to 

benefit from women borrowers.  The finding is supported by research from Zeller (1998) and 

Godquin (2004) the group dynamic and social homogeneity directly impacts the repayment rate 

through peer monitoring, incentives, and pressure. An MFI should consider shifting towards a 

policy of preferential treatment of women borrowers and creating the group dynamic that would 

benefit both borrower and the institution.  

The results do not find evidence supporting the theory put forth by Karim (2011) that 

cultural norms inflict greater shame on women, thus increasing their repayment rates. The 

interaction terms reveal that there is no statistically significant variation of women’s repayment 

by region. By extension, the findings do not support Karim’s thesis that cultures with a higher 

impetus of shame will provide greater embarrassment for non-repayment and essentially 

dishonor the women for falling into debt.  

Beginning to explore the driving force behind women’s higher repayment, this paper 

examines the gender disparity of loan size. The results find that when the effect of women 

borrowers is separated from the preference for smaller loans or different types of institutions, the 

difference between the repayment rate between men and women is negligible. Since women 

choose smaller loans, they are likely able to repay them at greater on-time rates. Due to data 

limitations, the paper was unable determine the reason for the smaller loans and if more women 
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start receiving larger loans the group dynamic would be able to compel greater repayment 

compared to men. This is an area where further research is needed in order to understand the 

effect of gender on the repayment rate at higher loan levels. Research should be conducted on 

solely high value loans to determine whether women have lower default rates. 

As an initial exploration into the reasoning behind higher repayment rates, this paper 

shows that the difference in the loan size demanded by women when compared to the worldwide 

average loan size could be one explanation for higher rates of on-time repayment. Potentially 

women are not receiving the opportunity of larger loan sums. Or are banks that target women 

setting more lenient and favorable repayment schedules? Greater research is needed on the 

driving force in order to understand the factors attributing to higher repayment rates.  

All together this paper finds compelling cross-country evidence of what policy makers 

and practitioners have long argued, that women are better payers of microfinance loans than 

men. It is interesting to observe that despite a lower objective credit-worthiness due to greater 

lack of assets, women prove to be better borrowers and better credit risks. Therefore, MFIs 

seeking the twin goals of financial sustainability and targeting of loans to women are not 

contradictory, in fact they are mutually reinforcing. 
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APPENDIX A 
 
 Introduced by Stock and Watson (2007), the Random Effects model (RE) groups MFI-

specific unobserved factors into one effect. The main benefit of a random effects model is that all 

unobserved heterogeneity potentially affecting the dependent variable is controlled for by the 

MFI-specific effect and therefore a potential omitted variable bias can be avoided. As seen in 

Table 9, the RE coefficients are not consistent with the FEVD coefficients. In order to test which 

coefficients are more efficient a Hausman test will be employed where the null hypothesis is that 

both methods are efficient estimations and the alternative hypothesis is that only the Fixed 

Effects model is appropriate.  
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 A large and significant Hausman statistic means a significant difference in the 

coefficients, and the null is rejected in favor of the alternative hypothesis that fixed effects is 

appropriate and random effects is not. The Hausman statistic for the portfolio-at-risk regressions 

is 24.72 with a p-value of 0.0251 and the Hausman statistic for the write-off-ratio regressions is 

306.82 with a p-value of less that 0.0001. Thus, both random effects models can be rejected as 

inefficient and biased results.  
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