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Abstract

 The Microfinance Summit Campaign claims that about 90% of the world customers of financial services for the poor are women. To examine the belief that female borrowers are more reliable clients for microfinance institutions than men, the current study examines financial data provided by 180 MFIs based in 14 countries in West Africa for the years 2005-2009. The result confirms that MFIs, which target more women, have lower portfolio at risk and write off ratios. Examination of the interaction terms and splitting the dataset on specific categories reveals that the benefits of higher female participation are stronger for rural institutions and organizations with larger average loan amounts. 
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I. Introduction
Microfinance is aimed to improve the access to loans and savings for the poor (Shreiner, 2001). It has been largely promoted since mid-1970s, when Professor Muhammad Yunus has established Grameen Bank Project to serve the needs of rural citizens excluded from the traditional banking schemes. Social achievements of the project in providing banking services for the poor in rural Bangladesh (in 2006 the client base of Grameen Bank has included 6.91 million customers) have been admitted by the Nobel Committee in 2006, when Dr. Muhammad Yunus and Grameen Bank have been nominated to the Nobel Peace Prize “for their efforts to create economic and social development from below” (Nobel Foundation, 2006). 

The beginning of the new decade has provided empirical argument that the “revolutionary thinking of microcredit” has not yet improved the living conditions of the poorest of the World to the expected magnitude. Recent academic studies raise the doubts about the effectiveness of microcredit schemes. There exists now empirical evidence that various poverty alleviation programs and microfinance schemes, although being successfully implemented, did not achieve their goals in such problematic areas as rural Nigeria (Audu, Achegbulu, 2011), Ghana (Kotir, Obeng-Odoom, 2009) or Uganda (Lakwo, de Haan, 2010). 
Institutions are facing the crucial question nowadays – how can the mission of poverty alleviation be accomplished along with meeting the essential financial sustainability thresholds. There exists a popular belief that targeting women can lead to the improvement of financial performance. Recent academic literature supported by the anecdotal evidence suggests that women tend to be more reliable clients for the microcredit institutions in terms of repayment (Dobra, 2009; D’Espallier et al, 2011).
The aim of this paper is to address the issue of female participation in microfinance activities and its impact on institutional performance. To meet this goal, the study uses data on 180 MFIs based in 14 countries in West Africa for the years 2005-2009 to investigate empirically how the female participation ratio affects the repayment rate. To obtain a realistic and precise picture, besides the percentage of female borrowers, we control for the experience of the institution, outreach level, size etc.

We chose to investigate microfinance in the Economic Community of West African States (ECOWAS), as we consider this set of countries to be representative for the Sub-Saharan region. The Economic Community of West African Countries was established in 1975 and has initially included 16 countries, with Mauritania leaving the union in 2001. According to ECOWAS Bank for Investment Development (EBID) the member states cover 17% of the continent surface and 35% of the region’s population, forming the most populated economic community in Sub-Saharan Africa (The World Bank, 2011). ECOWAS declares its main goal is to form the unitary economic space, establish the common currency and liquidate any capital and labor barriers. 

Since 1981 the number of poor (those, who live on less than $1.25 a day) in Sub-Saharan Africa has nearly doubled in absolute terms and is represented by close to 50% of the population in the region (The World Bank, 2012). According to Dimandja (2004) with the reference to the IMF nowadays the poorest person in the World is a woman, who lives in Sub-Saharan Africa. Female population in the region is strongly underprivileged due to the scope of cultural, educational and economic constraints.  

Current research contributes to the field of MFI performance comparison by empirically verifying the positive impact of female inclusion on repayment rates for the West African region via focusing on a specific dataset (ECOWAS countries) and using the set of controls, which have not been brought together in the empirical research before. Moreover, this study is based on three different dependent variables (portfolio at risk > 30 days, portfolio at risk > 90 days and write-off ratio), which reflect the delinquency cycle of the credit – from the very first threshold of deferred payments to the defaulted loans.

Actual research on the linkages between female inclusion and financial performance is built around the hypothesis that women are the better customers for microfinance institutions in terms of repayment reliability. Our empirical investigation of the dataset on the 14 ECOWAS countries provides the finding that, indeed, for this particular set of MFIs the increase of female involvement in financial activities improves the repayment performance. 
Moreover, we investigate which particular factors allow MFIs to benefit more from female inclusion. For these purposes two procedures are implemented. Firstly, we divide our dataset into the several groups according to the institutional features and run the regressions including the set of controls. Secondly, we include the interaction terms in our initial equation. Data analysis shows that the magnitude of the impact varies for the institutions with different characteristics: MFIs concentrating their activities in rural areas benefit more from female inclusion, and so do those with the lower outreach levels. However, we do not find any difference in terms of an institution’s experience or size.

Current study is structured in the following way: Section II brings together the arguments in favour of women inclusion in microfinance, Section III discusses the existing evidence on correlation between gender composition and repayments. Section IV determines the hypotheses to be tested, following Section V describes the dataset. Section VI represents the methodological framework. Section VII reports the estimation outcomes and discusses the intuition behind the coefficients and, finally, the study’s conclusions, implications and limitations are presented in Section VIII.

II.  The relation between women and microfinance
The problem of female inclusion in microcredit schemes captured a lot of attention in the academic world because of the belief that women-dominated gender composition is capable to meet several concerns simultaneously – via including women an institution improves its financial performance and, at the same time, contributes to female empowerment and poverty eradication.

To justify the importance of gender composition, it is essential to draw the distinction between the credit provided to female and male borrowers. It is really important to clarify the specific features of loans to low-income women in the developing regions. Credit provided to women in these regions is characterized by small amounts and, hence, relatively high interest rates and monitoring and transaction costs (Nawaz, 2010).
Cheston and Kuhn (2002) argue that the average loan size for women borrowers is much lower due to the overall lower income levels among women and the presence of the gender bias, which the community imposes on the scope of the income-generating activities. In general, credit services for women are commonly characterized by group lending, where no material collateral is provided, instead of that institutions rely heavily on self-monitoring and cooperation among borrowers. 

The existing literature on the issue provides the reasoning why female participation should be taken into close consideration by MFIs. Mayoux (2005) highlights three most relevant approaches, through which the necessity of women introduction to the microcredit services can be justified. She refers to the concepts as “paradigms” and gives an answer to the question “Why microfinance should target women?” This section of the current paper describes in detail the arguments, which they provide in favour of female inclusion in microfinance schemes.  
Gender Equality

Mayoux emphasizes the feminist empowerment paradigm. Microfinance institutions, which put gender equality on the first place in their mission statements, are focusing solely on women in order to reach their ideological goals. According to Dobra (2009), women are not only the poorest individuals in the developing communities, but also the most vulnerable ones in terms of access to the social and economic activities. In some societies women have been historically excluded from the income-generating activities. Due to the lack of entrepreneurial opportunities, women have never developed essential commercial skills, such as negotiating, marketing, basic profit-maximization knowledge (e.g. awareness about currency fluctuations) and decision-making (Mayoux and Hartl, 2009). 
Mayoux claims that the blame for the economic exclusion lies not only on the presence of the gender biases, but also the market underdevelopment – the services, provided by institutions, are not always tailored in women’s favour. For instance, for some microfinance programs women still need their husband’s signature, but there exist no services, which a man can enjoy only with his spouse’s agreement, other way round, he can use his wife’s property as collateral. The difference in the lending conditions serves as the bright illustration on gender discrimination even within microfinance programs. 

The issue of female empowerment is of a great importance due to its impact on overall development levels. Cheston and Kuhn (2002) claim that the presence of severe gender inequality is halting the economic development. Similarly, the UN report  (2009) emphasizes the strong positive correlation between gender empowerment and the Human Development Index. In order to improve the social performance of microcredit institutions, the Microfinance Summit Campaign (2009) prioritises promotion of microfinance “among the poorest families, especially women”.  Targeted women should get more entrepreneurial opportunities and increase their social status within the communities. 

Empowerment in the feminist context assumes transformation and evolution of power relations throughout the society – in the community, where women are initially excluded from the economic activities and lack the decision-making power, microfinance is believed to shift the balance towards women’s economic, social and political inclusion. 

Poverty alleviation 

The second approach, covered by Mayoux, introduces women as the target customer for microfinance institutions in response to the existing welfare distribution structures. Institutions, which set poverty depth reduction goals on the first place, focus on women due to the evidence of higher percentage of women among the World’s poor (UNIFEM, 2010). In this framework women are assumed to be “the poorest of the poor”. Cheston and Kuhn (2002) call this phenomena “feminization of poverty” and claim that the raise in the female fraction among the poorest is a result of the gender discrimination within the households. 

Targeting women in order to meet poverty reduction goals can be beneficial not only on an individual, but also on a household (or community) level. There is evidence that when women are increasing their incomes the overall welfare of the household is rising. Dobra (2009) claims that microfinance strategies should be tailored specifically for women due to their multiple responsibilities – woman being in charge of income generation and distribution within the family provides more potential opportunities for the increase of the household’s consumption levels – generally, a significant fraction of the income is being spent on health or educational needs. The author provides empirical evidence, which confirms the presence of the multiplying effect of the welfare increase. However, Kabeer (2001) comes up with the forewarning that accumulation of capital can influence woman’s personal choices, i.e. focus more on self-development than spending money on the household’s consumption. 

Financial self-sustainability

The third concept, which has become the centre of polemics for the last decade is the financial self-sustainability of microfinance programmes. Self-sustainability of the institution is determined by its profitability levels and the extent to which it is dependent on the external financial resources. The debate is concerning mostly institutional dependency on donations, which can be diminished via targeting economically active and, hence, more reliable poor. Brau and Waller (2004) refer to this group of customers as the “bankable poor”. Thus, the focus shifts from the Development Goals to efficiency and profit-seeking activities. 

In order to evaluate institutional repayment performance, it is absolutely crucial to draw a distinction between delinquent and defaulted loans in this framework. We use three different dependent variables to investigate the impact of female participation on repayment rates. Those variables can be linked to the repayment policies of the institution. Portfolio at risk > 30 days is most widely used as a determinant of the health of the MFI’s portfolio, and Portfolio at risk > 90 days is relying on the more relaxed assumption that loans can be delinquent for 90 days instead of 30.  Moreover, we can assume that write off ratio in our case indicates the worst-case scenario, when there is no probability of the loan to be repaid and it is being classified as defaulted.
The crucial question for MFIs, which are targeted to be financially independent, is how to gain positive profits, increase repayments and portfolio quality.

According to previous articles (Opoku et al, 2009), the increase in female participation can be one of the useful tools for the financial performance improvement. Hunt and Kasynathan (2002) claim that women-targeted microfinance programs provide high repayments due to the fact that women tend to use the loan more effectively, they are naturally more risk averse and tend to invest in less venture projects. To confirm this assumption further, Cheston and Kuhn (2002) provide an example of male-lending groups in Ghana, which illustrates that males tend to compete with each other and hence take more risks. 

The following literature review section provides more in-depth empirical evidence on the correlation between female participation and repayment performance.
III. Review of previous literature
Gender composition and repayment

Researchers worldwide have broadly investigated the impact of female inclusion on repayment rates of the microfinance institutions. Generally, the percentage of female borrowers is included as one of the controls for repayment performance (Ayayi and Sene, 2010; Agier and Szafarz, 2010). The empirical evidence is mixed. Obtained results rely heavily on the investigated time frames, datasets and included control variables.

Strong positive correlation between female inclusion and repayment rates has been obtained by the recent studies (Koveos and Randhawa (2004); D’Espallier et al, 2011). Cheston and Kuhn (2002) find that the borrowing groups with no female members have the highest probabilities of defaulting in the microfinance program introduced by Cocoa Abrabopa Association in Ghana.
D’Espallier et al (2011) provide the empirical evidence that MFIs with the greater focus on women enjoy higher repayment rates. This study covers the sample of 350 microfinance institutions across 70 countries. The authors claim that, prior to their research, the relationship between female participation and MFIs’ performance has hardly been the subject to the in-depth empirical investigation and the conclusions have been drawn mostly relying on existing anecdotal evidences. In their study the percentage of female borrowers is being treated as one of the main variables of interest. 

Crombrugghe et al (2008) and Saravia-Matus and Saravia (2012) also provide evidence that female client repayment performance is better than male’s. The estimation results define the negative coefficient for the female participation variable, which indicates that including female borrowers decreases portfolio at risk values. 
However, there exists empirical evidence that contradicts common belief that favoring women borrowers can enhance an institution’s financial performance.  The range of studies (Richman and Fred, 2010; Nawaz, 2010; Ayayi and Sene, 2010) finds that gender composition does not have any convincing impact on MFI’s repayments. The paper produced by Richman and Fred (2010) finds that the increasing amount of male inclusion decreases portfolio at risk, however the magnitude of the impact is not significant. Their sample includes 5-year data on 79 randomly sampled MFIs in Ghana, starting from the year 2003. 

Ayayi and Sene (2010) find that the percentage of female clients has an insignificant effect on the financial sustainability of the institutions. Paper covers 217 MFIs in 101 countries for the years 1998-2006. Results show that the scope of activities being funded by the credits provided to women is not highly profitable, hence lending to women does not create any room for establishing higher interest rates, which would increase the sustainability of the institution. They do not find any support to the idea that female borrowers are more reliable than male.

The controversial point of view also finds support in the academic world. There exist the range of studies, which disclose the negative impact of women participation on repayment rates. Hermes et al (2011) use the global-level data and find out that the institutions with more female clients tend to be less efficient. The authors claim that the higher levels of profitability can be obtained only by giving up the poor clientele. In terms of gender composition, they suggest that in order to maintain high levels of sustainability the institutions should shift their focus towards male borrowers. The result remains robust also after considering the list of control variables. 

Review of existing empirical research allows concluding that female inclusion has significant impact on repayments only if other internal and external factors are taken into consideration. Hence, it is essential to justify the choice of the control variables, which need to be included in the regression in order to produce the robust estimations.

MFI’s legal status
The observed sample covers the different types of microfinance institutions. The distinction among the different institutions is being drawn by The World Bank (Van Greuning , 1998). The legal status of the institution determines the scope of services and levels of responsibilities it can carry:

· Non-profit NGO – voluntary and self-regulatory organization, its activity is not being sponsored by donations or loan capital;

· Credit Union/Cooperative – organization is being controlled by banking regulatory authority or credit rating entity and is allowed to provide depositing operations to its members; 

· Non-Banking Financial Institution (NBFI) – the entity is providing the same services as banks, but is licensed under separated category (the MIX Glossary, 2011), it has lower requirements, but is still regulated by authorities;

· Rural Bank – microbanking institution with target clients in rural areas and the services tailored specifically to meet rural population needs (agricultural lending), fully regulated by banking legislation.

Hence, relying on the definitions above, it is observable that a NGO is the only legal form of the MFI, which is not a subject to any financial regulation. 

 To control for the legal status we include a NGO dummy as a control variable in the regression. The legal status of a MFI is taken into consideration by D’Espallier et al (2011), Lapenu and Zeller (2001) and Lafourcade (2005). D’Espallier et al (2011) claim that NGOs tend to apply a more personalized attitude towards their customers comparing to the other listed types of institutions. Lapenu and Zeller (2001) find that regulated MFIs, such as banks and credit unions, have the higher levels of the staff productivity and performance together with the poorer depth of outreach. On the contrary, NGOs lose in terms of efficiency, but outperform the regulated institutions when it comes to reaching the poorest population.

Outreach indicators: focus, average loan amount and personnel

Outreach, impact and sustainability should be considered as three main goals of microfinance institutions. Zeller and Meyer (2002) claim that financial sustainability, outreach and social impact present together “the triangle of microfinance”.

Outreach is determined by Navajas (2000) as “a social value of the MFI’s output”. Conning (1999) defines outreach as an extend to which an MFI is serving the broad audience and, specifically, the poorest fraction of this audience. The outreach indicators should be included in our analysis in a comprehensive way to see if the institution really meets its social objectives and how the level of outreach impacts the repayment rates.
The level of outreach is investigated in the literature within two dimensions – the breadth and the depth (Osotimehin et al, 2011). The breadth of outreach enters the current research via controlling for the size of an institution, and the depth is represented by the MFI’s focus and the average loan balance.

To control for the depth of outreach, following the literature, we also include the variable “Average Loan balance to GNI per capita”. Cull et al (2007), Crombrugghe et al (2008) and Ruben and Schers (2007) take the size of loan as an indicator of the depth of coverage, and this value can be either in the absolute terms or relative to GNI per capita. Authors claim that MFIs with the higher average loan sizes obtain higher repayment rates and are in general more efficient. They find that institutions with the higher average loans serve less female borrowers, as women traditionally demand for the smaller amounts with open purpose. 
As an additional control, Crombrugghe et al (2008) include the size of MFI. This indicator allows us to measure the outreach in terms of breadth. There exist different approaches to estimation of the size – it can be measured by the total value of the portfolio, the number of borrowers or the amount of personnel. In the current research we use the natural logarithm of the amount of personnel as an indicator of the institution’s size.
IV.  Hypotheses formulation

The current study evaluates the consequences of women inclusion from a financial perspective. We are questioning if targeting women can assure sustainability and the higher repayments for the institution. This issue is being raised by D’Espallier et al (2011) on the global level and the findings indicate that the institutions with a higher fraction of female customers enjoy lower levels of portfolio at risk and write-off ratio. Accordingly, to find out if the results of the previous research are relevant for the sample used in the current study, the first hypothesis is being introduced:

H1: Increase in female participation has a positive impact on the repayment rates of microfinance institutions.
In a second step, we want to know whether this impact of female participation on the repayment rates varies with the different characteristics of the institutions, such as its level of experience and outreach. Ahlin et al (2011) made the assumption that the performance of institutions improves with the age, as MFIs become more competitive and familiar to the market conditions. The prediction is that within gaining the experience the MFI is able to adjust its services to satisfy the needs of its targeted customers better. MFIs can choose to implement more impersonal enforcement procedures or, otherwise, rely more on the mutual trust between the institution and a client, developed through the years of cooperation. 
Gender-repayment relations are expected to be influenced by the age of the institution. We expect that mature institutions, being more familiar with the existing market features, benefit less from women inclusion rather than the newcomers. Mature institutions tend to rely more on already existing client base and include less first-time borrowers (Epstein and Yuthas, 2010). They have more opportunities to introduce individual services with higher average loans to their customers, and usually these features characterize the credit for male borrowers.
H2: New and young microfinance institutions benefit more from female inclusion. 
Furthermore, the current study investigates if the impact of female inclusion varies with the legal status of MFI. We follow the assumption of Mersland (2009) that NGOs tend to have broader objectives and put more effort in developing gender-specific programs. NGOs tend to target more vulnerable fraction of the population comparing to the regulated institutions. We expect that NGOs benefit more from targeting women than any other types of microfinance institutions because the lending services provided by NGOs are always held together with the specific training, close monitoring and individual attitude (D’Espallier , 2011), while banking institutions tend to work on more impersonal basis. This support is essential for the female customers to gain the most from arising entrepreneurial opportunities. 
H3: NGOs benefit more from female inclusion than other types of microfinance institutions.  

In line with Lapenu and Zeller (2001), we determine the MFI’s focus through the location of its activities – in rural or urban areas. There is evidence that the larger fraction of the world’s poor is located in the rural areas, hence the institutions, which target their services on rural population, tend to have the higher outreach levels. 

The subject of investigation is that the nature of activities and the policy implications for rural and urban institutions differ significantly and may let rural institutions benefit more from female inclusion. Rural microfinance is generally characterized by group lending in order to manage better the monitoring costs, and there exists empirical evidence that women perform much better in group lending than men (Mayoux, 2005).
H4: Rural MFIs benefit more from female participation than urban institutions.
The next outreach indicator to be included in the analysis is the average loan balance to GNI per capita. According to Guiterrez-Niento et al (2009), the higher levels of this indicator can be interpreted as less depth of outreach, as in this case the fewer loans are being provided to the poor borrowers and the MFI focuses on the wealthier ones to reach the higher levels of self-sustainability and higher repayment rates. 

It has been mentioned before that the credit provided to women is characterized by lower amounts and less risky activities. We assume that the institutions with the deeper outreach levels (lower average loans) tend to have the lower repayment rates, but benefit more from female inclusion – they aim to target the poorest fraction of the population and, among those poorest, women are proved to be more reliable audience. 
H5: Institutions with smaller average loan balance benefit more from female inclusion. 
In this research the breadth of outreach is measured by the amount of personnel. To control for the size of the institution we initially also tried to include the log of total assets as it is done in the paper by D’Espallier et al (2011). However, this variable never turned significant in our sample. The natural logarithm of the amount of personnel can also be interpreted as an indicator of the size of the institution (von Stauffenber et al, 2003). 

We are examining the following idea: the more personnel the MFI employs, the higher is the breadth of its outreach and, hence, the more diversified portfolio it can develop. We assume that institutions with the broader outreach possibilities benefit less from female inclusion as they have other more efficient tools for reaching sustainability, such as introducing various lending schemes for the individual customers. And, as individual loans in the region are characterized by the higher amounts and, usually, the higher interest rates, it is more profitable for the institution with a sufficient amount of personnel to focus on these activities (Lafourcade , 2005).
H6: The positive impact of female inclusion is stronger for small MFIs.
To test the established hypotheses we divide our dataset on the following categories:
	Hypotheses 
	Condition
	Description

	H2
	AGEi(j)t = 1, AGEi(j)t = 2
	The impact of female inclusion on performance of NEW and YOUNG MFIs

	
	
	

	
	AGEi(j)t = 3
	The impact of female inclusion on performance of MATURE MFIs

	
	
	

	H3
	NGOi(j) = 1
	The impact of female inclusion on performance of NGOs

	
	NGOi(j) = 0
	The impact of female inclusion on performance of non-NGOs

	H4
	RURALi(j)=1
	The impact of female inclusion on performance of MFIs targeting RURAL areas

	
	
	

	
	RURALi(j)=0
	The impact of female inclusion on performance of MFIs targeting URBAN areas

	
	
	

	H5
	LOANi(j)t>1
	The impact of female inclusion on performance of MFIs with average loan balance HIGHER than GNI per capita

	
	
	

	
	LOANi(j)t<1
	The impact of female inclusion on performance of MFIs with average loan balance LOWER than GNI per capita

	
	
	

	H6
	PERSONNELi(j)t>100
	The impact of female inclusion on performance of MFIs employing more than 100 staff members

	
	
	

	
	PERSONNELi(j)t<100
	The impact of female inclusion on performance of MFIs employing less than 100 staff members

	
	
	


V. Data description 

The dataset used for the purposes of the current research is obtained from the MIX online database. It includes 180 MFIs for the years 2005-2009. Country-specific variables (HDI, FDI and education expenditures) are obtained from the World Bank database. We focus on Sub-Saharan Africa, particularly 14 ECOWAS countries (see Table 1.1 for the list of countries included in the dataset). 

180 institutions included in this research analysis serve approximately 2 million clients in the ECOWAS region (2009). In our sample 30% and 34% of the institutions report the positive return on assets (ROA) ratio along with the average portfolio at risk over 30 days of 7.85% and 11% for years 2005 and 2009 respectively. For comparison, in 2001 West-African MFIs reported average PaR value of 3.9% and 47% of respondents exhibited positive returns (Lafourcade et al, 2005). The numbers indicate that with the increase in outreach and the client base the market has become more volatile and the participants tend to take more financial risk. 

According to the MIX database, women represent the majority of the borrowers for ECOWAS MFIs. On average, for the institutions, which report the fraction of female borrowers in our sample, the number is 66.8%. Hence the conclusion is that women indeed represent the considerable group of the borrowers in West Africa. 

From the Table 1.2 (see Appendix 1) we can see that the average value for write-off ratio is much lower than for portfolio at risk, which reflects the theoretical predictions (D’Espallier et al, 2011). Distribution of the observations across the countries is represented by graphs 1.1-1.3 in Appendix 2.
To control for the experience of the institution we construct the age dummy in the following way – New (1), Young (2) and Mature (3). The MIX database classifies MFIs to be new in the year of their establishment and mature after 5 years of operating on the local market. For the year 2009 99 institutions out of 114 represented in the market report their experience level and, according to the data, 13% of the institutions in our sample have just entered the market, 18% were young players, and 69% enjoyed benefits of being experienced in the area. 

We include the NGO dummy to control for the legal status of the institution. Coming to disaggregation of the data in terms of MFI’s legal status, 30% of the West African sample is represented by NGOs, 32% - Credit Unions and Cooperatives, 9% - banks, 16% - rural banks and 13% - non-banking financial institutions (NBFI). Among those institutions, 53 institutions (30% of the sample) provided the data for all considered 5 years and 27 (15% of the sample) - for 4 years out of the requested time horizon. 

Table 1.3 represents the summary statistics. It provides the data on the number of observations for each variable, the mean, minimum and maximum values and its standard deviation. 

According to our statistic summary, the average MFI in the region is self-sufficient (102.6%), on average it covers its operating costs, employs 118 staff members, and provides average loans higher than GNI per capita value. It’s portfolio at risk over 30 days is 9.3%, which means that on average more than 9% of the total loan portfolio is overdue after 30 days. It is considered to be a very significant number in microfinance practice. However, its write-off ratio is relatively low and equals 2.3%.
The correlation matrix (see Appendix 2) indicates the presence of strong negative relationship between our dependent variables and percentage of female borrowers, which is in line with the previous literature. 

Table 2.3 Descriptive statistics 
[image: image1.emf]n Mean St.dev. Min Max

Repayment

PaR30 449 0.093 0.128 0 0.8

PaR90 337 0.061 0.089 0 0.719

Write-off 353 0.023 0.048 -0.0226 0.431

MFI

Loan balance to GNI 554 1.105 0.025 0 39.039

Self-sufficiency 545 1.026 0.592 -0.391 8.416

Pesonnel 563 118 202 0 1923

Female borrowers 469 0.623 0.265 0 1

Country

FDI 624 0.038 3.809 0.005 0.468

HDI 624 0.449 0.09 0.317 0.693

N of MFIs 624 15 10 1 39

Education expenditures 481 0.046 0.009 0.02 0.06


VI. Regression methodology
Relation between gender composition and repayment

The impact of female participation on the repayments is going to be investigated using the panel data analysis techniques. Our dataset allows observing the behavior of the variables across time for different institutions in different countries, hence the panel dataset is characterized by three dimensions (country, MFI and time). 
We regress our dependent variables (PaR>30, PaR>90 and Write-off ratio) on the female participation ratio, which is the independent variable of interest. Portfolio at risk > 30 days is determined as “the value of all the loans outstanding as for the end of reported period that have one or more installments of principal past due for more than 30 days” (The MIX Glossary, 2011). PaR>90 has the same purpose but referred to the outstanding balance loans overdue > 90 days. Write-off ratio represents “the percentage of the MFI’s loans that has been removed from the balance of the gross loan portfolio because they are unlikely to be repaid” (The MIX Glossary, 2011).

The standard dependent variable in the literature is Portfolio at risk > 30 days (D’Espallier et al, 2011; Cull et al, 2007; Richman and Fred, 2010). But for the more in-depth investigation we also use portfolio at risk > 90 days and write-off ratio, as they allow us to track the steps according to which the loan is being classified as financial loss. 
We choose the linear functional form to describe the relationship between repayment rates and the fraction of female borrowers referring to the previous literature (D’Espallier et al, 2011; Richman and Fred, 2010). In our regression only the variable PERSONNEL is introduced in the logarithmic form, because all other controls are represented either by the ratios or by dummies. The amount of active MFIs is also included in the linear form due to the low magnitude of the variable (maximum value is 39).
The estimated regression is going to look as follows: 

 (1) 
PaR30i(j),t = β0 + β1FEMi(j),t + β2AGEi(j),t + β3LOANi(j),t + β4log(PERSONNELi(j),t) +  β5FDIj,t + β6FDIj,t *FDIj,t + β7EDUj,t + β8HDIj,t + β9RURALi(j) + β10NGOi(j) + β11MFIAMOUNTj,t  + β12 Tt + ui(j),t ,

(2) 
PaR90i(j),t = β0 + β1FEMi(j),t + β2AGEi(j),t + β3LOANi(j),t + β4log(PERSONNELi(j),t) + β5FDIj,t + β6FDIj,t *FDIj,t + β7EDUj,t + β8HDIj,t + β9RURALi(j) + β10NGOi(j) + β11MFIAMOUNTj,t  + β12 Tt + ui(j),t ,
(3) WRITE_OFFi(j),t = β0 + β1FEMi(j),t + β2AGEi(j),t + β3LOANi(j),t + β4log(PERSONNELi(j),t) + β5FDIj,t + β6FDIj,t *FDIj,t + β7EDUj,t + β8HDIj,t + β9RURALi(j) + β10NGOi(j) + β11MFIAMOUNTj,t  + β12 Tt + ui(j),t .
where:

PaR30i(j),t – portfolio at risk > 30 days for MFIi in Countryj at time period t (in other two specifications it is going to be Portfolio at risk > 90 days and Write-off ratio),

FEMi,t - the percentage of female clients for MFIi in Countryj at time period t, 

AGEi(j),t – the dummy of the institution’s experience (1=New, 2=Young, 3=Mature) for MFIi in Countryj at time period t,
LOANi(j),t – the average loan balance to GNI per capita for MFIi in Countryj at time period t,
Log(PERSONNELi(j),t)– natural logarithm of the total number of staff members for MFIi in Countryj at time period t,
FDI j,t – foreign direct investments, net inflows (% of GDP) for Countryj at time period t,
FDI j,t*FDIj,t – the squared value of foreign direct investment, net inflows (% of GDP) for Countryj at time period t,
EDUj,t – fraction of public spending on education, total (% of government expenditure) for Countryj in time period t,
HDIj,t – Human development Index for Countryj in time period t,
RURALi(j) – dummy, 1 if MFI operates in rural areas and 0 otherwise for MFIi in Countryj (does not vary over time),
NGOi(j) – dummy, 1 if MFI has a legal status of NGO and 0 otherwise for MFIi in Countryj (does not vary over time),
MFIAMOUNTj,t – number of MFIs per Countryj at time period t,

Tt  - year dummy to control for time fixed effects,
ui(j),t – robust error term clustered on country level.
In line with the literature, we introduce the specific controls to our regression. The indicator of sustainability, commonly included in the empirical papers (Sharma and Nepal, 1997; Richman and Fred, 2010), is self-sufficiency. In the current research we refer to the operational self-sufficiency, which is inevitable for an MFI to be able to meet its administrative costs and loan losses. The institution is considered to be sustainable if the OSS ratio is 100% or more (Sa-Dhan Technical Note #13, 2006). We expect the sign of this variable’s coefficient to be negative, hence the more operationally sustainable the institution is, the lower are its risk determinants. 
Moreover, following D’Espallier et al (2011), we include the number of MFIs in the economy as a regressor to control for the competition on the market. Study by Richman and Fred (2010) finds evidence that rising competition in the sector increases efficiency and repayment. However, the negative impact can be obtained due to the asymmetric information between the borrower and the lender on the credit market (McIntosh et al, 2004; Marquez, 2002; Hoff and Stiglitz, 1998).

To control for the time-varying country-specific characteristics we include Human Development Index (HDI), foreign direct investments (FDI, net inflows as % of GDP) and governmental educational expenditures (as % of total governmental expenditures). Those variables identify the development and economical pattern within each country involved in the sample. Controlling for HDI and governmental education expenditures, we can identify the level of social development of the nation, and it is expected that higher levels of HDI allow the institutions obtain better repayment rates (D’Espallier et al, 2011). 


The variable FDI is included in order to investigate the impact of the foreign business participation, which also addresses the higher levels of development. It is represented by the ratio of net inflows (in % of GDP). Inclusion of the quadratic form (squared FDI) allows for the U-shaped relationship between FDI and MFI repayments (Alfaro et al, 2004). It can be argued that the larger amount of FDI increases the wealth of the economy itself and, hence, the ability of consumers to pay back rises.  

We use the robust standard errors to prevent heteroscedasticity and intragroup correlations. Given that the independent variables are strictly exogenous, the presence of autocorrelation does not bias the estimators, but impacts solely the standard errors (Verbeek, 2008). Hence, to control both for heteroscedasticity and autocorrelation we use the standard errors clustered on country level.

We estimate all three models once with country fixed effects and once with random effects. The fixed effects specification is used to investigate the impact of variables that evolve over time. We introduce country fixed effects to reflect the assumption that individual characteristics of the countries can bias our estimators and there exists a necessity to control for them. 


Random effects model provides us the different insight as it assumes that the variation across countries is random and uncorrelated with the variables included in the model and the specification allows us to interpret the impact of time-invariant variables. We still include the year dummies to control for the time fixed effects in the regression.

Regressions (1)-(3) are estimated first using Random effects (which is in line with literature, D’Espallier et al, 2011) and then using the country fixed effects, in both cases the robust standard errors clustered at the country level are used to control for heterogeneity and autocorrelation. Hausman test could not be performed for the regressions with all the controls as the model did not meet the asymptotic assumptions. It tests if the error terms (ui(j)t) are correlated with the regressors. As Hausman test is biased towards fixed effects, we provide both results for estimation analysis, but, following D’Espallier et al (2011), interpret only the random effects specification outcomes.
Furthermore, to test the hypotheses H2-H6 the investigation of MFI specific characteristics has been held, also for both country random and fixed effects. All the listed controls are added in those regressions, but not reported, so are the year dummies.
Interaction terms 

In addition to dividing our dataset on different categories, we use another technique to find out, which features MFI should posses in order to benefit mostly from female inclusion. We introduce the interaction terms in our regressions. D’Espallier et al (2011) argue that interaction effects can be used to investigate which certain conditions allow MFIs to benefit more from female inclusion. 
We investigate the impact of three different interaction terms to find out whether the influence of gender composition on performance varies within the reference categories. First of all, the examination of H2 requires the introduction of an interaction term (Female participation * Age Dummy). H3 is analyzed via introducing the term (Female Participation * NGO Dummy) and H4 – via the term (Female participation * Rural Dummy). The general equation is going to look as follows:

 (4) 
PaR30i(j),t = β0 + β1FEMi(j),t + β2FEMi(j),t*INT i(j),t + β3AGEi(j),t + β4LOANi(j),t + β5log(PERSONNELi(j),t) + β5FDIj,t + β6FDIj,t *FDIj,t + β7EDUj,t + β8HDIj,t + β9RURALi(j) + β10NGOi(j) + β11MFIAMOUNTj,t  + β12 Tt + ui(j),t .
(5) 
PaR90i(j),t = β0 + β1FEMi(j),t + β2FEMi(j),t*INT i(j),t + β3AGEi(j),t + β4LOANi(j),t + β5log(PERSONNELi(j),t) + β5FDIj,t + β6FDIj,t *FDIj,t + β7EDUj,t + β8HDIj,t + β9RURALi(j) + β10NGOi(j) + β11MFIAMOUNTj,t  + β12 Tt + ui(j),t .
(6) WRITE_OFFi(j),t = β0 + β1FEMi(j),t + β2FEMi(j),t*INT i(j),t + β3AGEi(j),t + β4LOANi(j),t + β5log(PERSONNELi(j),t) β5FDIj,t + β6FDIj,t *FDIj,t + β7EDUj,t + β8HDIj,t + β9RURALi(j) + β10NGOi(j) + β11MFIAMOUNTj,t  + β12 Tt + ui(j),t .

Where all the variables are defined as for the equations (1)-(3) and INT i(j),t – interaction variable (AGE, RURAL or NGO)  for MFIi in Countryj in time period t .
We estimate the regressions (4)-(6) with both fixed and random effects using the robust standard errors clustered on the country level. Moreover, to estimate the isolated impact of each interaction variable, we take all the interaction terms simultaneously. The results let us analyze whether the positive effect of female inclusion on repayment varies with the experience, legal status and focus of the institution.
VII. Estimation results

Impact of female inclusion on repayment rates
Table 5.1a. Estimation results: Portfolio at Risk > 30 days
	DEPENDENT VARIABLE:
	Portfolio at Risk > 30 days

	 
	(1)
	(2)

	 
	RE
	FE
	RE
	FE

	Percentage of female borrowers
	-0.075***
	-0.077***
	-0.074*
	-0.088*

	
	(0.020)
	(0.020)
	(0.044)
	(0.047)

	Controls:
	
	
	
	

	 
	
	
	
	

	Age Dummy
	
	
	0.022***
	0.020***

	 
	
	
	(0.044)
	(0.006)

	Average Loan Balance to GNI
	
	
	-0.009
	-0.009

	 
	
	
	(0.006)
	(0.006)

	Self-sufficiency
	
	
	-0.052***
	-0.052***

	 
	
	
	(0.012)
	(0.012)

	Log (Personnel)
	
	
	-0.003
	-0.004

	 
	
	
	(0.002)
	(0.002)

	FDI
	
	
	-0.005
	-0.010**

	 
	
	
	(0.004)
	(0.004)

	FDI*FDI
	
	
	0.000
	0.000

	 
	
	
	(0.000)
	(0.000)

	Education Expenditures
	
	
	0.000
	0.069**

	 
	
	
	(0.019)
	(0.025)

	HDI
	
	
	0.003***
	-0.003

	 
	
	
	(0.001)
	(0.003)

	Rural Dummy
	
	
	-0.005
	-0.011

	 
	
	
	(0.019)
	(0.019)

	NGO Dummy
	
	
	0.002
	0.007

	 
	
	
	(0.035)
	(0.040)

	Number of MFIs
	
	
	0.002
	0.002

	 
	
	
	(0.001)
	(0.003)

	N
	418
	418
	315
	315

	R2
	0.03
	0.03
	0.14
	0.02


	Notes:
	
	
	
	

	1) Robust standard errors clustered on country level
	
	

	2) Time dummies are included in all regressions, not reported 
	

	3) ***- 1% confidence level, ** - 5% confidence level, * - 10% confidence level

	4) Specification FE uses country fixed effects, RE corresponds to random effects


Table 5.1b. Estimation results: Portfolio at Risk > 90 days
	DEPENDENT VARIABLE:
	Portfolio at Risk > 90 days

	 
	(1)
	(2)

	 
	RE
	FE
	RE
	FE

	Percentage of female borrowers
	-0.076***
	-0.077***
	-0.105**
	-0.112**

	
	(0.024)
	(0.024)
	(0.044)
	(0.048)

	Controls:
	
	
	
	

	 
	
	
	
	

	Age Dummy
	
	
	0.014***
	0.013**

	 
	
	
	(0.005)
	(0.005)

	Average Loan Balance to GNI
	
	
	-0.008***
	-0.008**

	 
	
	
	(0.003)
	(0.003)

	Self-sufficiency
	
	
	-0.080*
	-0.077

	 
	
	
	(0.046)
	(0.053)

	Log (Personnel)
	
	
	-0.005
	-0.004

	 
	
	
	(0.005)
	(0.005)

	FDI
	
	
	0.009*
	0.004

	 
	
	
	(0.005)
	(0.004)

	FDI*FDI
	
	
	-0.000
	-0.000

	 
	
	
	(0.000)
	(0.000)

	Education Expenditures
	
	
	0.018
	0.019

	 
	
	
	(0.018)
	(0.027)

	HDI
	
	
	0.003***
	-0.003

	 
	
	
	(0.001)
	(0.003)

	Rural Dummy
	
	
	0.011
	0.009

	 
	
	
	(0.018)
	(0.019)

	NGO Dummy
	
	
	0.014
	0.022

	 
	
	
	(0.029)
	(0.034)

	Number of MFIs
	
	
	-0.001
	-0.001

	 
	
	
	(0.001)
	(0.004)

	N
	308
	308
	248
	248

	R2
	0.05
	0.05
	0.23
	0.03


	Notes:
	
	
	
	

	1) Robust standard errors clustered on country level
	
	

	2) Time dummies are included in all regressions, not reported 
	

	3) ***- 1% confidence level, ** - 5% confidence level, * - 10% confidence level

	4) Specification FE uses country fixed effects, RE corresponds to random effects


Table 5.1c. Estimation results: Write-off ratio
	DEPENDENT VARIABLE:
	Write-off Ratio

	 
	(1)
	(2)

	 
	RE
	FE
	RE
	FE

	Percentage of female borrowers
	-0.032*
	-0.034*
	-0.048*
	-0.054

	
	(0.016)
	(0.016)
	(0.028)
	(0.030)

	Controls:
	
	
	
	

	 
	
	
	
	

	Age Dummy
	
	
	0.001
	0.002

	 
	
	
	(0.004)
	(0.004)

	Average Loan Balance to GNI
	
	
	-0.001
	-0.002

	 
	
	
	(0.002)
	(0.002)

	Self-sufficiency
	
	
	-0.025***
	-0.025***

	 
	
	
	(0.007)
	(0.007)

	Log (Personnel)
	
	
	0.002
	0.003

	 
	
	
	(0.003)
	(0.003)

	FDI
	
	
	-0.003
	-0.004

	 
	
	
	(0.003)
	(0.002)

	FDI*FDI
	
	
	0.000
	0.000**

	 
	
	
	(0.000)
	(0.000)

	Education Expenditures
	
	
	-0.008
	-0.005

	 
	
	
	(0.010)
	(0.014)

	HDI
	
	
	0.000
	0.003

	 
	
	
	(0.000)
	(0.002)

	Rural Dummy
	
	
	-0.010
	-0.008

	 
	
	
	(0.007)
	(0.006)

	NGO Dummy
	
	
	0.018
	0.018

	 
	
	
	(0.015)
	(0.015)

	Number of MFIs
	
	
	0.001
	0.003

	 
	
	
	(0.001)
	(0.018)

	N
	333
	333
	259
	259

	R2
	0.04
	0.04
	0.17
	0.06

	
	
	
	
	

	
	
	
	
	

	Notes:
	
	
	
	

	1) Robust standard errors clustered on country level
	
	

	2) Time dummies are included in all regressions, not reported 
	

	3) ***- 1% confidence level, ** - 5% confidence level, * - 10% confidence level

	4) Specification FE uses country fixed effects, RE corresponds to random effects



As it was mentioned above, we report both estimations, but for interpretation we focus on the random effects specification, as it has been done by D’Espallier et al (2011). The estimation results are provided in Table 5.1.

Table 5.1 shows that the percentage of female borrowers has a negative and significant impact regardless to the estimation method and the choice of the dependent variable. This confirms that increasing amount of female borrowers goes together with higher repayment rates of MFIs: Column (2) of Table 5.1a (our preferred specification) shows that the Portfolio at Risk > 30 days decreases by 7.4% when the MFI has a 10% higher female participation ratio holding other controls constant. PaR > 90 and Write-off ratio are also influenced by the increased female participation and they diminish by 10.5% and 4.8% respectively. Inclusion of controls in the regression increases the magnitude of the impact of “Percentage of female borrowers” on the dependent variables.

These findings are in line with the previous literature and confirm Hypothesis 1. Hence it can be concluded that a higher share of female borrowers increases the repayment rates.


The age dummy obtains the positive and significant coefficient for PaR30 and PaR90. We have expected a negative sign of the coefficient, as the initial assumption was that gaining the experience allows the institutions to operate more efficiently. However, to justify our result, we can claim that portfolio at risk can increase with the experience of the institution because, being more familiar with the local environment and society, the institutions can afford not writing off the delinquent loans for a longer period. Hence, the institutions are taking more risk due to development of the long-lasting relationship and trust with its customers (Epstein and Yuthas, 2010). In case of write-off ratio, however, the age dummy is not significant.


Variable “Loan balance to GNI” is negative and significant for PaR > 90. The sign is in line with our expectations, the higher is the value of the variable, the lower is the level of outreach. As the consumers of the financial services are being wealthier, risk on non-repayment decreases. 


Operational self-sufficiency ratio is included as in indicator of sustainability, hence the negative sign of the coefficient is straightforward – the higher the ratio is, the more sustainable the institution is going to be in terms of being able to cover its direct costs. The variable is significant in all the regressions investigated, as it was expected.


Variable ‘Personnel” is included in the logarithmic form to control for the size of the institution. It never turns significant in our specifications, which means that the amount of employees, taken without any considerations of the worker’s efficiency, does not have any impact on repayment performance. 

Education expenditures coefficient never turns significant for the random effects specifications, so do not FDI and FDI squared.

Referring to the previous academic paper by D’Espallier et al (2011) HDI should be negatively related to PaR indicators, which means that MFIs perform better in more developed countries. However, according to our estimations, the coefficient turns significant for portfolio at risk variables in the random effects specification with a low magnitude of 0.3%. This result contradicts our expectations and the economic intuition. Probably, it can be based on the HDI components and its limitations. The issue is suggested to be investigated in the future research.


Rural dummy, NGO dummy and the number of institutions also does not have any impact on repayments in our specification. We do not find any support for our initial ideas about the depth of outreach, legal status and the presence of the competition putting significant impact on repayment rates.
Impact of various characteristics on the relation between gender and repayment
In this section we want to examine hypotheses 2 to 6 (Table 5.2). The analysis is held using the random effect specification outcomes. It is important to note, that all the controls listed in Table 5.1 are included in the regression, but not reported for the sake of space. We focus on the behavior of our variable of interest solely. 

H2: New and young microfinance institutions benefit more from female inclusion. 

To examine our hypothesis H2 we run two separate regressions for new/young MFIs and for mature ones. We do not find any significance for PaR > 30 and write-off ratio. Commenting on the results for Portfolio at risk > 90 days being treated as the dependent variable, we can see that female inclusion is strongly significant (at 1% confidence level) for New and Young institutions. For new and young MFIs 10% increase in female participation decreases portfolio at risk > 90 days by 13.5%. Hence, we can conclude that new and young institutions definitely benefit from female inclusion, but the results do not clearly determine the magnitude of the impact for mature MFIs. Hence, we cannot fully confirm or reject hypothesis 2.
Table 5.2. Estimation results (categories)
	DEPENDENT VARIABLE:
	Portfolio at risk > 30 days
	Portfolio at risk > 90 days
	Write-off ratio

	
	
	N of observations
	(1)
	N of observations
	(1)
	N of observations
	(1)

	 
	 
	
	RE
	FE
	
	RE
	FE
	
	RE
	FE

	 
	 
	 
	
	
	
	
	
	
	
	

	Hypothesis 2

	
	 
	 
	
	
	 
	
	
	 
	
	

	Percentage of female borrowers (if age=New/Young)
	125
	-0.061
	-0.092
	74
	-0.135***
	-0.138***
	95
	-0.053
	-0.072*

	
	
	(0.061)
	(0.061)
	
	(0.036)
	(0.032)
	
	(0.039)
	(0.037)

	Percentage of female borrowers (if age=Mature)
	190
	-0.125
	-0.126
	174
	-0.112
	-0.127
	164
	-0.044
	-0.045

	
	
	(0.0797)
	(0.090)
	
	(0.071)
	(0.082)
	
	(0.037)
	(0.039)

	
	
	 
	
	
	 
	
	
	 
	
	

	Hypothesis 3

	
	 
	 
	
	
	 
	
	
	 
	
	

	Percentage of female borrowers (if Dummy NGO=1)
	110
	-0.167
	-0.190
	80
	-0.235*
	-0.229
	94
	-0.123
	-0.129

	
	
	(0.198)
	(0.193)
	
	(0.141)
	(0.130)
	
	(0.094)
	(0.092)

	Percentage of female borrowers (if Dummy NGO = 0)
	205
	-0.035
	-0.044
	168
	-0.056***
	-0.050***
	165
	-0.0197
	-0.025

	
	
	(0.031)
	(0.026)
	
	(0.017)
	(0.015)
	
	(0.016)
	(0.019)

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


	Notes:
	
	
	
	

	1) Robust standard errors clustered on country level
	
	

	2) Time dummies are included in all regressions, not reported 
	

	3) ***- 1% confidence level, ** - 5% confidence level, * - 10% confidence level

	4) Specification FE uses country fixed effects, RE corresponds to random effects


	DEPENDENT VARIABLE:
	Portfolio at risk > 30 days
	Portfolio at risk > 90 days
	Write-off ratio

	
	
	N of observations
	(1)
	N of observations
	(1)
	N of observations
	(1)

	 
	 
	
	RE
	FE
	
	RE
	FE
	
	RE
	FE

	Hypothesis 4

	
	 
	 
	
	
	 
	
	
	 
	
	

	Percentage of female borrowers (if Dummy  RURAL=1)
	132
	-0.154**
	-0.203*
	103
	-0.165*
	-0.190*
	98
	-0.077*
	-0.092

	
	
	(0.0697)
	(0.102)
	
	(0.096)
	(0.102)
	
	(0.044)
	(0.062)

	Percentage of female borrowers (if Dummy RURAL= 0)
	183
	-0.010
	-0.027
	145
	-0.067***
	-0.062**
	161
	-0.029
	-0.041

	
	
	(0.035)
	(0.035)
	
	(0.024)
	(0.023)
	
	(0.024)
	(0.028)

	
	
	 
	
	 
	
	
	 
	
	
	

	Hypothesis 5

	
	 
	
	
	 
	
	
	 
	
	
	

	Percentage of female borrowers (if Average Loan to GNI >1)
	85
	-0.119
	-0.147*
	78
	-0.140**
	-0.154**
	74
	-0.0396
	-0.054*

	
	
	(0.082)
	(0.080)
	
	(0.069)
	(0.063)
	
	(0.039)
	(0.026)

	Percentage of female borrowers (if Average Loan to GNI <1)
	230
	-0.079*
	-0.085*
	170
	-0.081***
	-0.068***
	185
	-0.050
	-0.041

	
	
	(0.045)
	(0.047)
	
	(0.021)
	(0.021)
	
	(0.032)
	(0.027)

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


	Notes:
	
	
	
	

	1) Robust standard errors clustered on country level
	
	

	2) Time dummies are included in all regressions, not reported 
	

	3) ***- 1% confidence level, ** - 5% confidence level, * - 10% confidence level

	4) Specification FE uses country fixed effects, RE corresponds to random effects


	DEPENDENT VARIABLE:
	Portfolio at risk > 30 days
	Portfolio at risk > 90 days
	Write-off ratio

	
	
	N of observations
	(1)
	N of observations
	(1)
	N of observations
	(1)

	 
	 
	
	RE
	FE
	
	RE
	FE
	
	RE
	FE

	Hypothesis 6

	
	 
	
	
	 
	
	
	 
	
	
	

	Percentage of female borrowers (if Personnel>100)
	85
	-0.020
	0.004
	89
	-0.006
	0.025
	77
	-0.016
	-0.024

	
	
	(0.031)
	(0.0598)
	
	(0.035)
	(0.041)
	
	(0.017)
	(0.024)

	Percentage of female borrowers (if Personnel<100)
	228
	-0.091*
	-0.116*
	157
	-0.158**
	-0.166**
	182
	-0.064*
	-0.068

	
	
	(0.051)
	(0.052)
	
	(0.063)
	(0.062)
	
	(0.037)
	(0.039)

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


	Notes:
	
	
	
	

	1) Robust standard errors clustered on country level
	
	

	2) Time dummies are included in all regressions, not reported 
	

	3) ***- 1% confidence level, ** - 5% confidence level, * - 10% confidence level

	4) Specification FE uses country fixed effects, RE corresponds to random effects


H3: NGOs benefit more from female inclusion than other types of microfinance institutions.  

After dividing our sample according to the legal status of the included institutions we do not find any straightforward evidence that NGOs benefit more from targeting women. For NGOs female participation is significant only at 10% confidence level for PaR>90. This result is not convincing enough to draw the conclusion, hence we do not find any empirical support for hypothesis 3.
H4: Rural MFIs benefit more from female participation than urban institutions.
The dummy is (1) for the institutions, which provide their services in rural areas. Results claim that those which operate in the rural environment benefit more (16.5% comparing to 6.7% for urban) from women inclusion in terms of Portfolio at risk > 90 days. This outcome is in line with our expectations. In rural areas individual lending is considered to be a venture activity. Women tend to participate in the self-monitored group borrowing schemes, which are considered to be less risky and, hence, female borrowers are performing better in terms of repayment. Hypothesis 4 is confirmed. 
H5: Institutions with smaller average loan balance benefit more from female inclusion. 
We draw the distinction between MFIs in terms of its Average Loan balance to GNI ratio to determine the level of outreach. Hence the institutions with the ratio > 1, have the lower level of outreach as the average loan size is considered to be too large to reach the poorest population. It is clear from the results, that though all the MFIs benefit from working with the female borrowers, the magnitude for those with the lower levels of outreach is nearly twice as high (14% comparing to 8.1% for PaR90).
This outcome contradicts our initial expectations. We reject hypothesis 5 in favor to the alternative hypothesis that institutions with smaller average loan balance benefit less from female inclusion. A possible explanation is that with the increase in average loan amount institutions tend to target economically more active fraction of population. Increase in women participation targets the entrepreneurial females, which have been proven to be the most reliable clients due to their engagement into the retail sector activities, which are characterized by the fast turnover and higher profitability (Kiva.org Database, 2012, D’Espallier et al, 2011).
H6: The positive impact of female inclusion is stronger for small MFIs.
The impact of female participation is also investigated in terms of the organization’s size. The results support the idea that the smaller institutions (in our case, with less than 100 employers) benefit significantly from female inclusion. However, as we split our sample, we do not find any evidence that female inclusion is significant for the relatively large institutions. 
The insignificance of the personnel variable for the large MFIs can be explained by their ability to diversify portfolio not only in terms of gender, but also the regions and activities, while the smaller ones are strongly advised to focus more on the gender composition to gain the higher levels of sustainability. As the results are not significant, we cannot neither confirm nor reject hypothesis 6.
Interaction terms
In order to be able to draw the unbiased conclusions we implement a different approach for the investigation of hypotheses 2, 3 and 4 (Table 5.3). According to D’Espallier et al (2011), the introduction of the interaction terms represents the relation between gender and repayments in the reference categories. This approach allows us to identify if the positive effect of women inclusion differs with the experience, legal status and the focus of each MFI. The results obtained using this method can differ from the estimations presented before. Here the regression analyses the whole sample with respect to the categories of interest, whereas previously we have only included the fractions of the sample separately.
We find that for the dependent variable Portfolio at Risk > 30 days the interaction term (Female borrowers*RURAL) returns significant results, which means that the relation between gender composition and repayment varies with the MFI’s focus. Inclusion of all the interaction terms simultaneously also produces significant results for RURAL interaction variable, hence the isolated impact persists. Together with the result obtained in the previous section we find the strong support for hypothesis 4. 

The results of previous section did not allow us to draw any precise conclusion for hypotheses 2 and 3. Splitting the sample did not identify, which category benefits more from female inclusion, hence we have to investigate, if the impact exists on the fist place.

(Female borrowers*AGE) and (Female borrowers*NGO) interaction terms do not produce any significant results in our specifications. The outcome is that relation between gender composition and repayment do not vary with the institution’s experience and its legal status. In the previous section we did not find any empirical support for hypotheses 2 and 3 using the different investigation method. Hence, relying on the results produced by the interaction variables, we reject hypothesis 2 and hypothesis 3 for the considered sample.

Table 5.3. Estimation results: interaction terms
	Dependent variable: Portfolio at risk > 30 days
	
	
	
	
	
	

	 
	(1)
	(2)
	(3)
	(4)

	 
	RE
	FE
	RE
	FE
	RE
	FE
	RE
	FE

	 
	 
	 
	 
	 
	 
	 
	
	

	Percentage of female borrowers
	-0.047
	-0.065*
	-0.033
	-0.043
	-0.021
	-0.041
	0.022
	0.001

	 
	(0.036)
	(0.030)
	(0.030)
	(0.030)
	(0.031)
	(0.033)
	(0.045)
	(0.040)

	(Female borrowers*AGE)
	-0.041
	-0.036
	 
	 
	 
	 
	-0.028
	-0.023

	 
	(0.046)
	(0.047)
	 
	 
	 
	 
	(0.034)
	(0.033)

	(Female Borrowers*NGO)
	 
	 
	-0.168
	-0.176
	 
	 
	-0.148
	-0.160

	 
	 
	 
	(0.203)
	(0.210)
	 
	 
	(0.197)
	(0.204)

	(Female Borrowers*RURAL)
	 
	 
	 
	 
	-0.106**
	-0.089*
	-0.084*
	-0.063

	 
	 
	 
	 
	 
	(0.051)
	(0.047)
	(0.043)
	(0.037)

	 
	 
	 
	 
	 
	 
	 
	
	

	Other controls
	Added
	Added
	Added
	Added
	Added
	Added
	Added
	Added

	 
	 
	 
	 
	 
	 
	 
	
	

	N
	315
	315
	315
	315
	315
	315
	315
	315

	R2
	0.15
	0.02
	0.17
	0.02
	0.16
	0.02
	0.17
	0.03


	Notes:
	
	
	
	

	1) Robust standard errors clustered on country level
	
	

	2) Time dummies are included in all regressions, not reported 
	

	3) ***- 1% confidence level, ** - 5% confidence level, * - 10% confidence level

	4) Specification FE uses country fixed effects, RE corresponds to random effects


	Dependent variable: Portfolio at risk > 90 days
	
	
	
	
	
	

	 
	(1)
	(2)
	(3)
	(4)

	 
	RE
	FE
	RE
	FE
	RE
	FE
	RE
	FE

	 
	 
	 
	 
	 
	 
	 
	
	

	Percentage of female borrowers
	-0.0995***
	-0.094**
	-0.058***
	-0.058***
	-0.074***
	-0.076**
	-0.047
	-0.036

	 
	(0.031)
	(0.031)
	(0.018)
	(0.016)
	(0.025)
	(0.028)
	(0.035)
	(0.033)

	(Female borrowers*AGE)
	-0.007
	-0.023
	 
	 
	 
	 
	0.005
	-0.008

	 
	(0.034)
	(0.044)
	 
	 
	 
	 
	(0.025)
	(0.031)

	(Female Borrowers*NGO)
	 
	 
	-0.186
	-0.197
	
	
	-0.18
	-0.188

	 
	 
	 
	(0.166)
	(0.164)
	
	
	(0.159)
	(0.158)

	(Female Borrowers*RURAL)
	 
	 
	 
	 
	-0.0596
	-0.067
	-0.032
	-0.036

	 
	 
	 
	 
	 
	(0.063)
	(0.057)
	(0.036)
	(0.033)

	 
	 
	 
	 
	 
	 
	 
	
	

	Other controls
	Added
	Added
	Added
	Added
	Added
	Added
	Added
	Added

	 
	 
	 
	 
	 
	 
	 
	
	

	N
	248
	248
	248
	248
	248
	248
	248
	248

	R2
	0.23
	0.04
	0.27
	0.07
	0.24
	0.02
	0.28
	0.07


	Notes:
	
	
	
	

	1) Robust standard errors clustered on country level
	
	

	2) Time dummies are included in all regressions, not reported 
	

	3) ***- 1% confidence level, ** - 5% confidence level, * - 10% confidence level

	4) Specification FE uses country fixed effects, RE corresponds to random effects


	Dependent variable: Write-off Ratio
	
	
	
	
	
	

	 
	(1)
	(2)
	(3)
	(4)

	 
	RE
	FE
	RE
	FE
	RE
	FE
	RE
	FE

	 
	 
	 
	 
	 
	 
	 
	
	

	Percentage of female borrowers
	-0.039
	-0.052*
	-0.0198
	-0.024
	-0.028
	-0.037
	
	-0.022

	 
	(0.025)
	(0.026)
	(0.092)
	(0.018)
	(0.023)
	(0.041)
	
	(0.037)

	(Female borrowers*AGE)
	-0.013
	-0.003
	 
	 
	 
	 
	
	0.008

	 
	(0.023)
	(0.028)
	 
	 
	 
	 
	
	(0.017)

	(Female Borrowers*NGO)
	 
	 
	-0.111
	-0.106
	 
	 
	
	-0.103

	 
	 
	 
	(0.092)
	(0.096)
	 
	 
	
	(0.090)

	(Female Borrowers*RURAL)
	 
	 
	 
	 
	-0.042
	-0.037
	
	-0.018

	 
	 
	 
	 
	 
	(0.038)
	(0.041)
	
	(0.028)

	 
	 
	 
	 
	 
	 
	 
	
	

	Other controls
	Added
	Added
	Added
	Added
	Added
	Added
	Added
	Added

	 
	 
	 
	 
	 
	 
	 
	
	

	N
	259
	259
	259
	259
	259
	259
	259
	259

	R2
	0.17
	0.06
	0.22
	0.09
	0.18
	0.06
	0.22
	0.09


	Notes:
	
	
	
	

	1) Robust standard errors clustered on country level
	
	

	2) Time dummies are included in all regressions, not reported 
	

	3) ***- 1% confidence level, ** - 5% confidence level, * - 10% confidence level

	4) Specification FE uses country fixed effects, RE corresponds to random effects


VIII. Conclusions 
This paper uses the dataset of 180 microfinance institutions for the years 2005-2009 in West Africa in order to investigate how female inclusion impacts the loan repayment performance. In our study we challenge the popular idea that women are more reliable clients for microcredit than man. To investigate the behavior of repayment rates we include three dependent variables separately – portfolio at risk> 30 days, portfolio at risk > 90 days and write-off ratio. These indicators are widely used in the supporting literature. 
Our findings provide evidence that the institutions, which tend to include more women in their client base, exhibit better performance rates. We also find that the institutions with the larger average loan amount and those, which operate in rural areas, should favor women more in order to improve their performance. Meanwhile, the outcomes suggest that experience and the legal status do not have any impact on the relation between gender composition and repayment.
The results have significant practical implications. Our paper provides an argument that women-targeted microfinance policy is more beneficial for the lending institutions in Western Africa. Especially, this result concerns the rural MFIs in the region. As the academic papers produce different results from one region to another, our study contributes to the field via providing recommendations specifically for West Africa. 
As the vast majority of studies on microfinance, our research suffers from the data limitations. The drawbacks lie not only in the extent of data availability, but also in its quality. Information provided by the MIX indicates that some institutions exhibit perfect returns, which is hardly representing the real situation. The data is being reported by the institutions themselves, hence there is a room for misrepresentation and nondisclosure of unfavorable information. We claim that the further research should be conducted via the field studies in order to obtain the complete understanding of the relation between financial performance and gender composition in microfinance.
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Appendices

Appendix 1. Sample description

Table 1.1.

[image: image2.emf]Country* NGO  NBFI

Credit Union/ 

Cooperative

Rural Bank Bank TOTAL FRACTION

1 Benin 6 1 6 0 0 13 7.22%

2 Burkina Faso 6 2 4 0 0 12 6.67%

3 Cote d'Ivoire 0 1 5 0 0 6 3.33%

4 Gambia, The 0 2 0 0 0 2 1.11%

5 Ghana 17 5 0 26 0 48 26.67%

6 Guinea-Bissau 1 0 3 0 0 4 2.22%

7 Guinea 1 3 3 0 1 8 4.44%

8 Liberia 1 1 1 0 0 3 1.67%

9 Mali 7 1 10 0 0 18 10.00%

10 Niger 0 1 5 0 0 6 3.33%

11 Nigeria 5 3 0 0 14 22 12.22%

12 Senegal 1 1 15 0 0 17 9.44%

13 Sierra Leone 5 2 0 2 2 11 6.11%

14 Togo 4 0 6 0 0 10 5.56%

TOTAL 54 23 58 28 17 180

FRACTION 30.00% 12.78% 32.22% 15.56% 9.44%

Data collected from MIXMARKET.org, 2012

*Cape Verde is excluded from the sample due to the lack of data on MFIs


Table 1.2.
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Average

2005

par_30

83

7.85%

par_90

41

6.14%

write_off

43

2.25%

2009

par_30

67

11.13%

par_90

68

6.35%

write_off

64

3.31%


Graph 1.1 Distribution of observations: Portfolio at risk > 30 days
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Graph 1.2 Distribution of observations: Portfolio at risk > 90 days
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Graph 1.3 Distribution of observations: Write-off ratio
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Appendix 2. Correlation matrices
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