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BANKING & FINANCE | RESEARCH ARTICLE

Credit expansion and financial sustainability of 
microfinance institutions: A generalized method 
of moments panel data analysis
Tilahun Aemiro Tehulu1*

Abstract:  This study examines the nexus between credit expansion and the 
financial sustainability of microfinance institutions (MFIs) in Sub-Saharan Africa 
(SSA). The study also examines the interaction effects of credit expansion and 
interest rate/portfolio quality on MFI sustainability. The study relies on panel dataset 
of 136 MFIs across 31 SSA countries covering the year 2004 to 2018 and applies the 
Arellano-Bover/Blundell-Bond two-step Generalized Method of Moments (GMM) 
Windmeijer bias-corrected standard errors to analyze the data. The results establish 
that credit expansion matters in MFI financial sustainability. Specifically, the study 
uncovers that while the size of the loan portfolio and loan intensity are positively 
associated with MFI sustainability, the economic significance of loan intensity is 
higher. On the other hand, the other credit expansion proxy “credit growth” does 
not predict the sustainability of MFIs. The results also reveal that the loan intensity 
and potfolio at risk have interaction effects on MFI sustainability. However, the 
study fails to support an asymmetric effect of credit expansion on financial sus
tainability depending on the interest rate charged on loans. The study uses three 
proxies for credit expansion and gives useful insights for policymakers and/or MFI 
managers that loan intensity should be the main target of MFIs if the goal is to 
attain financial self-sufficiency. The study also examines the interaction effects of 
credit expansion and interest rate/portfolio quality on MFI sustainability and sheds 
light on what is expected from MFI managers to expand credit access to the poor 
without compromising sustainability.
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1. Introduction
The 2030 Sustainable Development Goals (SDGs) identifies poverty eradication as the first core 
goal and crucial condition for sustainable development. In developing economies, microfinance 
institutions (MFIs) are commonly considered as instruments for sustainable development. This 
role, however, can be ensured only if the MFIs can attain financial sustainability and outreach (Abu 
Wadi et al., 2021). Financial sustainability and social mission are the twin goals of microfinance 
institutions (Hermes & Hudon, 2018). Financial sustainability refers to the financial self-sufficiency 
of MFIs and reducing dependence on donor funds. On the other hand, social mission focuses on 
social outreach or social sustainability. In recent years, beyond financial sustainability and social 
outreach, empirical studies have also paid attention to environmental sustainability (Allet & 
Hudon, 2015; Mia et al., 2018), analyzing the role of MFIs in the green environment. 
Nevertheless, it can be argued that financially sustainable MFIs are essential to attain social 
outreach and green environment as the MFIs will fail to continue to exist as a going concern 
and will no longer help the poor and/or the planet if they are not financial self-sufficient.

Proponents of financial self-sufficiency argue that MFIs need to implement market-based prin
ciples to achieve financial sustainability and sustainable poverty alleviation. Githaiga (2022) also 
states that financial sustainability is a vital ingredient for MFIs’ competitiveness and long-term 
survival. Consequently, numerous studies have examined the determinants of the financial sus
tainability of MFIs. Nevertheless, those prior empirical studies have focused on investigating mainly 
the relationship between outreach (Abu Wadi et al., 2021; Chikalipah, 2020; Quayes, 2012), women 
borrowers (Abdullah & Quayes, 2016), financing structure (Kar, 2012), profit/regulation status 
(Hartarska & Nadolnyak, 2007; Louis & Baesens, 2013; Nyanzu et al., 2019) or life cycle (Bayai & 
Ikhide, 2016) and the financial sustainability of MFIs. Empirical research that examines the link 
between credit expansion and financial sustainability is missing. The credit growth of MFIs in Sub- 
Saharan Africa (SSA) is rapid (Tehulu, 2021). However, this fast credit expansion might not 
contribute to sustainable poverty alleviation unless the credit supply enhances the financial 
sustainability of MFIs. Consequently, this study examines the nexus between credit expansion 
and the financial sustainability of MFIs in SSA.

Theoretically, the loan portfolio is considered to be the highest earning asset in the asset composi
tion of MFIs and hence, might contribute to the financial sustainability of MFIs. However, given that 
the portfolio at risk and portfolio yield have significant variability among MFIs (See, Section 4.1), we 
may expect that the relevant variables that matter in the financial sustainability of MFIs might be the 
portfolio at risk and/or portfolio yield and not the credit expansion as the loans are less likely to 
contribute to MFI sustainability if a higher proportion of the loan portfolio becomes uncollectible and/ 
or if MFI managers that grant more loans charge lower financial revenues on loans. MFIs in SSA are 
also unprofitable (Tehulu, 2021). One main reason for profitability problems of African MFIs is that the 
MFIs earn low financial revenues which do not cover the high operating expenses in the region 
(Lafourcade et al., 2005). Hence, unless MFIs charge market-based interest rate on loans in order to 
compensate for the high screening, monitoring and enforcement (Hartarska & Nadolnyak, 2007) and 
other operating costs of MFIs, the increase in loan portfolio per se might not lead to improved 
financial sustainability. Additionally, the loan portfolio might not improve financial sustainability if 
most of the loans are also not repaid (i.e. if default rate is high).

Accordingly, the paper addresses two main objectives. The study examines the effect of credit 
expansion on financial sustainability. To this end, we use three proxies for credit expansion namely 
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credit growth, loan size and loan intensity as the results might be sensitive to the definition of our 
main predictor variable. Given that the credit growth rate might not reflect the size of the loan 
portfolio, it might be less important in predicting financial sustainability. Hence, in an alternative 
model, we use the loan size (natural logarithm of loan portfolio) to measure credit expansion. On 
the other hand, higher gross loan portfolio relative to MFI size might reflect higher productivity and 
MFI’s preference for high earning assets instead of liquid assets in its asset composition. Therefore, 
the loan intensity (measured by the gross loan portfolio to total asset ratio) might be best 
predictor of financial sustainability. Hence, we also use the loan intensity as a measure of credit 
expansion. The study also investigates the interaction effects of credit expansion and interest rate/ 
portfolio quality on financial sustainability. We postulate that loan supply could contribute more to 
the financial sustainability of MFIs if the MFIs charge higher interest rate on loan portfolio to cover 
their operating and other costs. We also hypothesize that loan supply might interact with portfolio 
quality to influence financial sustainability as the loans become less profitable if a higher percen
tage of the loan portfolio turns out uncollectable.

The study uses a panel dataset of 136 MFIs in 31 SSA countries during 2004 to 2018 to examine 
the nexus between credit expansion and the financial sustainability of MFIs. We apply the 
Arellano-Bover/Blundell-Bond two-step Generalized Method of Moments (GMM) Windmeijer bias- 
corrected standard errors to analyze the data. The study contributes to the literature by providing 
new empirical evidence that credit expansion contributes to the financial sustainability of MFIs in 
SSA. The study uses three proxies for credit expansion and gives useful insights for policymakers 
and/or MFI managers that loan intensity should be the main target of MFIs if the goal is to attain 
financial self-sufficiency. The study also examines the interaction effects of credit expansion and 
interest rate/portfolio quality on MFI sustainability and sheds light on what is expected from MFI 
managers to expand credit access to the poor without compromising sustainability.

The remaining parts of this paper proceed as follows: Section 2 discusses the state of current 
knowledge on what drives MFI sustainability along with our hypotheses. Section 3 describes our 
data, variables and modeling. Section 4 presents and discusses the descriptive statistics and econo
metric results. Finally, Section 5 winds up the study with the conclusions and research implications.

2. Literature review and hypotheses
The world’s ambition to eradicate poverty and the widely held belief that MFIs should be financially 
self-sufficient to attain sustainable poverty alleviation have resulted in a body of empirical litera
ture on what drives the financial sustainability of MFIs. Nevertheless, this research area is still 
among the virgin areas in microfinance studies (Githaiga, 2022). The literature identifies that 
several MFI-specific factors might determine the financial sustainability of MFIs. Operating ineffi
ciency is one of the potential determinants of MFI financial sustainability. Given that operating 
costs are one of the main expenses of financial institutions, a higher operating expenses could 
lead to lower profitability, ceteris paribus. Consistent with this, several empirical studies have 
documented a negative relationship between MFI inefficiency and financial sustainability (Bayai 
& Ikhide, 2016; Nwachukwu, 2014; Tehulu, 2013). However, we could also expect a positive 
relationship between the two if the MFIs are incurring higher operating costs in the form of higher 
salary (as incentives) because they are more profitable. Notwithstanding this, we hypothesize 
a negative association of MFI inefficiency with the financial sustainability of MFIs as it seems 
more plausible that operating inefficiency could increase total expenses of the MFIs and lead to 
lower financial sustainability.

The rate of interest charged on loans could also affect the sustainability of MFIs. MFIs that are 
able to generate higher financial revenues on loan portfolios might ensure better financial sustain
ability. However, Bayai and Ikhide (2016) showed that real yields are negatively related with 
financial sustainability contrary to theoretical expectations suggesting that high interest rate 
might reduce MFI sustainability as it might lead to higher defaults since clients face difficulties 
to repay the loans. Similarly, Nwachukwu (2014) uncovered that MFIs that charge “extremely” high 
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interest rate have lower financial sustainability. Hence, MFI interest rate could be expected to have 
a positive association with the financial sustainability but to a limit. If interest rate charged on 
loans becomes higher than that limit, it could negatively affect MFI sustainability (Naz et al., 2019) 
as the higher interest rate leads to lower borrower’s ability to repay the debt. Thus, the expected 
relationship between the two is inconclusive.

The literature also reveals the research debate on whether MFIs focusing on social mission, 
especially to poorer borrowers, compromise their financial sustainability. Given small loan sizes 
(higher depth of outreach) could increase administrative costs of MFIs, we may expect the loan 
size to be positively associated with financial sustainability. However, it is also argued that the 
lending models of the microfinance industry have resulted in low monitoring and administrative 
costs and low default rate. Hence, a negative relationship between the two could also be expected. 
In this respect, the empirical evidence on depth of outreach and MFI financial sustainability nexus 
is also mixed. While Nwachukwu (2014) revealed a trade-off between social mission (depth of 
outreach) and sustainability, Quayes (2012) showed that a higher depth of outreach could rather 
improve the financial sustainability of MFIs. On the other hand, Abu Wadi et al. (2021) documented 
that the effect of outreach measures (breadth and depth of outreach) on financial sustainability is 
positive but not statistically significant, which in fact also suggests the dearth of trade-off between 
outreach and sustainability. Thus, our a priori expectation is indeterminate.

Another measure of the success of MFIs in attaining their social mission is the breadth of outreach 
represented by the number of active borrowers. In the microfinance industry, the productivity of loan 
officers is commonly measured by the number of active borrowers divided by the number of loan 
officers. Consequently, higher breadth of outreach might imply higher productivity (efficiency) of 
MFIs and hence, we can expect breadth of outreach to be positively related with financial sustain
ability. The number of active borrowers could also represent the size of MFIs as large MFIs have 
higher breadth of outreach. Big MFIs enjoy economy of scale in comparison to small MFIs (Beccalli 
et al., 2015) and could be expected to be more financially sustainable than small ones. Accordingly, 
our a priori expectation of the effect of breadth of outreach on MFI sustainability is positive. Our 
review also shows that portfolio risk could drive MFI sustainability. A higher portfolio risk could imply 
higher loan loss provision which reduces the financial sustainability of MFIs. The higher loan defaults 
also suggest that the money is not available to be lent again which leads to lower interest income 
and hence, lower financial sustainability. In this regard, prior empirical studies have also revealed 
that credit risk impacts the financial sustainability of MFIs negatively (Abu Wadi et al., 2021; 
Nwachukwu, 2014; Tehulu, 2013). However, Bayai and Ikhide (2016) revealed that the effect of 
portfolio at risk on MFI sustainability is negative as expected, but not statistically significant in 
explaining financial sustainability. Notwithstanding this, we expect a negative relationship between 
risk and MFI sustainability.

The proportion of female borrowers in MFIs could also influence the sustainability of MFIs. 
Abdullah and Quayes (2016) found that more female participation leads to higher MFI sustain
ability. Serving women is associated with higher repayment rate and the higher repayment 
improves the sustainability of microfinance institutions. However, to the extent that proportion 
of female borrowers influences sustainability through repayment rate, the relevant variable is the 
portfolio at risk. Another potential determinant of MFI sustainability is capitalization. The empirical 
findings of Hartarska and Nadolnyak (2007), Nwachukwu (2014), and Abu Wadi et al. (2021) have 
revealed that MFIs with higher capitalization have better sustainability. On the other hand, the 
agency theory suggests that debt might be useful in aligning the performance of the management 
to the best interest of the owners (Bayai & Ikhide, 2016). Kar (2012) has also confirmed that the 
use of debt by MFIs increases their profitability as it improves cost efficiency. Consequently, the 
relationship between the two may be positive or negative. Finally, given higher liquid assets (LIQ) 
have lower risks and returns, MFIs that invest a higher proportion of their funds on liquid assets 
could be expected to have lower financial sustainability than MFIs investing more of their funds in 
less liquid assets.
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While numerous studies have investigated the relationships between financial sustainability and 
different MFI specific factors as discussed in the preceding paragraphs, empirical research that 
focuses on the credit expansion and financial sustainability nexus is missing. The new perspectives 
in our study are as follows: First, we use three proxies for credit expansion namely credit growth, 
loan size and loan intensity and test which measure should be the target of MFI managers if the 
goal is to attain financial self-sufficiency as the result might be sensitive to the definition of our 
main predictor variable. Second, we also examine whether credit expansion interacts with interest 
rate/portfolio quality to influence the financial sustainability of MFIs. The loan portfolio of MFIs is 
the highest earning asset in the portfolio of MFIs. Financial institutions including MFIs generate 
income from interest revenue charged on loans. The higher the credit expansion (micro-credits), 
the higher could be the financial sustainability of MFIs. Martins et al. (2019) assert that a higher 
loan intensity in financial institutions implies lower proportion of liquid assets and consequently, 
a financial institution with higher loan intensity might earn higher profits as long as market-based 
interest rates are charged on loans.

However, the loan portfolio is less likely to contribute to financial sustainability if the MFIs 
that grant more loans have higher loan default rate and/or charge lower interest rate on loans. For 
example, Vithessonthi (2016) documented that while bank credit growth is positively associated 
with non-performing loans, it has no significant influence on profitability after controlling for non- 
performing loans and other bank-specific factors. Likewise, if the interest rate charged on loans is 
low, credit expansion per se could not improve MFI financial sustainability. Notwithstanding this, 
we expect a positive association of credit expansion with the financial sustainability of MFIs. 
Hence, our hypothesis could be stated as follows: 

Hypothesis (H1): Credit expansion has a significant positive effect on the financial sustainability of 
microfinance institutions.

MFIs in SSA are unprofitable (Tehulu, 2021). One major reason for unprofitability is that the MFIs 
charge low financial revenues which do not compensate for the high operating expenses in the region 
(Lafourcade et al., 2005). Thus, unless MFIs charge market-based interest rate on loans in order to 
cover the high screening, monitoring and enforcement (Hartarska & Nadolnyak, 2007) and other 
operating costs of MFIs, the loan portfolio might contribute less to the financial sustainability of 
MFIs. Accordingly, we hypothesize that if MFIs charge higher interest rate on loans, credit expansion 
could contribute more to MFI financial sustainability. Additionally, the loan portfolio might contribute 
less to the financial sustainability of MFIs if a higher percentage of the loans are also not repaid (i.e. if 
default rate is higher). Hence, we also postulate that credit expansion interacts with portfolio quality to 
influence financial sustainability as the loans become less profitable if a higher percentage of the loan 
portfolio turns out uncollectable. Accordingly, this study also tests the following hypotheses: 

Hypothesis (H2): Credit expansion contributes to the financial sustainability of microfinance institu
tions more if the interest rate charged on the loan portfolio is higher.

Hypothesis (H3): The effect of credit expansion on financial sustainability is asymmetric depending 
on the loan portfolio quality of microfinance institutions.

3. Data, variables and modeling

3.1. Data and variables
The purpose of this study is to examine the link between credit expansion and financial sustain
ability. To this end, we use panel dataset of 136 MFIs in 31 SSA countries obtained from the MIX 
Market database that is available under the World Bank data catalogue. The data covers the year 
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2004 to 2018. Our outcome variable is financial sustainability (FSS). Consistent with previous 
research (Bayai & Ikhide, 2016; Memon et al., 2022; Quayes, 2012), we use the operational self- 
sufficiency (OSS) as the proxy variable for financial sustainability of MFIs. OSS measures the ability 
of a MFI to cover its costs using operating income. It is defined as the ratio of the financial revenue 
of an MFI as a percentage of its costs, including financial expenses on liabilities, operating 
expenses and loan loss provisions on gross loan portfolio.

Our main independent variable is credit expansion (CEX). We use three proxies for credit expansion. 
First, we use the growth rate of gross loan portfolio (CGR) as a measure of credit expansion. However, 
since CGR is a growth rate, it might not reflect the size of the loan portfolio and might be less important 
in predicting financial sustainability. Hence, in an alternative regression, we also use the natural 
logarithm of gross loan portfolio (LNGLP) to measure credit expansion. On the other hand, we argue 
that higher gross loan portfolio relative to MFI size might reflect higher productivity and the relative 
importance attached to loan portfolio in comparison to liquid assets in the asset composition of MFIs. 
Therefore, the loan intensity (measured by the gross loan portfolio to total asset ratio) might be best 
predictor of financial sustainability. Accordingly, we also use the loan intensity (LOI) as a measure of 
credit expansion. The use of these three proxies to measure credit expansion is in line with the 
literature that uses the growth rate of gross loan portfolio (Tehulu, 2021), the logarithm of loans 
(Olokoyo, 2011) or loans to asset ratio (Hessou & Lai, 2018; Martins et al., 2019) to measure credit 
supply. We used three proxies of credit expansion because the sensitivity of financial sustainability to 
credit expansion might vary depending on the proxy for the latter.

As one of the control variables, the model includes a measure of depth of outreach to determine 
if MFIs focusing on social mission, especially to poorer borrowers, compromise their financial 
sustainability. Depth of outreach (LSI) is represented by average loan size divided by the gross 
national income per capita given to poor borrowers. Since our dataset comprises data from 31 
different SSA countries, this proxy is used instead of the average loan size per borrower to 
normalize for differences in national income across countries, which is in line with the literature 
(Abdullah & Quayes, 2016; Githaiga, 2022). Smaller average loan size could reflect poorer custo
mers served by MFIs. We also include another measure of MFI social impact known as the breadth 
of outreach (NAB) measured by the natural logarithm of number of active borrowers (Githaiga,  
2022; Tehulu, 2013) to test if serving larger of number of borrowers enhances financial sustain
ability. We also include operating inefficiency (OPI) because MFIs with higher operating expense 
are expected to have a lower financial sustainability (Naz et al., 2019; Tehulu, 2013). OPI is 
measured as operating expenses/total assets ratio. An increase in the operating expense to total 
asset ratio indicates higher inefficiency of MFIs.

Our model also includes MFI interest rate measured by the portfolio yield (PYI). The portfolio yield 
(PYI) is the financial revenues from loans scaled by average gross loan portfolio and captures the 
ability of MFIs to generate revenues from interest, fees and commissions on the gross loan portfolio. 
We can argue that the interest rate charged by MFIs could contribute to their sustainability if the 
interest rate is significantly higher than the costs on debts. Consequently, our model also controls for 
the financial expense of MFIs measured as the financial expense to asset ratio. The portfolio risk 
(PAR) of MFIs is also one of the potential determinants of MFI sustainability (Abu Wadi et al., 2021; 
Naz et al., 2019). It is represented by the portfolio at risk greater than 30 days. We use the total 
equity capital to total asset ratio to measure capitalization (CAR). Finally, our model also controls for 
the liquidity (LIQ) of MFIs. Liquidity is measured as the nonearning liquid assets to total asset ratio as 
this measure is the main liquidity indicator in the context of the microfinance sector.

3.2. Modeling financial sustainability
This study models sustainability as a function of different MFI specific factors where one of the MFI 
specific factors is credit expansion. Consequently, our econometric model (Equation.1) has the 
following form:
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FSSi;c;t ¼ β0 þ β1FSSi;c;t� 1 þ β2CEXi;c;t þ β3LSIi;c;t þ β4NABi;c;t þ β5OPIi;c;t þ β6PYIi;c;t
þβ7PARi;c;t þ β8CARi;c;t þ β9LIQi;c;t þ β10FEAi;c;t þ ðηi þ εi;c;tÞ

(1) 

Where FSS is our outcome variable (financial sustainability) and CEX denotes our main variable 
(credit expansion). We use three proxies for credit expansion viz. credit growth rate (CGR), loan size 
(LNGLP) and loan intensity (LOI). Others as described below:

LSI = Depth of outreach measured as average loan size divided by the gross national income per 
capita

NAB = The natural logarithm of number of active borrowers, a measure of breadth of outreach

OPI = Operating inefficiency (operating expense to asset ratio)

PYI = MFI interest rate represented by the portfolio yield

PAR = Portfolio at risk greater than 30 days

CAR = Capitalization measured as capital to total asset ratio

LIQ = Liquid assets to total asset ratio which captures the liquidity of MFIs

FEA = Financial expense to asset ratio, a measure of the magnitude of costs on financial 
obligations of MFIs including interest costs on deposits

β1, β2, . . ., β10= Parameter estimates

β0= The constant of the model

ðηi þ εi;c;tÞ= Error term that also contains the unobserved individual fixed effects

To test the existence of interaction effects of credit expansion and interest rate/risk on financial 
sustainability, we expand Eq. 1 by including two interaction variables. One is CEXT*PYIT which 
represents interaction effect of credit expansion (CEXT) and interest rate (PYIT). The second is 
CEXT*PART which captures interaction effect of credit expansion (CEXT) and portfolio risk (PART). 
Before creating the interaction terms, we have transformed the main variables (credit expansion 
proxies, interest rate and portfolio at risk) using mean centering to allow a meaningful interpreta
tion of these main variables since they are continuous variables. The transformation is made as 
follows (Equation. 2):

Yi;c;t ¼ Xi;c;t �

∑
n

i¼1
Xi;c;t

n
(2) 

Where Yi;c;t is the transformed main variable of MFI i in country c at time t; Xi;c;t is the non-transformed 
main variable and the deduction is simply the mean value of the non-transformed observations

Therefore, our model for the interaction effects has the following form (Equation. 3):

FSSi;c;t ¼ β0 þ β1FSSi;c;t� 1 þ β2CEXTi;c;t þ β3LSIi;c;t þ β4NABi;c;t þ β5OPIi;c;t þ β6PYITi;c;t

þ β7PARTi;c;t þ β8CARi;c;t þ β9LIQi;c;t þ β10FEAi;c;t þ β11CEXT � PYITi;c;tþ

β12CEXT � PARTi;c;t þ ðηi þ εi;c;tÞ

(3) 
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3.3. Estimation technique
Following the prior empirical research (e.g., Githaiga, 2022), the article applies the two-step system 
Generalized Method of Moments (GMM) Windmeijer bias-corrected standard errors in estimating 
model parameters. The Arellano-Bover/Blundell-Bond two-step GMM is preferred as it allows to obtain 
an unbiased estimates in case there are unobserved individual fixed effects. The GMM estimator also 
addresses endogeneity problem, which likely exists in panel data estimation. Additionally, it helps to 
avoid reverse causality or potential simultaneity among variables. The two-step system GMM is also 
more efficient than the difference GMM. However, two conditions must be fulfilled for the GMM 
estimation results to be valid. First, the over-identifying restrictions must be valid (i.e. The instruments 
must be uncorrelated with the residuals). Second, there should be no second-order serial correlation 
among the residuals. The results in Tables 2 and 3 confirm that the instruments are uncorrelated with 
the residuals (i.e. the over-identifying restrictions are valid) at 1 percent level as reflected by the Sargan 
test results. The results also confirm that there is no second-order autocorrelation in the residuals in all 
GMM models at 1 percent level. Moreover, the Wald test reveals that the explanatory power of our 
econometric models is high (Prob>chi2 = 0.0000 in all models).

4. Empirical results and discussions

4.1. Descriptive statistics
The descriptive statistical results (Table 1) show that MFIs in SSA have on average an operational 
self-sufficiency (OSS) ratio of 107 percent and a standard deviation of 33 percent. The minimum 
OSS is 2 percent which is substantially lower than the mean OSS. An important empirical question 
is, therefore, what determines the variations in MFI financial sustainability. In this regard, we find 
that the mean values of credit expansion proxies viz. credit growth, gross loan portfolio (GLP) and 
loan intensity are 38 percent, $5,067,509 and 67 percent, respectively, while the minimum and 
maximum values are negative 95 percent and 1,061 percent, $19,984 and $3,417,790,067 and 
6 percent and 2,742 percent, respectively, suggesting that there is significant variability in the 
credit expansion observations among MFIs in SSA. Consequently, in the subsequent section, we 
discuss whether the variations in the credit expansion proxies explain the variations in the financial 
sustainability of MFIs in SSA. We also discuss which proxy of credit expansion should be the target 
of MFI managers if the goal is to attain financial self-sufficiency.

Table 1 also reveals that there are significant differences in the depth and breadth of outreach 
among MFIs in SSA as reflected by the minimum and maximum values. The mean values of 
capitalization and liquidity are 34 percent and 21 percent while their standard deviations are 
41 percent and 19 percent, respectively. Hence, these variables are also potential factors that 
could determine MFI sustainability. The mean values of operating inefficiency and financial expense 
are 22 percent and 3 percent of total assets, respectively, while the mean value of portfolio at risk is 
8 percent of the loan portfolio. This suggests that operating inefficiency and portfolio at risk could 
also be the major obstacles in the financial sustainability of MFIs in comparison to financial 
expenses. The maximum and minimum values (105 percent Vs 2 percent) for operating inefficiency 
suggests that some MFIs are highly inefficient in comparison to other MFIs. The portfolio at risk has 
a standard deviation of 10 percent and minimum and maximum values of zero and 97 percent 
suggesting that the proportion of loan defaults significantly differ from MFIs to MFIs.

The financial revenues charged on loans (referred to as portfolio yield or interest rate) has 
a mean and standard deviation of 37 percent and 22 percent, respectively. The standard deviation 
of portfolio yield and its minimum and maximum values (2 percent and 188 percent) show that the 
variation in portfolio yield among MFIs in SSA is considerably high. Given the significant variability 
in portfolio at risk and portfolio yield, the relevant variables that matter in the financial sustain
ability of MFIs might be the portfolio at risk and/or portfolio yield and not the credit expansion as 
the loans are less likely to contribute to MFI sustainability if a higher proportion of the loan 
portfolio becomes uncollectible and/or if MFI managers that grant more loans charge lower 
financial revenues on loans. Therefore, in Section 4.2, we also discuss what matters (credit 
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expansion or portfolio at risk and/or portfolio yield or all the three?) in MFI sustainability. Moreover, 
we deliberate on whether credit expansion and portfolio at risk/portfolio yield have interaction 
effects on the financial sustainability of MFIs.

4.2. Econometric results
The econometric results are summarized in Table 2. The results show that from the three credit 
expansion proxies, the loan intensity is the strongest predictor of financial sustainability. 
A 10 percent increase in loan intensity measured by the gross loan portfolio to total asset 
ratio leads to a 3.1 percent increase in financial sustainability. The result is statistically 
significant at 1 percent level. Given the high variability in loan intensity (standard deviation 
of 78.37 percent) among MFIs in SSA, the potential for further improvement in financial 
sustainability of MFIs is significant. The second proxy of credit expansion namely the credit 
growth rate is not associated with MFI sustainability. This proxy is a growth rate and changes 
in credit growth rate might not reflect the changes in the absolute gross loan portfolio (GLP) as 
MFIs with small GLP in the previous year are likely to have higher credit growth rate in the 
current year while MFIs with large GLP in the preceding year are likely to have lower credit 
growth rate in the current year since the previous year GLP is the denominator in the calcula
tion of credit growth. While the effect of the size of the gross loan portfolio (the third proxy) on 
financial sustainability is positive and significant at 5 percent level, its economic significance is 
marginal. The gross loan portfolio has to increase by 100 percent in order to raise financial 
sustainability by about 6.68 percent.

Table 1. Descriptive statistics
Variables Measure Obs. Mean Std. Dev. Min. Max.
Financial 
Sustainability

The ratio of the financial revenue 
of an MFI as a percentage of its 
costs, including financial expenses 
on liabilities, operating expenses 
and loan loss provisions on gross 
loan portfolio

1226 1.065994 0.3278956 0.0225 3.5562

Credit 
Growth

The growth rate of gross loan 
portfolio

1135 0.3765545 0.7572647 −0.9474 10.6053

Gross Loan 
Portfolio Size

The natural logarithm of gross 
loan portfolio

1309 15.43836 1.946015 9.902687 21.95226

Loan 
Intensity

It is measured by the gross loan 
portfolio to total asset ratio

1264 0.6731131 0.7837307 0.0612 27.4167

Depth of 
Outreach

Average loan size divided by the 
gross national income per capita

1207 1.223798 2.313842 0.013 31.8915

Breadth of 
Outreach

The natural logarithm of number 
of active borrowers

1221 9.553375 1.628958 4.276666 13.68033

Operating 
Inefficiency

Operating expenses to total 
assets ratio

1150 0.2176144 0.1539422 0.0185 1.0527

Interest Rate The financial revenues from loans 
scaled by average gross loan 
portfolio

1007 0.3738515 0.2196397 0.0152 1.8836

Portfolio at 
Risk

It is represented by the portfolio 
at risk greater than 30 days.

1031 0.0824762 0.1016014 0 0.97

Capitalisation Total equity capital to total asset 
ratio

1271 0.3350419 0.4061091 −1.5337 1.0000

Liquidity The nonearning liquid assets to 
total asset ratio

1040 0.2135976 0.1904877 0.0001 0.7909

Financial 
Expense

The financial expense to asset 
ratio

1140 0.0300988 0.0296007 0 0.1952
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Our findings establish that the increase in the size of the loan portfolio per se has less contribu
tion to the financial sustainability of MFIs unless there is an improvement in the loan intensity 
(measured by the gross loan portfolio to asset ratio). In other words, the proportion of the loan 
portfolio in the asset composition of MFIs is a superior predictor of MFI sustainability compared to 
other proxies of credit expansion. The higher loan intensity implies higher gross loan portfolio given 
the same MFI size, which in turn indicates higher productivity since the loan portfolio is the main 
output of MFIs. This higher productivity leads to better financial sustainability. A higher loan 
intensity also suggests that a greater proportion of the total asset of a MFI is invested in loan 
portfolio rather than in liquid assets. The loan potfolio is the highest earning asset in the asset 
composition of MFIs; whereas, liquid assets like cash are non-earning assets and other liquid 
assets like short-term investments in securities provide lower income. This may also explain the 
positive association of loan intensity with the financial sustainability of MFIs. The results are 
consistent with the findings of Martins et al. (2019) who found that banks with higher loan 
intensity earn higher profits. Our findings suggest that policymakers and MFI managers should 
focus on the loan intensity of MFIs instead of other proxies of credit expansion namely credit 
growth rate and the size of the gross loan portfolio if the goal is to attain financial sustainability.

Our results also reveal that the loan intensity and portfolio at risk have interaction effects on the 
financial sustainability of MFIs (Table 3). As expected, we find that the higher the portfolio at risk, 
the lower is the contribution of credit expansion to the financial sustainability of MFIs. Our results 
show that if the portfolio at risk is higher by 10 percent holding loan intensity constant at mean 
values, then the contibution of credit supply (loan intensity) to MFI sustainability will be lower by 
6.22 percent (−0.9234018*0.6731131*10). Conversely, if we are able to reduce portfolio at risk by 
10 percent holding loan intensity constant, this same level of loan intensity could improve the 
financial sustainability of MFIs by 6.22 percent higher. Given the significant negative interaction 
coefficient (−0.9234018), our findings establish that credit expansion per se could not improve MFI 
sustainabiliy unless MFI managers are able to limit portfolio at risk. Hence, the potfolio at risk is the 
major impediment in the effort to improve financial sustainability through the expansion of credits. 
In light of the positive association of interest rates with the financial sustainabilty of MFIs as 
documented in our study and discussed in subsequent paragraphs, our findings suggest that MFI 
managers who are unable to limit the portfolio at risk can alternatively increase interest rate on 
loans to make up the diminishing financial sustainability due to the rising loan defaults if the MFIs 
have to exapand credit access to the poor without compromising financial sustainability.

Furthermore, the study uncovers that the main effects are also significant. That is, the portfolio 
at risk also has a negative direct effect on MFI sustainability while the interest rate charged on 
loans has a positive direct effect on financial sustainability. These results are in line with the 
literature which documents that the portfolio at risk is negatively associated with MFI sustain
ability (Abu Wadi et al., 2021; Nwachukwu, 2014) and MFI interest rate contributes to MFI 
performance positively (Dang et al., 2022). An increase in portfolio at risk implies higher loan 
defaults which leads to higher loan loss provision and lower amount of cash flow to be lent again 
and these in turn reduce the sustainability of MFIs; whereas, an increase in interest rate indicates 
higher financial revenue charged on loans that contributes to MFI sustainability positively. 
However, the study fails to support an inteaction effect of credit expansion and interest rate on 
the sustainability of MFIs. As to our control variables, the results show that the depth and breadth 
of outreach of MFIs are not detrimental to their financial sustainability which refutes the trade-off 
theory. More specifically, we find that the depth of outreach does not have a significant impact on 
MFI sustainability. Besides, the study provides evidence of complementarity between financial 
sustainability and breadth of outreach, which is in line with the findings of Githaiga (2022).

We also uncover that operating inefficency is the most deterimental factor in the sustainability 
of MFIs. In all models (Tables 2 and 3), the results are statistically significant at 1 percent level. The 
effect of operating inefficency has the highest economic significance. A 10 percent increase in 
operating inefficiency leads to a 11.8 percent to 14.1 percent reduction in financial sustainability 
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(Tables 2 & 3). The findings of this study supports the literature that documents a negative 
relationship of MFI inefficiency with their sustainability (Bayai & Ikhide, 2016; Nwachukwu,  
2014). Similarly, the results reveal that the liquidity of MFIs has a negative effect on the financial 
sustainability of the institution. Taking our preferred models (Model 6 in Table 2 and Model 3 in 3), 
the result is statistically significant at least at 95 percent confidence interval. These findings are in 
line with theoretical expectations that liquidity is inversely related with profitability as the liquid 
assets are non-earning assets (eg. cash) or pay little income in comparison to the loan portfolio. 
Our findings imply that unless MFIs invest a greater proportion of their total assets in loan 
portfolio, attaining financial self-sufficiency might be difficult. On the other hand, MFIs need also 
to have adequate liquidity to meet withdrawal and loan demands as well as fulfill regulatory 
liquidity requirements in the case of regulated MFIs.

Consequently, the results suggest that MFI managers need to determine their asset composition 
carefuly, especially the proportion of the total assets that must be invested in loan portfolio versus 
in liquid assets. The study establishes the vital role of credit expansion in the asset composition of 
MFIs if the goal is to attain financial sustainability. However, MFI managers need not also forget 
making a balance between financial sustainability and liquidity as both profitabity problems and 
liquidity crunch could cause MFI crisis. Regulated MFIs are also subject to liquidity requirements. 
Consequently, any undue liquidity requirement ratio could also be detrimental to the financial 
sustainability of MFIs. Hence, policymakers need to determine the optimal regulatory liquidity 
requirement carefully as high liquidity requirement might lead to poor financial sustainability. 
Finally, we find that capitalization and the financial expense of MFIs do not have significant effects 
on the sustainability of MFIs.

5. Conclusions
The credit growth of MFIs in Sub-Saharan Africa (SSA) is rapid. However, this fast credit expansion 
might not contribute to sustainable poverty alleviation unless the credit supply enhances the 
financial sustainability of MFIs. Consequently, this study examines the nexus between credit 
expansion and the financial sustainability of MFIs in SSA. To this end, the study uses a panel 
dataset of 136 MFIs in 31 SSA countries during 2004 to 2018 and applies the Arellano-Bover 
/Blundell-Bond two-step Generalized Method of Moments (GMM) Windmeijer bias-corrected stan
dard errors to estimate the parameters. Our results establish that credit expansion matters in MFI 
financial sustainability. Specifically, the study uncovers that while the size of the loan portfolio and 
loan intensity are positively associated with MFI sustainability, the economic significance of loan 
intensity is higher. On the other hand, the other credit expansion proxy “credit growth” does not 
predict the sustainability of MFIs. The results also reveal that the loan intensity and portfolio at risk 
have interaction effects on MFI sustainability. Our findings show that credit expansion per se could 
not improve MFI sustainabiliy unless MFI managers are able to limit portfolio at risk.

Furthermore, we find that the portfolio at risk also has a negative direct effect on MFI sustain
ability while the interest rate charged on loans has a positive direct effect on financial sustain
ability. However, the study fails to support an inteaction effect of credit expansion and interest rate 
on the sustainability of MFIs. As to our control variables, the study reveals that the depth and 
breadth of outreach of MFIs are not detrimental to their financial sustainability which refutes the 
trade-off theory. The study provides evidence of complementarity between financial sustainability 
and breadth of outreach while the effect of depth of outreach is insignificant. We also uncover that 
operating inefficiency and liquidity are negatively associated with financial sustainability and the 
effect of MFI inefficency has the highest economic significance in the financial sustainability of 
MFIs. Nevertheless, capitalization and the financial expense of MFIs do not have significant effects 
on the sustainability of MFIs.

The study contributes to the literature by providing new empirical evidence that credit expansion 
contributes to the financial sustainability of MFIs in SSA. The study uses three proxies for credit 
expansion and gives useful insights for policymakers and/or MFI managers that loan intensity 
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should be the main target of MFIs if the goal is to attain financial self-sufficiency. The results on 
the interaction effects of credit expansion and portfolio quality on MFI sustainability also shed light 
on what is expected from MFI managers to expand credit access to the poor without compromis
ing sustainability. More specifically, given that the potfolio at risk is the major impediment in the 
effort to improve financial sustainability through the expansion of credits, the study suggests that 
MFI managers shall design and implement appropriate risk management strategies to limit the 
portfolio at risk. Alternatively, MFI managers who are unable to linit the portfolio at risk can 
increase interest rate on loans to make up the diminishing financial sustainability due to the rising 
loan defaults. Hence, appropriate loan pricing strategies are also vital in the financial sustainability 
of MFIs given that interest rate charged on loans is also positively associated with the financial 
sustainabilty of MFIs.
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