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Ownership and performance of microfinance

institutions: Empirical evidences from India
Asif Khan*, Alam Ahmad? and Saba Shireen®

Abstract: The study examines the efficiency differences across the ownership
structure of Indian microfinance institutions (MFIs) operating during the year 2005/
06 to 2017/18 in response to regulatory reforms initiated by the Reserve Bank of
India (RBI) in the year 2011. We remove the outliers from the dataset first.
Thereafter, we employ the bootstrap data envelopment analysis (DEA) to assess the
bias-corrected efficiency scores. To identify the performance determinants, we use
bootstrap truncated regression. The empirical results suggest that the performance
difference between NBFCs and Non-NBFC MFIs is not statistically significant in the
sample period. Further, the study finds that the size and ownership structure of MFI
has a positive and statistically significant impact on the efficiency level. Although
the coefficient of PAR30 (Portfolio at risk, 30 days) is statistically insignificant,
however, the results conclude that the deteriorating credit quality has hindered the
efficiency level. The Indian MFI industry needs to focus on the adoption of more
innovative technology and partnership with FinTech (financial technology) firms to
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reduce the transaction costs and service time. The RBI essentially endorses the
regulatory-sandbox practices to offer micro-financial services to the poor.

Subjects: Econometrics; Operational Research / Management Science; Operations
Management

Keywords: Microfinance institutions; efficiency; Indian MFIs; ownership structure;
bootstrap DEA; bootstrap truncated regression; regulatory framework
JEL Codes: G21; G23

1. Introduction

During the recent decades, Indian microfinance has gained international recognition with the claims
that it is one of the significant devices for poverty reduction, women empowerment, household
security and microenterprise development (Kaur, 2016; N. Kumar & Sensarma, 2017; Ambarkhane
et al, 2019). Till the year 2005, the rapid growth of the MFI Industry in India was dependent on
borrowed funds and government aids, etc. In addition, the ownership structure as adopted by most of
MFIs were NGOs, Cooperatives, Societies and Trust which were not legally permitted to collect
deposits from the clients (MFIN, 2018). Therefore, they were depending on outside funds, e.g.,
commercial banks, domestic financial institutions and foreign donors. Additionally, during the year
2005 to 2010, the MFIs transformed from NGOs to shareholder-owned MFIs and pursue growth driven
by the increasing assets size and loan portfolio size (Sa-Dhan, 2016). In October 2010, the micro-
finance crisis erupted in Andhra Pradesh, which is known as the biggest crisis in microfinance history
(Mader, 2013). This was mainly due to the inadequate regulation, pressure on MFIs to earn profits,
over-indebtedness of borrowers and the coercive collection methods of leads to a high number of
registered suicides by MFIs clients (Mader, 2013; Quidt et al., 2012; Yadav & Wongsurawat, 2018). This
unfortunate event triggered the need to incorporate the regulatory framework immediately, to
govern the Indian microfinance sector. Therefore, based on the recommendation of Malegam com-
mittee report 2011, the Reserve Bank of India (RBI) came with the new regulatory norms in the
industry. The industry shifted to a new horizon and introduced a separate category for NBFC-MFIs
which fully transformed the ownership structure of the Indian MFI industry (PwC, 2019). In the bank
efficiency literature, plenty of studies have established the relationship between regulation, owner-
ship structure and efficiency of Banks (See, for instance, Barth et al., 1997; Ahmad and Hassan, 2007;
Shen & Chang, 2006; Pasiouras et al., 2009; Lin & Zhang, 2009; Kumar and Gulati; 2014; Boateng et al.,
2015; Psillaki & Mamatzakis, 2017;). However, MFIs literature reports mixed results about the link
between regulation, ownership structure and performance of MFIs (Ghose et al., 2018; Hartarska &
Nadolnyak, 2007; Pati, 2012; Servin et al., 2012). Moreover, no study exists which established the
association between ownership structure and efficiency of Indian MFIs in the light of regulatory
reform initiated by the RBI in the Indian MFI industry after the year 2011. In addition, the MFIs need
to be financially sustainable to serve the poor clients in the long run (N. Kumar & Sensarma, 2017).
Therefore, assessing the efficiency of Indian MFIs across the distinct ownership structure will be
useful to the practitioner of microfinance. The developed and efficient MFI industry will serve a large
number of the poor section of society and empower the women by providing microcredit which
ultimately assists the government financial inclusion and social development.

The existing study focuses on testing the following hypotheses:

1. Whether Indian MFIs show a rising trend in the efficiency level.

2. Whether ownership structure/Legal status affects the MFIs performance

3. Whether the regulatory framework designed by the RBI influence the MFIs performance

Against this backdrop, primarily, the present study aims to examine the trend in the efficiency of
the Indian MFIs industry for the period 2005/06 to 2017/18. In particular, we employ the bootstrap
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DEA model to assess the bias-corrected efficiency estimates of individual MFIs. Besides, we
investigate the performance difference of different ownership types of MFIs during the entire
period and sub-periods as well. After the regulatory changes, the microfinance sector is dominated
by NBFC-MFIs. The MFIs earlier registered in other legal form have also transformed into NBFC-MFIs
to access the capital market and to gain the confidence of other stakeholders. Therefore, we divide
all sample MFIs into two categories NBFC and Non-MBFC-MFIs to perform the analysis. Further, the
study is extended to explore the efficiency determinants; we employ the bootstrap truncated
regression to identify the factors which determine the performance of Indian MFIs.

The present study contributes to enriching the literature on MFI efficiency. Our study is dissimilar
from the existing empirical literature of MFI efficiency in several parts. First, to the best of the author’s
knowledge, almost all the studies have examined the efficiency by employing the traditional DEA
model (except Wijesiri, 215; Bibi et al., 2018; Khan & Gulati, 2019; Khan & Shireen, 2020) which do not
account the biasness in the efficiency estimates (Simar & Wilson, 2000). We assess the bias-corrected
efficiency scores of individual MFIs for all the years by deploying the bootstrap DEA model which
offers authentic estimates. Second, we explore the performance differences of the MFIs during the
regulatory changes. Third, we explore the performance difference of MFIs with different ownership
types and their separate strategy response to the regulatory change in the sub-periods. Fourth, to
identify the factors determining the efficiency, we employ the bootstrap truncated regression.

The rest of this paper unfolds as follows. Section 2 briefly discusses relevant literature review.
Section 3 describes the methodological framework and briefs about data and inputs-outputs used.
Empirical results are discussed in section 4. Section 5 concludes the study with policy implications
and direction for future research.

2. Relevant literature review

The objective of this section is to explore the empirical studies which seek to establish the linkages
between, ownership structure, size, legal status and efficiency of the Indian MFI industry. The
majority of studies in the literature have assessed the efficiency and productivity of MFIs using
frontier methods (see, Fall et al.,, 2018, Gutiérrez-Nieto & Serrano-Cinca, 2019; Li et al., 2019).
Hermes and Hudon (2018) review 170 studies which identifies the determinants of financial and
social efficiency of MFIs and found the MFI characteristics such as size, age and type of organiza-
tion, source of funding, governance, macro-economic, institutional and political conditions may
affect the MFIs financial and social performance.

We find the majority of researchers analyse the regulatory development in the microfinance sector
in the different countries (see, for instance, Cull et al,, 2011; Haq et al., 2008; Hartarska & Nadolnyak,
2007; Hoxhaj, 2010; Jackson & Islam, 2005; McGuire, 1999; Ndambu, 2011; Pati, 2012; Purkayastha
et al,, 2014; Ranjani, 2012; Trujillo et al,, 2014; Trujillo-Tejada et al,, 2015; Yadav & Wongsurawat,
2018). Lifares-Zegarra and Wilson (2018) examine the association between size and growth of the
MFIs across the different ownership structure and confirm that growth rate varies across the different
ownership form of MFIs. Abdelkader and Mansouri (2019) observe that the efficiency level of MFIs
varies across the different regulatory environment in the Middle East and North Africa (MENA) region.
Recently, Khan and Shireen (2020) examine the drivers of financial and operational efficiency of MFIs
operating in the Eastern Europe and Central Asia (ECA) region by using a bootstrap DEA approach.

In the Indian context, most of the existing studies have only theoretically examined the role of
the MFIs and their challenges, operating models, and regulatory issues of the microfinance
industry (See, for instance, Basu & Srivastava, 2005; Dasgupta, 2005; Field et al, 2013;
Khandelwal, 2007; Nair, 2001; Ray & Mahapatra, 2016; Yadav & Wongsurawat, 2018). A few of
the researchers have tried to investigate the root causes of the crisis in Indian microfinance and
government actions (Bayar, 2013; Constantinou & Ashta, 2011; Dowling, 2011; Ghate, 2007; Hudon
& Sandberg, 2013; Mader, 2013; Nadiya et al., 2012; Palmer, 2013; Priyadarshee & Ghalib, 2011;
Quidt et al., 2012; Wichterich, 2012).
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A very few authors (See, for instance, Masood & Ahmad, 2012; Muneer & Kulshreshtha, 2014;
Muneer, 2016; Kaur, 2016; N. Kumar & Sensarma, 2017; Khan & Gulati, 2019; Ambarkahe et al.,
2019; Singh and Pandey, 2019) assess the empirical performance of MFIs operating in India.
However, all of them have employed the conventional frontier methods to examine efficiency
and Productivity (except a few, i.e., Khan & Gulati, 2019; Singh and Pandey, 2019).

Only a few studies have examined the association between regulation, competition and perfor-
mance of Indian MFIs. In particular, Pati (2012) scrutinizes the impact of regulation on the perfor-
mances of MFIs operating in India. The author has taken operational self-sustainability (OSS) and
return on assets (ROA) as a proxy to measure the sustainability and profitability of MFIs. The author
found that regulation is not statistically significant to affect the sustainability and profitability of MFIs.
However, regulated MFIs have access to capital and have well-established system and process. They
further conclude that regulation in Indian MFIs is getting stronger day-by-day. Ranjani (2012) has
analysed the regulatory framework for Indian MFIs with reference to international experiences. The
author claims that the absence of regulation is one of the factors responsible for the recent micro-
finance crisis of Andhra Pradesh in the year 2010. Recently, Purkayastha et al. (2014) examine the
impact of competition and regulation on the performance of Indian MFIs operating during the year
2008/09 to 2012/13 and conclude that the level of competition positively associated with the MFIs
outreach and operating efficiency however deteriorates the credit quality and profitability.

3. Methodological framework

3.1. Output-oriented CCR-based DEA model

The study deploys an output-oriented constant-returns-to-scale DEA model as suggested by
Charnes et al. (1978) to calculate the original efficiency scores of individual MFI. In the next
step, the study uses the bootstrap procedure in the DEA framework to obtain the bias-rectified
efficiency scores. Let us say, we have nMFIs(i.e.j=1,2,...,n) and each MFIs yield s outputs (y;) by
deploying m inputs (x;). By solving the following linear programming problem, we can measure the
efficiency estimate of particular MFI “0”:

max g5k

s.t.

DX < Xio (1)
24 < 055y

4>0j=12,....ni=12,....mr=12,...,s.

Here 65R stands for original efficiency scores of the MFI “0” and 6 represents the proportion by

which MFI “0” can augment its outputs at the provided level of input resources, in order to become
efficient.)jrepresents the share of MFI j in defining an efficient target for the MFI “o”. If ¢5%= unity,
the MFI is said to be fully efficient, if 65f<1, the MFI is relatively inefficient.

The classical DEA models do not account for the bias; therefore, one may obtain efficiency scores
propelled by the bias and mislead the researcher (Khan & Gulati, 2019; Khan & Shireen, 2020;
Wijesiri et al., 2015). Therefore, in order to obtain a reliable and true efficiency frontier, the study
integrates the bootstrap technique in the DEA structure with N = 2000 bootstrap replication as
instructed by Simar and Wilson (2007). This is how we yield the bias-adjusted efficiency scores of
individual MFIs by separating the bias from original efficiency estimates. Interested researchers
may visit Simar and Wilson (2007) Bogetoft and Otto (211) for a detailed explanation about
bootstrap procedure and algorithms.
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3.2. Bootstrap truncated regression (Simar & Wilson, 2007)

The efficiency estimates which ranges from zero to unity are serially correlated, subsequently, may
mislead the researchers in the post-DEA analysis while identifying the factors responsible to
determine them. Besides, the widely preferred Tobit, ordinary least-square (OLS) regression models
were also condemned by Simar and Wilson (2007). The authors argue that efficiency scores
obtained from the conventional DEA model may offer an inconsistent and biased estimate in
the second-stage of analysis. In order to overcome such limitations, Simar and Wilson (2007)
recommend the bootstrapped truncated regression which provides valid and reliable results so
that a true inference may be drawn for policy formulation and articulating the optimum business
strategies. Therefore, by following Wijesiri et al. (2015), the study deploys the bootstrap truncated
regression model as suggested by Simar and Wilson (2007) to detect the factors influencing the
efficiency level of Indian MFIs. Following is the regression model used in the study with the
selected set of environmental variables;

Effit = Po + P1SIZEi+ + p,PAR30;: + S3EQTA; ¢ + S,REFORMS; + + fsOWNERSHIP; ; + fcAGE;;
+ &t (2)

where Effi;stands for efficiency of it MFI at time t, j, is the intercept and f;,5,,...fs are the
parameters to be estimated and ¢ is the error term. The log of total assets i.e., SIZE is taken as a proxy
to measure the impact of scale of operation on the MFIs efficiency level. Additionally, the most
favoured proxy portfolio at risk greater than 30 days (PAR30) has been incorporated in the model as
a proxy to assess the impact of credit quality on MFIs’ efficiency level. Besides, the equity to total
assets (EQTA) is deployed as a proxy to evaluate the degree of capitalization of MFIs. The EQTA
specifies the stability of the MFIs, if the EQTA is higher, the MFI is said to be stable or vice-versa.
Moreover, the study uses three dummy variables: REFORMS, OWNERSHIP, and AGE, in order to capture
the effect of new regulatory reforms, ownership and experience of MFI, respectively. Table 1 describes
the definition and expected signs of discussed environmental variables used in the study. It is worth
mentioning here that the study uses 2000 bootstrap iterations to estimate the optimum parameters
in line with Simar and Wilson (2000). The authors who are keen to know more details about bootstrap
truncated regression procedure are referred to visit Simar and Wilson (2007).

3.3. Input-output specifications and database

Broadly, the efficiency literature uses two approaches; first, the production approach (Benston,
1965) and second, the intermediation approach (Sealey & Lindley, 1997) to select an input-output
combination to incorporate in the DEA framework. Moreover, MFIs have multi-objectives and
usually, MFIs do not accept deposits, particularly in India. Therefore, none of the two approaches
is suitable in the case of MFIs (N. Kumar & Sensarma, 2017). It is worth mentioning here that the
study keeps in view the dual objectives of MFIs (i.e., financial and social) while selecting the output
combination in line with Wijesiri et al. (2015). Since the MFIs have dual goals to achieve, therefore,
performance of them must be assessed on basis of dual perspectives; financial and social (Piot-
Lepetit & Nzongang, 2014; Wijesiri et al, 2015; Jaiyeoba et al., 2018). Therefore, the study
combines financial and social proxies to account for financial sustainability (i.e., financial revenue,
gross loan portfolio) and social outreach (i.e., number of borrowers). The description of inputs—
outputs used in the analysis and represented in Table 2.

The data of selected inputs and outputs variables for and environmental variables are extracted
from the Mix Market dataset of the World Bank (https://databank.worldbank.org/source/mix-market)
for the Indian MFIs operating during the period 2005/06 to 2017/08. Additionally, the data extracted
for the financial variable are taken in local currency (INR), and data for employees and borrowers are
taken in actual numbers. To estimate the true production frontier, we first detected the outliers by
using the procedure suggested by Banker and Gifford (1988). We define an arbitrary decision rule and
set the screen level at 1.6 by following Banker and Chang (2006) [5]. If the ¢**P¢" > 1.6for any MFI, we
declare that MFI as an outlier and removed from the sample. The data with and without outliers are
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Table 1. Description of environmental variables

Predictor Symbol Definition Expected sign Literature

Scale of operation | SIZE Log of total assets

I+

Bassem (2008), Bibi
et al. (2018), Khan
and Gulati (2019)

Credit quality . PAR30 The fraction of - Bibi et al. (2018),
gross loan portfolio Khan and Gulati
remain due for (2019)

more than 30 days

Degree of . EQTA Total equity capital | + Wijesiri et al. (2015),
capitalization to Total assets ratio Khan and Gulati
(2019)
Reforms REFORMS Dummy: Pre- * Quidt et al,, 2012
reforms = 0, Post-
reforms = 1
Ownership structure | OWNERSHIP Dummy: Non-NBFC | * Hag et al. (2010),
=0,NBFC=1 Wijesiri et al. (2015)
experience of MFIs | AGE[6] Dummy: + Gutiérrez-Nieto
Mature = 1, Non- et al. (2009),
mature =0 N. Kumar and
Sensarma (2017),
Bibi et al. (2018)

Author’s compilation.

visualized in the Figures A1 and A2, respectively in the Appendices. After cleaning the dataset, we
were left with 1102 observations. To avoid any possible inflation effect, we deflate the financial
variables by gross domestic product (GDP) deflator, and after that the data are mean normalised
following the Sarkis (2007) [3]. The descriptive statistics of input-outputs used in the DEA model are
reported in Table 3.

4. Empirical results and discussion

4.1. Estimation of efficiency estimates

We rely on the overall efficiency which represents the dual goal performance of financial and
social aspects of microfinance. The study has combined three outputs namely; gross loans
portfolio, financial revenue (i.e., to measure financial aspect) and number of borrowers (i.e., to
measure the social aspects) and estimate the overall efficiency scores of individual MFI. We
construct the separate efficiency frontier for each year despite a single multi-year frontier. The
descriptive statistics of conventional DEA scores (6;) and bias-corrected efficiency scores (6**) are
reported in Table 4 and visualized in Figures 1 and 2. The comparison of original and bias-
corrected estimates is also shown in the frequency distribution and boxplot (see Figure 2). From
the empirical results, we note that the original efficiency estimates are overestimated and may
mislead the author. We observe that the average bias-corrected efficiency estimates vary from
a minimum of 0.619 in the year 2009/10 to a maximum of 0.833 in the year 2017/18 (Table 4).
Further, we note that the grand mean of original efficiency and bias-corrected efficiency are
0.806 and 0.735, respectively. The results obtained from the bootstrap DEA model are more
reliable and useful for drawing the inferences or to use in the second stage of analysis (Khan &
Gulati, 2019; Wijesiri et al.,, 2015). Therefore, our entire study is based on the bias-corrected
efficiency estimates which are more reliable and reflect the real picture.

4.2. Trends in the efficiency of the Indian microfinance industry

We observe from the empirical results that the average bias-corrected efficiency estimates vary from
a minimum of 0.619 in the year 2009/10 to a maximum of 0.833 in the year 2017/18. Further, during
the entire study period, the average bias-corrected efficiency score is 0.735. This is evident that the
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Table 2. Description of input-output used in DEA framework

Inputs

Definition

Unit

Usage in literatures

Total assets

Operating expenses

Total of all net assets

Personnel+ depreciation

&amortisation+
administration expenses

INR

INR

Gutiérrez-Nieto et al.
(2009), Wijesiri et al.
(2015)

Widiarto and
Emrouznejad (2015)

Athanassopoulos (1997),
Gutiérrez-Nieto et al.
(2009), Widiarto and

Emrouznejad (2015)

Bassem (2008),
Gutiérrez-Nieto et al.
(2009), Widiarto and
Emrouznejad (2015),

N. Kumar and Sensarma
(2017),

Literatures

Number of employees Total number of staff Number

Outputs Definition Unit

Gutiérrez-Nieto et al.,
2009; Widiarto &
Emrouznejad, 2015;
Wijesiri et al,, 2017; Van
Abdelkader & Mansouri,
2019; Khan & Gulati,
2019

Gutiérrez-Nieto et al.
(2009), Lebovics et al.
(2016), N. Kumar and
Sensarma (2017)

Piot-Lepetit and
Nzongang (2014), Wijesiri
et al. (2015), Khan and
Gulati (2019)

Variable definitions have been taken from Mix Market, accessed in October, 2017 (https://www.themix.org/sites/
default/files/publications/global_benchmark_report_fy2015_0.pdf).

Authors’ elaboration.

Revenue from loan INR
portfolio+ interest & fee+
other revenue

Financial revenue

Gross loan portfolio Total value of loans INR

Number of active Number

borrowers

Number of borrowers

MFIs industry can further increase the output by 26.5 percent without additional use of any input
resources. Furthermore, the empirics of the study found that on average the efficiency of the Indian
MFI industry declines sharply during the year 2009/10 (see Table 5). It is worth noting here that this
was an adverse impact of the Andhra Pradesh event on the performance of the entire MFI industry.
However, the industry had recovered soon with the help of the revised regulatory framework,
immediately initiated by the Government and the Reserve Bank of India (RBI) which redefined the
operating model of the Indian MFI industry. Though the MFI industry has not grown significantly in
terms of financial performance, the operating practices have completely transformed since the
beginning. Further, the empirical results suggest that efficiency has declined in the year 2014/15
and 2016/2017. The strict regulatory actions and modifications in the existing policy hinder the
performance of MFIs. In addition, the RBI has called application to issue a licence for Small Finance
Banks (SFBs) and Payment Banks, this diverts the MFIs efforts from lending to acquiring the license.
Further, in 2016/17 the demonetization announcement of the Prime Minister of India has crushed the
liquidity of MFIs and decreased the quality of credit portfolio due to lower collection rate (MFIN, 2018).
However, the MFI industry has recovered soon and the repayment rate has increased in the next
financial year 2017/18 which ultimately enhances the efficiency level of MFIs. Furthermore, we found
from the results that the industry has accelerated in terms of performance, but the rate of accelera-
tion is not satisfactory to get operated on the best-practice frontier. During the first sub-periods the
averages of efficiency estimates were relatively lower, but, after the revised regulatory norms, the
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Table 3. Descriptive statistics of the inputs and outputs accommodated in DEA model

Variables Mean Std. Dev. Min. Max.
Inputs Total assets 5.33e+07 1.63e+08 4482 2.28e+09
Operating 3,788,163 1.18e+07 814 1.95e+08
Expenses
Number of 845.5998 2008.938 10 22,733
Employees
Outputs Gross loan 5.08e+07 1.54e+08 3586 1.97e+09
portfolio
Financial 9,755,957 3.03e+07 609 54.44e+08
revenue
Number of 264,571.5 714,530.9 46 6,242,266
borrowers

Mix Market database.

Table 4. Descriptive statistics of efficiency scores ownership wise

Ownership NBFC Non-NBFC Industry
Efficiency 6k 1 6k Bk« 6k Ok«
type

N 600 600 502 502 1102 1102
Mean 0.783 0.695 0.793 0.700 0.787 0.697
Std. Dev. 0.159 0.145 0.164 0.148 0.161 0.145
Min 0.097 0.087 0.214 0.174 0.097 0.087
Max 1.000 0.958 1.000 0.973 1.000 0.973

Author’s compilation.

performance sharply improves during the second sub-period. This is evident with the higher averages
of both original and bias-corrected efficiency estimates during the second sub-period.

During the year 2009/10, immediately before the regulatory changes, the industry was not
making equal revenue, few of them were growing at a faster pace and charging higher interest
rates, earning big profits out of the poor. This is evident from our empirical results that in the
financial year 2006/07 and 2007/08, we observed more variations in the distribution of efficiency
estimates. In addition, we note from Table 5 that efficiency estimates were relatively higher in
these years (i.e., before regulatory changes, i.e., first sub-period). We observe the notable
efficiency improvement after the inception of new regulatory norms. It is worth noting here
that the recommendation of the Malegam committee report has boosted the growth of NBFC-
MFIs in the industry; therefore, the MFI industry becomes more professional, organized, regulated
and efficient. This is evident from the empirical result of the study, we find a significant change in
performances in the second sub-period (see Table 5, Panel C).

4.3. Efficiency across distinct ownership structure

To examine the difference across the distinct ownership structure, we divide the entire sample
MFIs into two groups namely; NBFC-MFIs (i.e., a new category of MFIs created by the RBI based on
the Malegam committee report), and Non-NBFC-MFIs (i.e., includes NGOs, Trust, Societies, and
Cooperatives and Section 8 Companies). This section describes the performance differences
between NBFC-MFIs and Non-NBFC-MFIs. The annual averages of bias-corrected efficiency esti-
mates are reported in Table 6 and visualized in Figure 3. The empirical results reveal that during
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Figure 1. Density distribution
sunflower plot.

Figure 2. Boxplot conventional
and bias-corrected DEA scores.
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the first sub-period the performance of Non-NBFC-MFIs is higher than their NBFC counterparts. In
contrast, during the second sub-period, the performance of NBFC MFIs is higher. This is evident
from the results, during the first sub-period the annual averages of efficiency are 0.713 and 0.721,
for NBFC and Non-NBFC MFIs, respectively. Besides, during the second sub-period, the average
efficiency estimates are 0.759 and 0.738 for NBFC and Non-NBFC MFIs, respectively. This indicates
that new regulatory reforms are favourable to the NBFC MFIs. However, the Non-NBFC-MFIs are
equally efficient in the MFI industry during the entire period of study in comparison with their
counterparts, i.e. NBFC-MFIs. This is evident from the empirical results; Li test indicates the
differences in efficiency are not statistically significant during the entire study period and first sub-
period. However, during the second sub-period, the differences in performance between NBFC and
Non-NBFC were statistically significant.

We perform three non-parametric tests namely, (i) Adapted Li test (Li, 1996) following the
guidelines of Simar and Zelenyuk (2006), (i) Kruskal-Wallis test, and (iii) Jonckheere-Terpstra
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Figure 3. Boxplot of efficiency
estimates across the ownership
types of MFIs.
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test. In particular, all the above-mentioned tests are robust and have excellent statistical power to
draw the valid inference. The Li test (Li, 1996) is adapted to the DEA context by following the
guidelines of Simar and Zelenyuk (2006). This test is more powerful and suitable to examine the
density of two functions of DEA based efficiency estimates since it accounts for boundedness and
continuity condition. One of the advantages of this test is it does not require the number of
observation to be equal in each group. The empirical results of the tests are reported in Panel
C of Table 6. We observe that the performance of Non-NBFC MFIs remained more or less equal with
their NBFC counterparts during the entire study periods. Our observations are corroborated by the
empirical results; the coefficient of the Li test is not statistically significant. Our findings are
consistent with Abdelkader and Mansouri (2019) who finds no statistically significant difference
in performance across the legal status. Therefore, we accept the null hypotheses which claim that
NBFC and Non-NBFC MFIs are equally efficient (see Table 6, Panel C).

4.4. Results of bootstrap truncated regression

We perform bootstrap truncated regression analysis as suggested by Simar and Wilson (2007) to
examine the factors explaining the efficiency of Indian MFIs. We regress the bias-corrected
efficiency scores on selected environmental variables (using equation 2). The results of the second-
stage bootstrap truncated regression are reported in Table 7.

The predictor legal status seems to have a positive association with the financial performance of
MFIs. Thus, the results reveal that the NBFC-MFIs are more financially efficient compared to their
counterpart Non-NBFC MFIs. These MFIs are professionally managed and equipped with state-of-
art technology; therefore, the cost of per rupee lend is low in the case of NBFCs (Servin et al., 2012).
However, the results are contradictory to the findings of Gebremichael and Gessesse (2016). The
MFIs industry always remains in debate for the degree of regulation. The absence of regulation
may lead to the industry in crisis, which is evident from the Indian microfinance sector (Quidt et al.,
2012). Besides, Bassem (2009) found that regulation and financial performance of MFIs have
a positive association. The empirical results of our study show that new reforms have improved
the financial efficiency performance of the Indian MFIs industry. The positive and statistically
significant coefficient of reforms confirms our findings. The results are in contrast with Hartarska
and Nadolnyak (2007) who confirmed that regulation does not guarantee financial sustainability.
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Table 7. Results of bootstrap truncated regression

Explanatory variables Bias-corrected efficiency 95 percent CI
Constant 1.03 (0.103)*** [0.830-1.232]

REFORMS 0.017 (0.012)*** [0.010-0.059]
OWNERSHIP 0.017 (0.014) [0.010-0.045]

AGE 0.011 (0.012) [-0.012-0.036]

PAR30 -0.005 (0.000) [-0.001-0.001]

EQTA -0.202 (0.029)*** [-0.257—-0.143]

SIZE 0.016 (0.008)* [-0.000-0.032]

Number of observation 1102

Wald chi2 (p-value) 81.20 (0.000)

Number of replications 2000

Sigma 0.148 (0.005)*** 0.138-0.158

(1) Figures in parentheses are bootstrapped standard error, (2) ™ ™ and * indicate coefficients are significant at 1, 5

and 10 percent levels, respectively, and (3) CI = bootstrap confidence interval.
Authors’ calculations.

Further, the maturity (age) level of MFIs is expected to have a bidirectional association with the
efficiency level (Hermes & Hudon, 2018). The older MFIs are likely to be financially efficient by
reaping the advantage of accumulated experience. However, the new MFIs may achieve a higher
efficiency level by using start-of-art technology and grow faster than their young and mature
counterparts (Lifiares-Zegarra & Wilson, 2018). Our results suggest that maturity has a positive
impact on the financial performance of MFIs. However, the coefficient is not statistically significant.
The empirical estimates of the study are in line with Wijesiri et al. (2015).

Furthermore, like Daher and Le Saout (2015), and Ghose et al. (2018) our study found that MFIs
enjoy economies of scale, as the size of scale grows the efficiency improves. This is evident from
the results that when the assets base increases the MFI tends to become more financially efficient.
The coefficient of size is statistically significant at one per cent level of significance. Consistent with
Daher and Le Saout (2015), we draw the inference from the empirical results that as the credit
quality decreases, the efficiency is likely to declines. However, the coefficient is not statistically
significant in our data sample. The results reveal that Equity has a negative and statistically
significant impact on efficiency. Our findings are consistent with the conclusion given by Wijesiri
et al. (2015). However, Daher and Le Saout (2015) assume that well-capitalised firms are better
protected against unexpected operational expenses, and these MFI have a lower cost of funding.

5. Conclusions, policy implications direction for future research

The study examines the trend of efficiency of the Indian MFIs industry operating during the year 2005/
06 to 2017/18 in response to the regulatory changes in the Indian microfinance industry. In addition,
we investigate the performance difference across the ownership types of MFIs. Therefore, we divide all
sample MFIs into two categories NBFC and Non-MBFC-MFIs to perform the analysis. We extend the
analysis to explore the efficiency determinants by employing the bootstrap truncated regression.

The empirical results show that the performance of the MFI industry has significantly improved
during the second sub-period after the new regulatory reforms. However, there is still scope for further
improvements, and on average the MFI industry can further increase the output by 26.5 percent
without any additional input resources. In particular, we note from the empirical results that the
average efficiency estimates vary from a minimum of 0.619 in the year 2009/10 to a maximum of
0.833 in the year 2017/18. Further, we observe the efficiency levels are 0.735, 0.718 and 0.750 during
the entire study period, first and second sub-period, respectively. Although, during the first sub-
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periods, the average efficiency estimates were relatively lower; however, after the revised regulatory
reform the performance sharply improve during the second sub-period. To ensure sustainability, the
Indian microfinance industry has seen significant regulatory and structural changes during the second
sub-period. In response to the Andhra Pradesh crisis, the Reserve Bank of India (RBI) came with the
new regulatory norms in the MFI industry with the purpose to inculcate confidence in the stakeholders.
Moreover, we find that the performance of NBFC-MFIs has significantly improved after the regulatory
reforms. However, we did not find any performance differences between the first and second sub-
periods in the case of Non-NBFC-MFIs. In addition, we observe more growth in the efficiency level of
NBFC-MFIs compared to their counterparts, i.e., Non-NBFC MFIs during the study period.

Additionally, the results of bootstrap truncated regression reveal the performance NBFC-MFIs
is relatively better than their counterparts. Furthermore, we note that the excess of regulation
might hinder the performance of MFIs. Therefore, policymakers and regulators need to tighten
the knot when it is needed only; otherwise, this could hamper the performance of Indian MFIs.
We note from the results that the deteriorating credit quality of the loan portfolio may hamper
the financial performance of MFIs. Therefore, the practitioners of microfinance need to design
the optimum framework to assess the risk involved in credit while taking the lending decision.
We observe that the use of equity capital may have been much better. The results confirmed
that overcapitalize MFIs are efficient, this may be due to the rise of agency problem in the case
of the NBFC category of MFIs. The direction of equity capital flow is not towards the small MFIs
but rather the large ones. We may conclude that small MFIs must be funded with equity capital
by the investors having patience so that the small ones can grow and compete with the large
MFIs which have easy access to the capital market.

The study suggests future policy initiatives need to focus on the adoption of more innovative
technology in India by outsourcing services to FinTech (financial technology) firms. The financial
technology will assist in reducing transaction costs and service time. Moreover, the policymakers and
regulators of the Indian MFI industry must understand the basic characteristics of MFIs and formulate
the most suitable policy. The regulators must try regulatory-sandbox practices and allow various new
start-ups in the controlled environment to offer micro-financial services to the poor. The development
of the MFI industry by setting up the proper regulatory framework and convenient operating space for
every ownership type of MFIs will benefit in poverty alleviation and enhance the economic prosperity
of the poor and women in India. The interested researchers may incorporate the other proxies such
number of women borrowers or rural borrowers to measure the social aspects of MFIs. In addition,
one may also enquire about the impact of the COVID-19 Pandemic on the performance level of MFIs
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Figure A2. Scatter plot: input-
output after outlier’s removal.
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