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Revisiting efficiency of microfinance institutions (MFIs):
an application of network data envelopment analysis

Mohammad Nourani , Nurhafiza Abdul Kader Malim and Md Aslam Mia

School of Management, Universiti Sains Malaysia, Penang, Malaysia

ABSTRACT
In order to achieve financial inclusion objectives of Sustainable
Development Goals (SDGs) and provide continuous financial sup-
port to the unbanked population, microfinance institutions (MFIs)
must attain efficiency in their operations. Hence, the main purpose
of this study is to examine various efficiencies of MFIs based on
their goals and operational mechanisms. By utilizing a unique pro-
duction process and network data envelopment analysis (NDEA)
technique, we estimated three different types of efficiencies (oper-
ational, financial and outreach) of 90 MFIs from 2013 to 2018. It
was discovered that the overall efficiency of the MFIs was not up to
the required standard and it became even worse when the financial
and social outreach efficiencies were considered. However, oper-
ational efficiency (ability to generate intermediaries) was relatively
better and remained high among the regulated MFIs. On the con-
trary, the financial and social outreach efficiencies were found to be
better among the unregulated MFIs. Moreover, our results also
highlight the divergence in efficiency between regions, legal status
and regulatory environment; with projection analysis suggesting a
simultaneous reduction in input, and an increase in output of ineffi-
cient MFIs to facilitate their attainment of efficiency. Policy implica-
tions are subsequently discussed.
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1. Introduction

The importance of financial inclusion—easy access to useful and affordable financial
products and services, has gained considerable attention among the policymakers and
practitioners due to its proven effect on the improved wellbeing of the poor.
However, we are still far away from the realization of the ‘financial inclusion for all’
goal by 2030, as 1.7 billion adults remain unbanked as of 2017 (World Bank, 2020).
One of the reasons for a large number of unbanked adults and low level of financial
inclusion in many parts of the world is owing to the reluctance of formal financial
institutions to render financial services to the poor, as it is deemed to be non-profit-
eering (Mia, Lee, et al., 2019). This is why the emergence of microfinance and its

CONTACT Md Aslam Mia aslammia@usm.my
� 2020 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/
licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is
properly cited.

ECONOMIC RESEARCH-EKONOMSKA ISTRAŽIVANJA
2021, VOL. 34, NO. 1, 1146–1169
https://doi.org/10.1080/1331677X.2020.1819853

http://crossmark.crossref.org/dialog/?doi=10.1080/1331677X.2020.1819853&domain=pdf&date_stamp=2021-12-29
http://orcid.org/0000-0002-1637-8126
http://orcid.org/0000-0002-5113-918X
http://orcid.org/0000-0002-6452-1126
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1080/1331677X.2020.1819853
http://www.tandfonline.com


expansion to many countries is crucial to the upliftment of commercially excluded
people (Haque et al., 2019). Consequently, MFIs are now being operated in a min-
imum of 120 countries globally and owing to its unique mechanism of rendering
financial services to the poor, many people perceived the institution as a potential
solution to the problems of financial inclusion of the world’s unbanked population
(Brown et al., 2016; Chibba, 2009; Mader, 2018).

Although microfinance remains a lucrative option towards achieving financial
inclusion, it is not uncomplicated. As an instance, most of the microfinance institu-
tions (MFIs) were initially socially driven, with the provision of financial services to
the poor and unbanked as a prime objective (Kang et al., 2019; Rambu Atahau et al.,
2020). However, with the advent of time and remarkable changes in the industry;
attaining financial sustainability became a theme among the policymakers, managers
and practitioners (Mia & Lee, 2017; Serrano-Cinca et al., 2016). Since financial sus-
tainability is comprehensive and relatively new in the context of microfinance, attain-
ing it becomes challenging to many MFIs due to their unfamiliarity with the concept.
However, studies exist which recommend attainment of efficiency via the utilization
of scarce resources in MFIs; and could be one of the successful ways to achieve sus-
tainability (Balkenhol, 2007).

It is also widely believed that efficient or financially sustainable MFIs can alleviate
poverty, and reach out to the unbanked and economically-disadvantaged population
faster than the inefficient ones via the spill-over effect (Shankar, 2007). Moreover,
Gustafson (1994) reiterates that a sustainable institution: ‘… produces outputs that
are sufficiently in demand for enough inputs to be supplied to continue production
at a steady or growing rate’. Nonetheless, Singh et al. (2013) also highlighted that
banks and MFIs are judged based on how efficiency is easily achieved in their opera-
tions. Evidently, efficient and productive MFIs will tend to provide better products
and services to the poor at low costs, which will subsequently enhance their wellbeing
(Mia & Ben Soltane, 2016).

In view of this, MFIs need to achieve efficiency in their operations for an uninter-
rupted flow of financial services to the masses (Ullah et al., 2019). Nonetheless,
attaining efficiency becomes crucial in the current context because donors, funders
and investors now require MFIs to be self-sustainable, and operate without donations
or concessionary funds as these sources have become insufficient. At this point, utiliz-
ing the scarce resources efficiently becomes a priority for the managers of MFIs, who
require specific guidance on efficiency improvement. Moreover, ensuring resource
efficiency will facilitate achievement of the intended dual objectives of MFIs—which
is to achieve a wider coverage via financial inclusion (i.e., extend quality services to
the poor) and attain self-sustainability (financial viability).

Hence, the objective of this study is to evaluate the efficiency of MFIs by consider-
ing a Network Data Envelopment Analysis (NDEA) approach; which according to the
author’s knowledge, has been applied to none or a very few studies in the microfi-
nance research. This is not to say that this study is the first to evaluate the efficiency
of MFIs; but rather, a large number of studies abound that have successfully evaluated
the efficiency of MFIs in a single country, regional or at a global level: Ayayi and
Wijesiri (2017); Fall et al. (2018); Gutierrez-Goiria et al., 2017); Kaur (2016); Kumar
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and Sensarma (2017); Mia, Dalla Pellegrina, et al. (2019); Piot-Lepetit and Nzongang
(2014); Wijesiri and Meoli (2015); Wijesiri et al. (2015).

However, our study differs in many ways from the existing literature cited above.
First, we consider a unique three-divisional production process that was based on the
notion of the intermediation approach, and has been largely ignored in the existing
microfinance efficiency literature. Majority of the above-mentioned studies considered
the production process of MFIs as a single black-box, where the efficiencies of inner
divisions were unknown. By applying the multiple-stage production process, the effi-
ciency of MFIs as intermediary institutions can be ascertained. This is very crucial as
MFIs have to generate a large portion of their financial capital by employing market-
based instruments, rather than relying on the traditional donors in recent years.
Second, the novelty of the approach employed in this study lies in the ability to iden-
tify ways for potential improvements. It will be a great feat on the part of the manag-
ers of MFIs to gain insight on specific ways to achieve efficiency; either by reducing
input, increasing output or a combination of both. Third, we made a comparison of
efficiency levels among various MFIs based on regulation, legal status, and regional
location, capable of facilitating prompt efficiency-related decisions by the policy-
makers and regulatory authorities. Fourth, this study utilizes a very recent dataset (up
to 2018) from the World Bank, with the majority of the earlier researches utilizing
data only up to 2015, consequently enabling fresher evidence of MFIs efficiency from
the global perspective.

The remainder of this paper is organized as follows: Section 2 presents a review of
related literature; Section 3 discusses the research design comprising data, methods
and techniques; Section 4 involves discussion of results; and finally, Sections 5 and 6
conclude with policy implications and, limitations and suggestions for future research
respectively.

2. Literature review

Efficiency in microfinance refers to the ability of MFIs to transform inputs into out-
puts by either maximizing outputs with given inputs, or minimizing inputs with given
outputs; which has become a subject of discussion lately (Balkenhol, 2007). With the
increasing number of MFIs now reaching the poor globally, it becomes imperative to
understand the dynamics of efficiency of MFIs in providing financial services to the
poor. Furthermore, having a greater insight into the efficiency of MFIs would facili-
tate better funding decisions by governments and donors (Wijesiri et al., 2015).

Till date, there exists a number of studies that have successfully evaluated the effi-
ciency of MFIs by focusing on different regions, contexts, sample periods and meth-
ods. In terms of methods and approach, previous studies have employed ratio
analysis, parametric and non-parametric techniques; with the latter accounting for the
majority of existing literature. To be more specific, most of the MFIs’ efficiency stud-
ies utilized a parametric technique known as the Stochastic Frontier Analysis (SFA)
and a non-parametric technique known as Data Envelopment Analysis (DEA); with
both methods having their advantages and disadvantages.
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To the authors’ knowledge, relatively little evidence exists on the usage of the SFA
technique in the estimation of the efficiency of MFIs. Among others, Hermes et al.
(2011) and Servin et al. (2012) adopted the SFA technique in estimating the efficiency
of MFIs, where the MFIs were assumed to produce a single output as the dependent
variable for functional estimation. In contrast, the DEA was used extensively in the
literature to measure the efficiency of MFIs (Ayayi & Wijesiri, 2017; Gutierrez-Goiria
et al., 2017; Kaur, 2016; Kumar & Sensarma, 2017; Mia, Dalla Pellegrina, et al., 2019;
Piot-Lepetit & Nzongang, 2014; Wijesiri & Meoli, 2015; Wijesiri et al., 2015). The
DEA utilizes mathematical programming to estimate efficiency, which requires mul-
tiple inputs and outputs (Charnes et al., 1978).

Since a trade-off exists between the dual objectives of MFIs—financial sustainability
and social outreach (Awaworyi Churchill, 2018, 2020), Hermes et al. (2011) subsequently
utilize the SFA technique in the analysis of the overall efficiency of MFIs and their out-
reach to the poor. It was evidenced from the literature that a trade-off exists where social
outreach is negatively related to efficiency, indicating the inefficiency of the MFIs focus-
ing on lending to the poor. Servin et al. (2012) also employed the same SFA approach to
examine the efficiency of MFIs based on its different ownership by utilizing data from 18
Latin American countries. Their findings revealed that the NGOs and cooperatives
incurred lower interfirm and intrafirm efficiencies compared to the banks and non-bank
financial institutions, which stemmed from the usage of lower technology.

By utilizing the DEA technique, Piot-Lepetit and Nzongang (2014) developed a
benchmarking approach and performance indicators aimed at lowering the trade-off
between financial sustainability and poverty outreach of the MFIs in Cameroon. The
findings revealed the presence of a trade-off for 15% of MFIs. Similarly, Kaur (2016)
employed the DEA in examining the role of efficiency in reaching the women and
the poor in India. The results suggested that the average financial efficiency (at 84%)
was higher than the social efficiency of MFIs which was rated at 32%. This finding
confirms the speculation that the MFIs focused more on financial goals as opposed to
a social mission. Going a step further, Wijesiri et al. (2015) employed a two-stage
double bootstrap DEA approach and discovered that older MFIs in Sri Lanka were
inefficient in terms of poverty outreach, subsequently indicating a mission drift as
they tended to diversify their portfolio from initially targeted customers to relatively
wealthier ones. Their findings also revealed that the type of MFI (whether NGO or
non-NGO) does not influence financial efficiency.

Using a seemingly unrelated regression, Gutierrez-Goiria et al. (2017) analyzed the
determinants of social and economic efficiencies of MFIs in different regions, ages
and legal statuses. The results indicated that legal status was essential in obtaining
greater economic and social efficiency. In contrast to the discovery of Servin et al.
(2012), their results from a ‘legal status’ point of view indicated that banks were
linked to lower economic and social efficiency, while NGOs were linked to the high-
est efficiency in both dimensions. More recent findings by Adusei (2019) from utiliz-
ing a sample of credit unions, banks, non-bank financial institutions, rural banks and
NGOs; suggested that apart from board gender diversity, credit union MFIs were the
most technically efficient. Nevertheless, the legal status of MFIs has an impact on
social efficiency since NGO-MFIs are more socially oriented than their counterparts.
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In another study, Wijesiri et al. (2017) examined the impacts of age and size on
financial and social efficiency using a bootstrap meta-frontier DEA methodology
based on several regions and discovered that age and size influenced both aspects of
efficiency. The older MFIs, though financially efficient compared to the younger ones
due to better market penetration, are inefficient in achieving outreach goals. Their
results also indicated that larger MFIs tend to have higher financial and social effi-
ciencies owing to their higher economies of scale. In a similar view, Adusei (2019)
also observed the effect of size on the efficiency of MFIs, with the larger MFIs being
technically efficient than smaller ones.

Utilizing data from 99 non-profit MFIs (NGOs and cooperatives), and applying
the dynamic DEA that takes the inter-temporal activities between two time peri-
ods into account; Ayayi and Wijesiri (2018) discovered that most non-profit MFIs
with lower average efficiency tend to be inefficient. By employing the stochastic
distance function approach, Kumar and Sensarma (2017) analyzed the efficiency
of MFIs via consideration of multiple outputs and inputs. They discovered that a
trade-off existed between efficiency and outreach, particularly in reaching out to
the poor. Moreover, Mia, Dalla Pellegrina, et al. (2019) investigated the link
between outreach (financial inclusion) and efficiency of 122 MFIs employing the
dynamic slack-based DEA method. Consistent with Wijesiri et al. (2015), their
results suggested a mission drift of MFIs in Bangladesh from reaching the poor, in
areas where most MFIs are operationally inefficient. Furthermore, it was observed
that regulations imposed constraint to MFIs and reduced their overall efficiency.
Interestingly, they also discovered that higher financial inclusion led to
greater efficiency.

Recently, Hossain et al. (2020) analyzed the impact of competition on the eco-
nomic sustainability and social performance of 1139 MFIs from 2005 to 2014, utiliz-
ing the random effect generalized least square method. They found strong evidence
that competition has a negative and significant effect on the economic sustainability
of MFIs, which is in contrast to the neo-classical competition theory, which suggests
that competition enhances efficiency/sustainability. Interestingly, with respect to social
performance, they discovered that competition has a negative impact on the breadth
of outreach, but a positive impact on the depth of outreach of MFIs.

Zainal et al. (2020) examined the role of regulation and supervision on the social
and financial efficiency of MFIs in ASEAN-5 countries. The estimation methods used
in the study include DEA, panel regression and generalized method of moments. The
results indicate that MFIs have lower social efficiency and greater financial efficiency,
suggesting a mission drift of MFIs in poverty eradication. Furthermore, bank regula-
tion and supervision are inadequate to meet social needs, thereby hindering the
MFI’s effort to eradicate poverty.

To summarize the development of efficiency and productivity research in microfi-
nance, Fall et al. (2018) utilized quantitative synthesis of the literature and provided
empirical evidence using meta-analysis of Mean Technical Efficiency (MTE) obtained
from 38 studies. Their findings revealed that the efficiency of the microfinance indus-
try was weak, with approximately 61.1% MTE. They further pointed out that MFIs
have utilized more resources to attain outreach goals.
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3. Research design

3.1. Sample selection and data source

Since the main purpose of this study is to estimate efficiency, MFIs institutional data
were obtained from a secondary source named Microfinance Information Exchange,
Inc (MIX). Previously independent, the MIX currently uses the World Bank online
platform to release its extensive data of global MFIs1. The data are publicly available
and can now be accessed at no cost for a wide range of MFI-related information;
including their organizational, financial and social outreach data for 121 economies.
These data are voluntarily submitted by the MFIs across the world on a quarterly
basis, standardized and validated by MIX before it is published online. Several studies
in the past have utilized this data source owing to its extensive global coverage, reli-
ability and authenticity (Abdullah & Quayes, 2016; Mia & Ben Soltane, 2016; Quayes,
2015). The MIX had been obtaining the data since 1996, with the recent release cov-
ering data up till 2019 (only a few MFIs data were available for 2019).

This study was initially planned to cover the maximum number of MFIs (the deci-
sion-making units (DMUs) for efficiency analysis) and a recent period to obtain bet-
ter representativeness of the sample and efficient estimates; however, few criteria had
to be employed in selecting the final sample and the period. As an instance, the DEA
method required that each input and output is observed throughout the sample
period, indicating there should be no missing values. A second decision was to select
either balanced or unbalanced panel data. Balanced data is a set of data where all ele-
ments are observed throughout the entire time frame, while unbalanced data is a set
of data in which the data category is not observed during certain years. Although
DMUs can be unbalanced to estimate efficiency; however, consistent result will be
lacking should the sample size vary over time. Given a varying number of MFIs being
reported in MIX from year to year, a large balanced panel sample was considered
after which an appropriate filtering technique followed.

Considering the period, our goal was to utilize the recent data in the analysis; with
initial filtering (for balanced panel data) resulting in a total of 311 MFIs between
2013 and 2018. After filtering the missing data, we were left with 90 MFIs having the
complete data for all required input and output variables chosen in this study. Hence,
the final sample included a total of 90 DMUs with a period of 2013-2018 and
excluded the possible effects of the 2007–2009 global financial crisis that may alter
the efficiency of MFIs. Yet, the sample size remains well above the minimum thresh-
old to run the DEA (Boussofiane et al., 1991; Bowlin, 1998; Dyson et al., 2001;
Golany & Roll, 1989). In terms of selecting DMUs, Sarkis (2007) presented two views
on the determination of the appropriate sample size in DEA analysis. The first
assumption was that larger sample size will generate a more reliable and efficient
frontier, and substantially improve the discriminatory power of the efficiency analysis
(Mia et al., 2018). Secondly, it is also widely assumed that large number of DMUs
may decrease homogeneity and increase the influence of exogenous variables or other
factors that may impact the overall efficiency results (Golany & Roll, 1989; Mia et al.,
2018). Thus, moderate sample size or DMUs is often preferred in the estimation
of efficiency.
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Our final sample size was also determined by the adopted production process in
the study. As an instance, only MFIs that have employed all three types of funds in
their operation (i.e. deposit, equity and debt) were selected. Since there exist MFIs
that are ineligible to generate deposits or borrow from the secondary market (debt or
equity) due to their local and regulatory setting, they were excluded from our analysis
as DEA recommends that all the inputs and outputs should have positive values.
Hence, our sample encompasses only those that can operate as an intermediary
between savers and lenders; and raise funds from commercial sources in line with the
production process (see next section for more detail).

3.2. Network production processes for microfinance institutions

To estimate the efficiency of MFIs, a unique three-division production process was
considered which was guided by the MFIs’ overall activities – operational efficiency,
financial sustainability efficiency and social outreach efficiency. By considering these
divisions, this study creates a better understanding of how inputs generate intermedi-
ary outputs, and also the efficiency of these intermediary outputs in the achievement
of the dual objectives of MFIs. While this may not be the production mechanism for
all MFIs, funding shortage and regulatory aspects availed many MFIs the liberty to
rely on commercial funding. This is evident as deposits became a leading source of
capital in the microfinance industry (Mia, 2017). Moreover, via gradual transform-
ation of the microfinance industry and conformance to market principles, MFIs
raised capital from depositors, commercial lenders and even the equity market; cour-
tesy of the improvement of the regulatory environment over the years
(Fernando, 2004).

Our classification is also in line with the categorization of the two types of MFIs:
that which transforms input directly to output, and another utilizing the intermedi-
ation approach by working as a matchmaker between surplus and deficits units
(Balkenhol, 2007). Since the majority of the existing literature focused on the first

Figure 1. Funding structure of MFIs based on legal status.
Source: Authors based on FinDev (2020) Gateway report.
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type of MFIs in evaluating productivity and efficiency, our study uniquely relies on
the second type that outsources all its financing needs by exploiting the three main
market-based instruments, viz. deposit, debt and equity. Since funding remains cru-
cial in the microfinance industry (Tchuigoua et al., 2017), these three sources of
funds should be regarded as an important part of the production process of MFIs.
Figure 1 shows the usage of these three different sources of funds among various
types (based on legal status) of MFIs in the global microfinance industry.

Based on the above, three inputs commonly used by the MFIs to render its serv-
ices were considered, namely: number of personnel (Bibi et al., 2018; Guti�errez-Nieto
et al., 2009), total assets (Guti�errez-Nieto et al., 2009) and operating expenses
(Gutierrez-Nieto et al., 2007, 2009). In estimating operational efficiency, three inter-
mediaries utilized by the MFIs were also considered, namely: deposits, total equity
and total borrowing (debt). These intermediaries were the main inputs used by the
MFIs in its attainment of the dual objectives of financial sustainability and social out-
reach in the subsequent divisions. The selection of these variables was also guided by
the notion of the intermediary approach which aimed at collecting deposits to grant
loans (Sealey Jr & Lindley, 1977).

Since the objective of microfinance programs had transformed from being subsidy
driven to market-based, it follows that MFIs will be gradually wiped out from the
market should they fail in their attainment of financial sustainability (Chikalipah,
2017). Hence, there is a need for MFIs to generate sufficient revenue/profit from its
operations to reduce dependency on subsidized funds/donations, as these funds tend
to be very limited and have become highly competitive in the recent years (Mia,
2017). To capture financial sustainability and social outreach efficiencies, two outputs
for each of the category guided by the earlier framework of Yaron (1994) were con-
sidered. On one hand, the net and interest income were used to capture financial sus-
tainability aspects of MFIs congruent with the existing literature (Gutierrez-Nieto
et al., 2007). On the other hand, the gross loan portfolio (Guti�errez-Nieto et al.,
2009) and the number of active borrowers (Hartarska et al., 2013; Wijesiri et al.,
2017) were used to capture social outreach dimensions of MFIs.

While studies that have observed trade-off (Annim, 2012; Cull et al., 2007) and no
trade-off exist (Nurmakhanova et al., 2015), Hermes et al. (2011) justified why such

Figure 2. The network efficiency measurement framework for MFIs.
Source: Authors.
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trade-off might exist by utilizing recent data and robust econometric techniques.
However, this study does not aim at determining the compatibility or trade-off rela-
tionship between the dual objectives of MFIs, but rather emphasizes the necessity of
attaining both objectives hand-in-hand to create a long-term impact on the society.
Hence, each of the stages was attributed an equal weightage to estimate efficiency in
this study. To this end, Figure 2 depicts the network production process of MFIs and
Table 1 provides the definitions of variables used in the efficiency analysis.

Table 2 provides the summary of descriptive statistics for all inputs, intermediates
and outputs. It should be noted that the range (differences between minimum and
maximum) for all variables are fairly large, indicating the differences in operating
scales of the sampled MFIs. Given the large differences, Du et al. (2014) argued that
the use of unit-invariants in efficiency analysis is justified.

The DEA analysis requires an ‘isotonic’ assumption, indicating a positive correl-
ation of input and output variables (Golany & Roll, 1989). Hence, we have estimated
correlation among the input and output variables and reported in Table 3. Our
results revealed that all variables (between input and output) have significant positive
correlations fulfilling the ‘isotonic’ assumption of using the DEA. As a result, the
developed network framework for microfinance efficiency holds a high con-
struct validity.

Table 1. Definitions of variables used for efficiency analysis.
Variable Symbol Definition Unit

Input
Number of personnel X1 The number of individuals who are actively employed by

an MFI.
Number

Total asset X2 Total value of resources controlled by the MFIs as a
result of past events and from which future economic
benefits are expected to flow to the financial
institution.

USD

Operating expense X3 Includes expenses not related to financial and credit loss
impairment, such as personnel expenses, depreciation,
amortization and administrative expenses.

USD

Intermediate
Deposits Z1 The total value of funds placed in an account with an

MFI that are payable to a depositor including current
/ transactional accounts, term accounts, interest
bearing accounts, and e-money accounts.

USD

Total equity Z2 The residual interest in the assets of the financial
institution after deducting all its liabilities.

USD

Total borrowing Z3 The principal balance for all funds received through a
loan agreement.

USD

Output
Net income Y1 Total revenue minus total expenses during a given

period, including operating and non-operating.
USD

Interest income Y2 Interest generated by the loan portfolio net of any
expense to reduce accrued interest if the collection of
that interest is considered uncertain.

USD

Gross loan portfolio Y3 All outstanding principals due for all outstanding client
loans including current, delinquent, and renegotiated
loans, but not loans that have been written off.

USD

Number of active
borrowers

Y4 The number of individuals who currently have an
outstanding loan balance with the MFIs or are
primarily responsible for repaying any portion of the
gross loan portfolio.

Number

Source: Authors compilation from the MIX data.
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3.3. Efficiency measurement—modelling

Radial network DEA models are subjective in reflecting the actual input/output con-
ditions for each DMU, and assume that input/output variables change proportionally
(Nourani et al., 2019). On the contrary, non-radial models provide reliable efficiency
scores because efficiency is gauged from dealing with input excesses and output
shortfalls, while no proportional changes are permitted (Nourani et al., 2018).
Network SBM (Tone & Tsutsui, 2009)–a non-radial model, overcomes the shortcom-
ing of radial models and is appropriate for evaluating the three-stage microfinance
efficiency. This study deals with n microfinances (j¼ 1, … , n) with k divisions
(k¼ 1, … , n) .mk is the number of inputs and hk is the number of outputs for stage
k. With the assumption of free link activities, the non-oriented Network SBM prob-
lem is defined as:

qok ¼ MIN
PK

k¼1 1� 1
mk

Xmk

i¼1

Sk
�
i

xkio

 !" #
=
PK

k¼1 1þ 1
rk

Xhk

r¼1

Sk
þ
r

ykro

 !" #

S:T:
xkio ¼

Pn
j¼1 x

k
ijk

k
j þ Sk

�
i , i ¼ 1, . . . ,mk,

ykro ¼
Pn

j¼1 x
k
rjk

k
j þ Sk

þ
r , r ¼ 1, . . . ,mk,Pn

j¼1 z
ðf , gÞ
dj ktj ¼

Pn
j¼1 z

ðf , gÞ
dj kfj , d ¼ 1, . . . ,D,Pn

j¼1 k
k
j ¼ 1,

kkj � 0, sk
�
i � 0, sk

þ
r � 0, 8k, 8ðf , gÞ:

(1)

where xkij denotes the input value i to DMU j at stage k; ykrj is the output value r to
DMU j at stage k; zðf , gÞdj is the intermediate value d linking stage f to stage g for DMU
j; D is the number of intermediate variables;

Pn
j¼1 k

k
j ¼ 1 implies variable returns to

scale (VRS) technology (Banker et al., 1984) at stage k. The VRS technology is appro-
priate, as it offsets the possible influence of different scales of inputs and outputs on
the efficiency results (Lu et al., 2016). Utilizing the Charnes and Cooper transform-
ation (Tone, 2001), the problem can then be solved by transforming into a linear pro-
gram. If q�o ¼ 1 in Equation (1), the DMU is deemed overall efficient. The efficiency
score of the stage k for each DMU is defined as:

Table 2. Summary statistics of inputs, intermediates, and outputs.
Variable Mean Std. deviation Range Median Observations

X1 1,680.11 3,299.87 26,234 605.00 540
X2 267,509,029.95 442,945,438.78 2,897,756,707 90,391,038.00 540
X3 25,439,111.44 60,398,885.11 586,651,947 9,286,543.00 540
Z1 145,610,368.58 273,972,458.12 1,800,993,262 35,581,349.50 540
Z2 50,529,265.89 137,392,090.67 1,564,332,109 14,461,305.00 540
Z3 51,837,644.63 110,903,900.30 981,293,408 17,510,415.50 540
Y1 8,429,774.24 27,492,496.03 302,714,684 1,748,271.00 540
Y2 46,685,069.09 108,552,531.07 965,644,687 15,384,951.00 540
Y3 210,645,860.52 350,060,648.23 1,958,674,552 68,460,750.50 540
Y4 227,211.46 685,064.85 6,794,191 54,989.00 540

Note: Please refer to Table 1 for definition of variables. Note: year wise summary statistics are available in Appendix
A. Source: Authors.

ECONOMIC RESEARCH-EKONOMSKA ISTRAŽIVANJA 1155



qok ¼
1� 1

mk

Pmk
i¼1

Sk�
þ

i

xkio

� �

1þ 1
rk

Phk
r¼1

Skþþ
r
ykro

� � , ðk ¼ 1, . . . ,KÞ (2)

where Sk��
i is the optimal input slacks and Skþ�

r is the optimal output slacks. If
q�ok¼1, then the DMU is deemed technically efficient at stage k . If q�ok is smaller
than one, then the DMU is technically inefficient.

4. Results and analysis

4.1. Efficiency analysis

Figure 3 expresses the yearly efficiency scores for MFIs, indicating the overall effi-
ciency during the sample period as 0.3383 and denoting a 66.17% allowance for
improvement. Operational efficiency was the largest amongst the three divisions,
exceeding twice the value of each division. The low-efficiency scores of financial sus-
tainability and social outreach of MFIs resulted in a low overall efficiency as well,
with the MFIs showing a slightly better average financial sustainability (0.3644) than
the social outreach (0.3506). The low overall efficiency of MFIs is confirmed in a
number of previous studies (Fall et al., 2018). For example, Adusei (2019) discovered
that the number of technically efficient MFIs remained below 10%, and that the over-
all technical efficiency of global MFIs was abysmal. As such, the results demonstrate
the potential superiority of our efficiency framework over established approaches,
where we discovered the reason for the low overall efficiency observed in microfi-
nance literature, i.e. financial sustainability and social outreach divisions.

An observation of the overall trend of the efficiency scores for operational division
indicated a slight increase over the years except in 2014 (Figure 4). Moreover, a slight
fluctuation was also observed for the financial sustainability and social outreach divi-
sions, particularly in the former division. That being said, it is also glaring that 2018
was not a promising year for MFIs owing to a relatively lower overall efficiency,
which could be mainly attributed to the financial sustainability division. The general
upward trend of efficiency scores is consistent with the microfinance literature. In a

Table 3. Spearman’s rho correlation coefficients (2013-2018).
X1 X2 X3 Z1 Z2 Z3 Y1 Y2 Y3 Y4

X1 1
X2 0.742�� 1
X3 0.836�� 0.941�� 1
Z1 0.567�� 0.924�� 0.825�� 1
Z2 0.748�� 0.951�� 0.924�� 0.847�� 1
Z3 0.746�� 0.754�� 0.760�� 0.564�� 0.712�� 1
Y1 0.761�� 0.839�� 0.803�� 0.733�� 0.873�� 0.666�� 1
Y2 0.831�� 0.958�� 0.980�� 0.847�� 0.927�� 0.791�� 0.832�� 1
Y3 0.741�� 0.987�� 0.933�� 0.907�� 0.934�� 0.773�� 0.827�� 0.968�� 1
Y4 0.909�� 0.615�� 0.689�� .441�� 0.641�� 0.674�� 0.713�� 0.701�� 0.623�� 1

Note: Please refer to Table 1 for definition of variables.��Correlation is significant at the 0.01 level (two-tailed).
Source: Authors.
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meta-analysis of 38 studies; Fall et al. (2018) highlighted that the mean efficiency
scores of MFIs have increased over time.

Table 4 provides a clustery of the efficiency scores in three divisions and overall
efficiency based on three attributes: regulatory status, region, and legal status. An
MFI is either regulated or non-regulated, as indicated by a ‘yes’ or ‘no’, respectively.
A total of six regions were selected for the categorization, based on the geographical
locations of the country. ‘Legal status’ was grouped into five main categories and the
additional classes were further classified. Starting with the regulatory status; regulated
MFIs were discovered to be better off with operational efficiency, but with a poor
performance in financial sustainability and social outreach efficiencies as compared to
the non-regulated ones. As a result, the non-regulated firms ultimately score higher
in overall efficiency.

Within the regulated category; 40 MFIs (240 observations) in Latin America and
the Caribbean (LAC), and the Middle East and North Africa (MENA) achieved out-
standing operational efficiency; contributing significantly to the operational efficiency
of the whole sample. However, the MENA institutions were the first and second
worst performers in financial sustainability and social outreach respectively. By
observing individual regions and their respective legal statuses, more details about the
inefficiency of MFIs were revealed. As an instance, the inefficiency of MFIs in Africa
was caused by banks for operational and social outreach efficiencies, and by the
NGOs for financial sustainability efficiency. In East Asia and the Pacific (EAP), rural
MFIs performed poorly in areas of financial sustainability and social outreach effi-
ciencies, but excellently in operational efficiency; this, however, did not help in the
alleviation of the overall efficiency.

The non-regulated MFIs operate only in two regions—the EAP and LAC (based
on our sample). Their low operational efficiency as compared to the regulated firms
is attributed to the institutions in the LAC; although, the operational efficiency of the
EAP is also not impressive. Due to the absence of regulation, many MFIs in the LAC
and central Asian region are unable or have limited capacity to process public

Figure 3. Average overall and divisional efficiencies of MFIs.
Source: Authors.
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deposits or attract shareholders for equity investment (Bogan, 2012). Regulation helps
MFIs to generate funds from various sources and diversify their capital structure as
long as the principle of microfinance is not violated (Hoque et al., 2011; Tchuigoua,
2014). Additionally; donors, equity investors and the public have confidence and pre-
fer to invest in regulated MFIs, as regulation tends to protect the interest of investors
(Pati, 2015). This is buttressed by Tchuigoua (2014), where regulated MFIs have a
higher debt ratio and positive significant effect on deposit (but negative on borrow-
ing). Thus, it is observed that the non-regulated MFIs have lower operational effi-
ciency than the regulated one. Nonetheless, the non-regulated nonbank financial
institutions (NBFI) in the EAP performed better in terms of social outreach efficiency
as compared to their LAC counterpart (Table 4).

The efficiency trends of MFIs in Figures 5–7, is depicted based on regulatory sta-
tus, region and legal status, respectively. The regulated MFIs, shown in narrow lines,
performed better in all years in the sample with an upward trend for operational effi-
ciency, but poorly in financial sustainability and social outreach efficiencies with
downward trends. Our findings correspond with the argument of Hartarska and
Nadolnyak (2007); Pati (2015) which indicates that regulation does not directly affect
or have visible effects on the outreach or financial sustainability objectives of MFIs.
Hartarska and Nadolnyak (2007) further claimed that the regulatory environment
may divert the attention of MFIs from serving the poor to wealthier clients which
will have negative consequences on innovative development. Moreover, Pati (2015)
also discovered that the unregulated MFIs have very high growth in different out-
reach indicators. Hence lower performance in both dimensions is observed for regu-
lated but not for unregulated MFIs in this study.

This highlights that the regulated institutions must take their financial sustainabil-
ity and social outreach into account in their policy decisions. In fact, it is interesting
to observe the extent to which the social outreach efficiency of non-regulated MFIs is
better than the regulated ones. However, while the performance of non-regulated
MFIs is much better in financial sustainability and social outreach efficiencies

Figure 4. Trend of efficiency scores of MFIs (2013-2018).
Source: Authors.
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compared to the regulated ones; the trends are not promising, particularly for the
year 2018.

Figure 6 unveils the periodic efficiencies of MFIs in different regions. The oper-
ational efficiency line of MENA had the highest picks among other regions with a
large fluctuation, while Africa remained in the lowest rank throughout the sample
period. This finding is in the reverse in terms of financial sustainability, noting that
MFIs in MENA almost dropped to zero efficiencies in the year 2017 and 2018.
MENA continued similar pattern in social outreach division, while South Asia per-
formed best among other regions. The good performance of South Asia in the social
outreach resulted in it coming first amongst other regions in terms of overall effi-
ciency. Our findings are somewhat relevant to the arguments of Vanroose and
D’Espallier (2013), where the duo claimed that countries with lower financial sector
development will have better financial and outreach performance of MFIs. Since the
South Asian region remains one of the poorly developed regions particularly in finan-
cial sector development (Sahoo & Dash, 2013), it becomes a positive factor for better
efficiency results of MFIs. However, this does not indicate the absence of other coun-
tries or region with lower financial sector development than South Asia. On the over-
all, our findings also correspond with other studies that indicate that location does
matter in explaining the variations in efficiency of MFIs (Guti�errez-Nieto
et al., 2009).

Table 4. Clustering average efficiencies based on regulatory status, legal status, and region.
Regulated Region Legal status Div1 Div2 Div3 Overall N

Yes All All 0.7731 0.3557 0.3247 0.3275 492
No All All 0.5727 0.4525 0.6158 0.4491 48
Yes Africa All 0.5623 0.5098 0.2963 0.3043 24
Yes Africa Bank 0.5237 0.6042 0.1919 0.2807 18
Yes Africa NGO 0.6783 0.2267 0.6094 0.3749 6
Yes EAP All 0.7521 0.3834 0.2833 0.3436 72
Yes EAP NBFI 0.7820 0.4106 0.3333 0.3904 48
Yes EAP NGO 0.5874 0.5532 0.1860 0.3141 6
Yes EAP Other 0.6426 0.3480 0.3932 0.3997 6
Yes EAP Rural 0.7697 0.2072 0.0770 0.1431 12
Yes EUCA All 0.6911 0.3419 0.1701 0.2221 36
Yes EUCA Bank 0.7420 0.4512 0.1866 0.2516 18
Yes EUCA CU/C 0.7427 0.1211 0.0534 0.0895 6
Yes EUCA NBFI 0.5889 0.2884 0.2036 0.2441 12
Yes LAC All 0.8451 0.3398 0.2179 0.2755 234
Yes LAC Bank 0.8446 0.4176 0.3184 0.3758 102
Yes LAC CU/C 0.8814 0.2531 0.1231 0.1806 114
Yes LAC NBFI 0.6177 0.4475 0.2494 0.3085 18
Yes MENA Bank 0.8960 0.1011 0.1111 0.1175 6
Yes South Asia All 0.7061 0.3563 0.6204 0.4660 120
Yes South Asia Bank 0.7404 0.2634 0.3801 0.3514 30
Yes South Asia CU/C 0.7409 0.2378 0.6450 0.4034 6
Yes South Asia NGO 0.6913 0.3979 0.7045 0.5114 84
No EAP All 0.5862 0.4512 0.6602 0.4597 42
No EAP NBFI 0.5441 0.3954 0.8517 0.4344 6
No EAP NGO 0.5577 0.5105 0.6545 0.4890 30
No EAP Other 0.7710 0.2106 0.4974 0.3385 6
No LAC NBFI 0.4782 0.4615 0.3049 0.3752 6

Note: EAP is East Asia and the Pacific; EUCA is Eastern Europe and Central Asia; LAC is Latin America and the
Caribbean; MENA is Middle East and North Africa; Rural is Rural Bank; CU/C is Credit. Union/Cooperative; NBFI is non-
bank financial institution; NGO is nongovernment organization. Div1 is Operational Efficiency; Div2 is Financial
Sustainability Efficiency; Div3 is Social Outreach Efficiency; Overall is Overall Efficiency.
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Figure 7 broke down the efficiency scores by microfinance legal status.
Interestingly, all MFIs performed comparably in operational efficiency, with the
Credit Union/Cooperative (CU/C) performing slightly better with a nearly flat trend
than others. The NBFI and rural banks had a notable improvement in their oper-
ational efficiency in 2018. Substantial differences were observed in the financial sus-
tainability and social outreach efficiencies between MFIs with various legal status.

Figure 5. The yearly trends of average efficiency scores broken down by regulatory status.
Note: Regulatory status is shown by size and/or color.
Source: Authors.

Figure 6. The yearly trends of average efficiency scores broken down by region.
Source: Authors.
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Rural banks were among the poorest in these two divisions, with the poor perform-
ance more pronounced in social outreach efficiency. Similarly, the CU/C did not per-
form well in social outreach division. Comparatively, the NGOs showed an above
average performance amongst other types of MFIs; which is at par with the argu-
ments of Vanroose and D’Espallier (2013), and social ethos compared with other legal
status (Guti�errez-Nieto et al., 2009).

4.2. Potential improvement in efficiency through frontier projection

The un-tabulated results indicated that a measly three of ninety MFIs achieved an
efficiency of unity for the three divisions2. An approximate 97% of the MFIs were
inefficient, which is quite alarming especially in the context where attaining effi-
ciency remains an important dimension of MFIs survival in the long run. As previ-
ously highlighted, there is at least, a 66.17% room for improvement. In a bid to
exploring the shortage or excess of resources a relatively inefficient MFI is required
to improve on, we provide the average frontier projections of the inputs, intermedi-
ates and outputs in Table 5. The values are in percentage; with a positive value indi-
cating that an output or intermediate should be increased, and a negative value
suggesting otherwise. In particular, the frontier projection analysis aims to identify
the marginal contribution of a decrease/increase in input/output to changes in the
efficiency scores.

As depicted in Table 5, inefficient MFIs must reduce their number of employees
by 39.62% on average. Total assets, on the other hand, are almost sufficiently utilized.
As for the third input, the operating expense has to be cut down by 30.72% on aver-
age. In order to improve their efficiency scores, MFIs have to substantially increase

Figure 7. The yearly trends of average efficiency scores broken down by legal status.
Source: Authors.
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their borrowings to improve their final output quantities. In particular, MFIs are
experiencing underproduction of output values in financial sustainability and social
outreach divisions. Hence, better usage of input quantities and the generation of
more intermediates will result in better financial and outreach performance. While it
may be impossible to implement the suggested policies overnight, MFIs should take
gradual approaches to ensure their viability in the long run for the cause of
social progress.

5. Conclusion

MFIs are the key financing channel for the unbanked population, contingent upon
their smooth operation with maintaining an acceptable level of efficiency. However,
the accurate measure of efficiency is quite questionable, considering the trade-off
existent between the dual objectives of MFIs—social outreach and financial sustain-
ability. Hence, this study employs a NDEA to evaluate efficiency of MFIs. Our pro-
posed performance framework utilized the notion of dual objectives of MFIs in
generating the final outputs. As such, the black-box production process of MFIs was
broken into three divisions, operational, financial sustainability, and social outreach
efficiencies. To measure the efficiency, we utilized data of 90 MFIs globally between
2013 and 2018. The efficiency analysis revealed that MFIs were confronted with
severe inefficiency which is as a result of financial sustainability and social outreach
divisions; the two main pillars of microfinance operation.

However, MFIs are performing better in the transformation of the inputs to inter-
mediates; which are required for the operation of subsequent divisions. Further ana-
lysis revealed that the overall and divisional performance of MFIs substantially differs
in various regions, legal status and regulatory environment. Our projection analysis
highlighted that the inefficiencies of MFIs are mainly due to the excess level of input
values, namely, the number of personnel and operating expenses, and shortage of
intermediate and output values; particularly, total borrowing, net income, gross loan
portfolio, and the number of active borrowers. Based on this discovery, we can trans-
late that there is need for MFIs to undertake necessary initiatives and reduce their
wastage of resources particularly in the number of employees and operational

Table 5. Average potential improvements (%).
X1 X2 X3 Z1 Z2 Z3 Y1 Y2 Y3 Y4

2013 –43.02 –2.24 –22.33 50.78 43.74 261.83 443.69 138.32 26.90 1630.16
2014 –43.68 –2.48 –42.42 40.94 52.66 402.80 449.98 148.03 22.10 1729.48
2015 –42.77 –3.17 –33.26 100.06 47.44 158.82 270.16 218.33 31.37 1841.52
2016 –37.04 –4.41 –30.32 76.20 73.65 170.76 997.05 202.06 25.74 1376.19
2017 –36.25 –3.73 –31.23 61.76 62.46 185.15 391.84 538.15 30.54 1340.53
2018 –34.95 –2.36 –24.77 28.83 88.39 165.82 592.08 278.70 29.18 1240.45
Average �39.62 –3.07 –30.72 59.76 61.39 224.20 524.13 253.93 27.64 1526.39

Note: Please refer to Table 1 for definition of variables. Negative values: excess of resources, positive values: shortage
of resources. The large percentage values of Y1 (Net Income) and Y4 (Number of Active Borrowers) indicate the
severe shortage of these two outputs in achieving financial sustainability and social outreach efficiency respectively.
For example, in the year 2018, MFIs were required to increase their net income by nearly 6 folds and their number
of active borrowers by over 12 folds to achieve financial sustainability and social outreach efficiency respectively; in
addition to a decrease and increase in other inputs, intermediates and outputs.
Source: Authors.
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expenses. One of the ways to reduce operational expenses would be by incorporating
recent and latest technologies in operation processes (e.g. mobile banking/computer-
ized operating system, etc.), so that physical labor and delivery/operating costs can be
minimized. As the results also suggest an increase in output under social outreach
division; innovating market-based financial products and integrating non-financial
products could help MFIs bolster their clients base. It may be initially costly for MFIs
to adopt new technologies and innovations; however, a drastic reduction in the over-
all costs will be achieved on the long run.

The findings of the study also raise concerns over the microfinance models oper-
ated under the intermediary approach. While these MFIs may perform well in gener-
ating financial resources from the market, they are highly unlikely to have better
social outreach and financial sustainability efficiencies as depicted in the results.
Hence, the regulatory authorities of the respective countries should enforce thorough
judgement when granting licenses to MFIs aiming to operate under the intermedi-
ation approach. By saying this, we do not mean to curb the licensing of MFIs, but
recommend a proper vetting before granting licenses to ensure the original aim of
microfinance programs is not compromised.

6. Limitations and guidance for future research

While the study has unraveled an important dimension of microfinance efficiency via
utilization of a unique production process and recent data, it is not devoid of limita-
tion. Since unregulated MFIs have relatively excelled in social outreach and financial
sustainability efficiencies than their counterparts, further investigation is required to
identify the mechanisms of such outcome. Having said that, the sample size used in
this study is also not equal for regulated and non-regulated types of MFIs; hence, the
differences in the number of DMUs may also partly contribute to the differences in
efficiency results between the two groups. A similar view also holds for legal status
and regional comparison of the efficiency results. Thus, the findings should be inter-
preted with caution, and a thorough empirical (e.g. parametric) analysis is needed
before making a conclusive remark in this aspect.

Moreover, as our analysis has dealt with different countries based on the availabil-
ity of the data where microfinance remains an important policy instrument, more
advanced methodologies could be integrated (e.g. meta frontier DEA technique) in
future studies. Apart from that, the effects of institutional and macroeconomic factors
on various dimensions of efficiency of MFIs could also be explored. Moreover, as
Islamic microfinance has been rapidly growing across countries, a comparative ana-
lysis of efficiency between conventional and Islamic MFIs could also unravel interest-
ing research findings. While these limitations do not affect the overall findings and
conclusion of the study; they, however, provide an opportunity to be discovered in
future studies.
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Cull, R., Demirg€uÇ-Kunt, A., & Morduch, J. (2007). Financial performance and outreach: A
global analysis of leading microbanks. The Economic Journal, 117(517), F107–F133. https://
doi.org/10.1111/j.1468-0297.2007.02017.x

Du, J., Wang, J., Chen, Y., Chou, S.-Y., & Zhu, J. (2014). Incorporating health outcomes in
Pennsylvania hospital efficiency: An additive super-efficiency DEA approach. Annals of
Operations Research, 221(1), 161–172. https://doi.org/10.1007/s10479-011-0838-y

Dyson, R. G., Allen, R., Camanho, A. S., Podinovski, V. V., Sarrico, C. S., & Shale, E. A.
(2001). Pitfalls and protocols in DEA. European Journal of Operational Research, 132(2),
245–259. https://doi.org/10.1016/S0377-2217(00)00149-1

Fall, F., Akim, A-m., & Wassongma, H. (2018). DEA and SFA research on the efficiency of
microfinance institutions: A meta-analysis. World Development, 107, 176–188. https://doi.
org/10.1016/j.worlddev.2018.02.032

Fernando, N. A. (2004). Micro success story?: Transformation of nongovernment organizations
into regulated financial institutions. Asian Development Bank.

FinDev. (2020). Mix Market (data). Retrieved September 10, 2020, from https://www.findevga-
teway.org/node/156926.

Golany, B., & Roll, Y. (1989). An application procedure for DEA. Omega, 17(3), 237–250.
https://doi.org/10.1016/0305-0483(89)90029-7

Gustafson, D. J. (1994). Developing sustainable institutions: Lessons from cross-case analysis of
24 agricultural extension programmes. Public Administration and Development, 14(2),
121–134. https://doi.org/10.1002/pad.4230140202

Gutierrez-Goiria, J., San-Jose, L., & Retolaza, J. L. (2017). Social efficiency in microfinance
institutions: Identifying how to improve it. Journal of International Development, 29(2),
259–280. https://doi.org/10.1002/jid.3239

Gutierrez-Nieto, B., Serrano-Cinca, C., & Molinero, C. M. (2007). Microfinance institutions
and efficiency. Omega, 35(2), 131–142. https://doi.org/10.1016/j.omega.2005.04.001

Guti�errez-Nieto, B., Serrano-Cinca, C., & Molinero, C. M. (2009). Social efficiency in microfi-
nance institutions. Journal of the Operational Research Society, 60(1), 104–119. https://doi.
org/10.1057/palgrave.jors.2602527

ECONOMIC RESEARCH-EKONOMSKA ISTRAŽIVANJA 1165

https://doi.org/10.1016/j.intfin.2017.12.008
https://doi.org/10.1162/REST_a_00223
https://doi.org/10.1162/REST_a_00223
https://doi.org/10.1016/0377-2217(91)90331-O
https://doi.org/10.1016/0377-2217(91)90331-O
https://doi.org/10.1080/08823871.1998.10462318
https://doi.org/10.1080/08823871.1998.10462318
https://doi.org/10.1093/rof/rfv026
https://doi.org/10.1016/0377-2217(78)90138-8
https://doi.org/10.1016/0377-2217(78)90138-8
https://doi.org/10.1057/ejdr.2008.17
https://doi.org/10.1057/ejdr.2008.17
https://doi.org/10.3362/1755-1986.16-00023
https://doi.org/10.1111/j.1468-0297.2007.02017.x
https://doi.org/10.1111/j.1468-0297.2007.02017.x
https://doi.org/10.1007/s10479-011-0838-y
https://doi.org/10.1016/S0377-2217(00)00149-1
https://doi.org/10.1016/j.worlddev.2018.02.032
https://doi.org/10.1016/j.worlddev.2018.02.032
https://www.findevgateway.org/node/156926
https://www.findevgateway.org/node/156926
https://doi.org/10.1016/0305-0483(89)90029-7
https://doi.org/10.1002/pad.4230140202
https://doi.org/10.1002/jid.3239
https://doi.org/10.1016/j.omega.2005.04.001
https://doi.org/10.1057/palgrave.jors.2602527
https://doi.org/10.1057/palgrave.jors.2602527


Haque, A. U., Kot, S., & Imran, M. (2019). The moderating role of environmental disaster in
relation to microfinances non-financial services and womens micro-enterprise sustainability.
Journal of Security and Sustainability Issues, 8, 355–373.

Hartarska, V., & Nadolnyak, D. (2007). Do regulated microfinance institutions achieve better
sustainability and outreach? Cross-country evidence. Applied Economics, 39(10), 1207–1222.
https://doi.org/10.1080/00036840500461840

Hartarska, V., Nadolnyak, D., & Xuan, S. (2013). A Cost Function Approach to MFI
Efficiency: The Role of Subsidy and Social Output Measures. In R. Manos, J.-P. Gueyi�e, & J.
Yaron (Eds.), Promoting microfinance: challenges and innovations in developing countries
and countries in transition (pp. 132–147). Palgrave Macmillan.

Hermes, N., Lensink, R., & Meesters, A. (2011). Outreach and efficiency of microfinance insti-
tutions. World Development, 39(6), 938–948. https://doi.org/10.1016/j.worlddev.2009.10.018

Hossain, S., Galbreath, J., Hasan, M. M., & Randøy, T. (2020). Does competition enhance the
double-bottom-line performance of microfinance institutions? Journal of Banking &
Finance, 113, 105765. https://doi.org/10.1016/j.jbankfin.2020.105765

Hoque, M., Hoque, M., Chishty, M., & Halloway, R. (2011). Commercialization and changes
in capital structure in microfinance institutions: An innovation or wrong turn?. Managerial
Finance, 37(5), 414–425. https://doi.org/10.1108/03074351111126906

Kang, K., Zhao, Y., Ma, Y., & Li, Z. (2019). Green supply chain poverty alleviation through
microfinance game model and cooperative analysis. Journal of Cleaner Production, 226,
1022–1041. https://doi.org/10.1016/j.jclepro.2019.04.099

Kaur, P. (2016). Efficiency of microfinance institutions in India: Are they reaching the poorest
of the poor? Vision: The Journal of Business Perspective, 20(1), 54–65. https://doi.org/10.
1177/0972262916628988

Kumar, N., & Sensarma, R. (2017). Efficiency of microfinance institutions in India: A stochas-
tic distance function approach. Journal of Emerging Market Finance, 16(2), 151–168. https://
doi.org/10.1177/0972652717712372

Lu, W.-M., Kweh, Q. L., Nourani, M., & Huang, F.-W. (2016). Evaluating the efficiency of
dual-use technology development programs from the R&D and socio-economic perspectives.
Omega, 62, 82–92. doi: https://doi.org/10.1016/j.omega.2015.08.011

Mader, P. (2018). Contesting financial inclusion. Development and Change, 49(2), 461–483.
https://doi.org/10.1111/dech.12368

Mia, M. A. (2017). Determinants of total factor productivity in microfinance institutions:
Evidence from Bangladesh. In D. Cumming, Y. Dong, W. Hou, & B. Sen (Eds.),
Microfinance for entrepreneurial development: Sustainability and inclusion in emerging mar-
kets (pp. 197–222). Springer International Publishing.

Mia, M. A., & Ben Soltane, B. I. (2016). Productivity and its determinants in microfinance
institutions (MFIs): Evidence from South Asian countries. Economic Analysis and Policy, 51,
32–45. https://doi.org/10.1016/j.eap.2016.05.003

Mia, M. A., Dalla Pellegrina, L., Van Damme, P., & Wijesiri, M. (2019). Financial inclusion,
deepening and efficiency in microfinance programs: Evidence from Bangladesh. The
European Journal of Development Research, 31(4), 809–835. https://doi.org/10.1057/s41287-
018-0188-6

Mia, M. A., & Lee, H.-A. (2017). Mission drift and ethical crisis in microfinance institutions:
What matters? Journal of Cleaner Production, 164, 102–114. https://doi.org/10.1016/j.jclepro.
2017.06.176

Mia, M. A., Lee, H.-A., Chandran, V. G. R., Rasiah, R., & Rahman, M. (2019). History of
microfinance in Bangladesh: A life cycle theory approach. Business History, 61(4), 703–733.
https://doi.org/10.1080/00076791.2017.1413096

Mia, M. A., Zhang, M., Rasiah, R., & Alam, A. F. (2018). Evaluating productivity of Chinese
microfinance institutions: A Malmquist approach. The Chinese Economy, 51(5), 432–445.
https://doi.org/10.1080/10971475.2018.1479603

Nourani, M., Devadason, E. S., & Chandran, V. G. R. (2018). Measuring technical efficiency of
insurance companies using dynamic network DEA: An intermediation approach.

1166 M. NOURANI ET AL.

https://doi.org/10.1080/00036840500461840
https://doi.org/10.1016/j.worlddev.2009.10.018
https://doi.org/10.1016/j.jbankfin.2020.105765
https://doi.org/10.1108/03074351111126906
https://doi.org/10.1016/j.jclepro.2019.04.099
https://doi.org/10.1177/0972262916628988
https://doi.org/10.1177/0972262916628988
https://doi.org/10.1177/0972652717712372
https://doi.org/10.1177/0972652717712372
https://doi.org/10.1016/j.omega.2015.08.011
https://doi.org/10.1111/dech.12368
https://doi.org/10.1016/j.eap.2016.05.003
https://doi.org/10.1057/s41287-018-0188-6
https://doi.org/10.1057/s41287-018-0188-6
https://doi.org/10.1016/j.jclepro.2017.06.176
https://doi.org/10.1016/j.jclepro.2017.06.176
https://doi.org/10.1080/00076791.2017.1413096
https://doi.org/10.1080/10971475.2018.1479603


Technological and Economic Development of Economy, 24(5), 1909–1940. https://doi.org/10.
3846/20294913.2017.1303649

Nourani, M., Ting, I. W. K., Lu, W.-M., & Kweh, Q. L. (2019). Capital structure and dynamic
performance: Evidence from ASEAN-5 banks. The Singapore Economic Review, 64(03),
495–516. https://doi.org/10.1142/S021759081650034X

Nurmakhanova, M., Kretzschmar, G., & Fedhila, H. (2015). Trade-off between financial sus-
tainability and outreach of microfinance institutions. Eurasian Economic Review, 5(2),
231–250. https://doi.org/10.1007/s40822-015-0016-7

Pati, A. P. (2015). Are regulatory microfinance institutions of India better off than non-regula-
tory ones? A comparison of performance and sustainability. Paradigm, 19(1), 21–36. https://
doi.org/10.1177/0971890715585199

Piot-Lepetit, I., & Nzongang, J. (2014). Financial sustainability and poverty outreach within a
network of village banks in Cameroon: A multi-DEA approach. European Journal of
Operational Research, 234(1), 319–330. https://doi.org/10.1016/j.ejor.2013.10.004

Quayes, S. (2015). Outreach and performance of microfinance institutions: a panel analysis.
Applied Economics, 47(18), 1909–1925. https://doi.org/10.1080/00036846.2014.1002891

Rambu Atahau, A. D., Huruta, A. D., & Lee, C.-W. (2020). Rural microfinance sustainability:
Does local wisdom driven - governance work? Journal of Cleaner Production, 267, 122153.
https://doi.org/10.1016/j.jclepro.2020.122153

Sahoo, P., & Dash, R. K. (2013). Financial sector development and domestic savings in South
Asia. Economic Modelling, 33, 388–397. https://doi.org/10.1016/j.econmod.2013.04.018

Sarkis, J. (2007). Preparing your data for DEA. In J. Jhu & W. D. Cook (Eds.), Modeling data
irregularities and structural complexities in data envelopment analysis (pp. 305–320). Springer.

Sealey, C. W., Jr., & Lindley, J. T. (1977). Inputs, outputs, and a theory of production and cost
at depository financial institutions. The Journal of Finance, 32(4), 1251–1266. https://doi.
org/10.1111/j.1540-6261.1977.tb03324.x

Serrano-Cinca, C., Guti�errez-Nieto, B., & Reyes, N. M. (2016). A social and environmental
approach to microfinance credit scoring. Journal of Cleaner Production, 112, 3504–3513.
https://doi.org/10.1016/j.jclepro.2015.09.103

Servin, R., Lensink, R., & van den Berg, M. (2012). Ownership and technical efficiency of
microfinance institutions: Empirical evidence from Latin America. Journal of Banking &
Finance, 36(7), 2136–2144.

Shankar, S. (2007). Transaction costs in group microcredit in India. Management Decision,
45(8), 1331–1342. https://doi.org/10.1108/00251740710819069

Singh, S., Goyal, S., & Sharma, S. K. (2013). Technical efficiency and its determinants in
microfinance institutions in India: a firm level analysis. Journal of Innovation Economics &
Management, (1), 15–31.

Tchuigoua, H. T. (2014). Institutional framework and capital structure of microfinance institu-
tions. Journal of Business Research, 67(10), 2185–2197.

Tchuigoua, H. T., Durrieu, F., & Kouao, G. S. (2017). Funding strategy and performance of
microfinance institutions: An exploratory study. Strategic Change, 26(2), 133–143. https://
doi.org/10.1002/jsc.2116

Tone, K. (2001). A slacks-based measure of efficiency in data envelopment analysis. European
Journal of Operational Research, 130(3), 498–509. https://doi.org/10.1016/S0377-2217(99)00407-5

Tone, K., & Tsutsui, M. (2009). Network DEA: A slacks-based measure approach. European
Journal of Operational Research, 197(1), 243–252. https://doi.org/10.1016/j.ejor.2008.05.027

Ullah, I., Khawaja, M. I., & Iqbal, N. (2019). Sustainability, market conditions and outreach:
The vicious misconception of the win-win proposition in the microfinance industry.
Economic research-Ekonomska Istra�zivanja, 32(1), 2122–2137. https://doi.org/10.1080/
1331677X.2019.1642779

Vanroose, A., & D’Espallier, B. (2013). Do microfinance institutions accomplish their mission?
Evidence from the relationship between traditional financial sector development and micro-
finance institutions’ outreach and performance. Applied Economics, 45(15), 1965–1982.
https://doi.org/10.1080/00036846.2011.641932

ECONOMIC RESEARCH-EKONOMSKA ISTRAŽIVANJA 1167

https://doi.org/10.3846/20294913.2017.1303649
https://doi.org/10.3846/20294913.2017.1303649
https://doi.org/10.1142/S021759081650034X
https://doi.org/10.1007/s40822-015-0016-7
https://doi.org/10.1177/0971890715585199
https://doi.org/10.1177/0971890715585199
https://doi.org/10.1016/j.ejor.2013.10.004
https://doi.org/10.1080/00036846.2014.1002891
https://doi.org/10.1016/j.jclepro.2020.122153
https://doi.org/10.1016/j.econmod.2013.04.018
https://doi.org/10.1111/j.1540-6261.1977.tb03324.x
https://doi.org/10.1111/j.1540-6261.1977.tb03324.x
https://doi.org/10.1016/j.jclepro.2015.09.103
https://doi.org/10.1108/00251740710819069
https://doi.org/10.1002/jsc.2116
https://doi.org/10.1002/jsc.2116
https://doi.org/10.1016/S0377-2217(99)00407-5
https://doi.org/10.1016/j.ejor.2008.05.027
https://doi.org/10.1080/1331677X.2019.1642779
https://doi.org/10.1080/1331677X.2019.1642779
https://doi.org/10.1080/00036846.2011.641932


Wijesiri, M., & Meoli, M. (2015). Productivity change of microfinance institutions in Kenya: A
bootstrap Malmquist approach. Journal of Retailing and Consumer Services, 25, 115–121.
https://doi.org/10.1016/j.jretconser.2015.04.004

Wijesiri, M., Vigan�o, L., & Meoli, M. (2015). Efficiency of microfinance institutions in Sri
Lanka: A two-stage double bootstrap DEA approach. Economic Modelling, 47, 74–83.
https://doi.org/10.1016/j.econmod.2015.02.016

Wijesiri, M., Yaron, J., & Meoli, M. (2017). Assessing the financial and outreach efficiency of
microfinance institutions: Do age and size matter?. Journal of Multinational Financial
Management, 40, 63–76. https://doi.org/10.1016/j.mulfin.2017.05.004

Yaron, J. (1994). What makes rural finance institutions successful? The World Bank Research
Observer, 9(1), 49–70. https://doi.org/10.1093/wbro/9.1.49

Zainal, N., Md Nassir, A., Kamarudin, F., & Law, S. H. (2020). Does bank regulation and
supervision impedes the efficiency of microfinance institutions to eradicate poverty?
Evidence from ASEAN-5 countries. Studies in Economics and Finance. Advance online pub-
lication. https://doi.org/10.1108/SEF-10-2019-0414

1168 M. NOURANI ET AL.

https://doi.org/10.1016/j.jretconser.2015.04.004
https://doi.org/10.1016/j.econmod.2015.02.016
https://doi.org/10.1016/j.mulfin.2017.05.004
https://doi.org/10.1093/wbro/9.1.49
https://doi.org/10.1108/SEF-10-2019-0414


Ye
ar

X1
X2

X3
Z1

Z2
Z3

Y1
Y2

Y3
Y4

20
13

M
ea
n

1,
38
2.
22

18
9,
09
2,
33
6.
69

21
,5
67
,8
35
.0
2

93
,8
49
,0
83
.8
2

36
,5
61
,8
95
.0
7

45
,8
96
,5
43
.5
1

6,
84
3,
48
8.
79

37
,0
10
,2
59
.4
2

14
7,
07
2,
15
6.
51

19
1,
91
3.
38

SD
2,
85
3.
02

30
6,
33
2,
49
2.
21

52
,9
91
,8
16
.6
7

17
4,
27
4,
08
4.
24

94
,4
97
,9
09
.6
9

10
8,
00
8,
50
4.
87

23
,7
12
,8
25
.7
2

99
,2
75
,6
65
.1
9

24
1,
89
1,
72
8.
82

54
3,
23
8.
50

M
ed
ia
n

50
4.
50

65
,0
51
,6
27
.0
0

7,
43
4,
55
8.
50

20
,8
57
,8
85
.0
0

12
,1
07
,7
13
.5
0

17
,4
40
,7
50
.0
0

1,
07
6,
57
3.
50

12
,8
02
,1
09
.5
0

48
,1
20
,9
33
.5
0

52
,3
32
.5
0

20
14

M
ea
n

1,
50
8.
41

22
0,
85
4,
87
5.
76

23
,2
44
,8
90
.3
7

11
2,
66
5,
47
6.
44

43
,3
37
,6
58
.1
8

49
,2
70
,6
81
.6
7

8,
21
6,
91
6.
74

40
,9
21
,3
26
.4
9

17
4,
41
7,
26
4.
93

20
8,
75
6.
18

SD
3,
04
8.
63

35
2,
21
6,
08
1.
90

58
,2
18
,1
74
.0
6

20
0,
09
3,
11
6.
81

11
2,
64
6,
39
5.
65

11
2,
16
6,
03
8.
74

29
,2
03
,6
80
.3
6

10
7,
64
8,
79
7.
62

28
1,
31
5,
23
6.
44

62
9,
89
2.
46

M
ed
ia
n

57
7.
00

83
,3
60
,8
68
.5
0

9,
01
4,
87
2.
00

25
,8
99
,9
81
.5
0

13
,6
84
,4
20
.5
0

16
,7
81
,5
73
.0
0

1,
52
2,
11
9.
00

14
,3
17
,8
98
.5
0

58
,0
64
,1
65
.0
0

52
,5
62
.5
0

20
15

M
ea
n

1,
66
2.
68

24
3,
31
6,
90
1.
34

25
,4
44
,4
88
.6
3

12
7,
66
7,
55
6.
90

47
,0
46
,1
51
.0
3

53
,1
31
,9
37
.7
0

8,
18
7,
96
8.
76

46
,0
34
,3
95
.8
8

19
4,
84
7,
92
9.
51

23
2,
11
9.
81

SD
3,
33
6.
01

39
2,
80
4,
01
2.
47

63
,6
36
,3
09
.2
6

24
2,
64
8,
50
2.
64

13
5,
53
5,
89
4.
29

11
9,
27
5,
12
1.
72

26
,3
03
,1
84
.8
7

11
1,
39
5,
79
9.
96

31
7,
06
5,
18
5.
04

72
4,
59
1.
42

M
ed
ia
n

60
6.
00

88
,4
22
,9
62
.0
0

9,
33
1,
53
7.
50

28
,4
87
,3
76
.5
0

14
,6
59
,8
60
.5
0

18
,4
56
,6
71
.0
0

1,
86
6,
47
1.
00

14
,5
16
,3
84
.0
0

65
,2
47
,6
69
.0
0

54
,4
32
.0
0

20
16

M
ea
n

1,
74
5.
01

27
8,
14
5,
12
2.
36

25
,4
28
,8
75
.0
6

15
4,
43
5,
53
9.
32

51
,0
15
,6
24
.7
6

52
,5
63
,8
73
.0
0

7,
93
3,
25
6.
58

48
,1
28
,8
67
.6
0

21
8,
31
4,
33
1.
57

24
4,
71
4.
23

SD
3,
42
0.
40

44
9,
84
9,
01
8.
23

58
,1
67
,2
17
.7
3

28
6,
75
1,
41
8.
45

13
4,
86
7,
23
5.
10

10
6,
95
4,
93
2.
84

28
,4
03
,8
54
.1
2

11
0,
03
6,
45
6.
16

36
1,
61
6,
29
6.
91

78
5,
30
6.
39

M
ed
ia
n

62
3.
00

99
,0
97
,1
26
.0
0

9,
35
6,
84
7.
00

40
,1
03
,0
91
.0
0

15
,2
61
,1
28
.5
0

17
,3
86
,9
79
.0
0

1,
69
5,
59
6.
00

14
,8
36
,6
77
.5
0

75
,5
55
,3
62
.5
0

56
,1
34
.5
0

20
17

M
ea
n

1,
84
7.
16

31
6,
59
0,
45
4.
81

27
,3
89
,1
14
.5
6

18
1,
49
5,
84
9.
28

59
,0
24
,9
47
.2
1

51
,8
58
,5
75
.2
8

9,
37
4,
54
7.
53

52
,5
44
,4
06
.0
4

24
8,
82
3,
86
6.
46

23
9,
94
8.
72

SD
3,
53
6.
90

50
8,
17
5,
22
9.
43

63
,0
73
,5
04
.6
0

32
4,
34
0,
18
1.
99

15
6,
01
5,
13
5.
71

97
,1
70
,9
47
.7
0

30
,0
13
,2
37
.3
3

11
4,
19
5,
27
5.
93

40
2,
01
3,
79
6.
05

71
5,
42
4.
58

M
ed
ia
n

66
6.
00

10
6,
80
9,
28
8.
00

10
,6
52
,4
22
.0
0

51
,0
61
,7
54
.5
0

17
,5
16
,8
38
.0
0

17
,7
56
,3
46
.0
0

2,
20
8,
58
2.
50

17
,6
51
,4
60
.5
0

81
,4
87
,2
41
.5
0

57
,7
40
.5
0

20
18

M
ea
n

1,
93
5.
19

35
7,
05
4,
48
8.
74

29
,5
59
,4
64
.9
9

20
3,
54
8,
70
5.
69

66
,1
89
,3
19
.0
9

58
,3
04
,2
56
.6
4

10
,0
22
,4
67
.0
2

55
,4
71
,1
59
.1
0

28
0,
39
9,
61
4.
14

24
5,
81
6.
42

SD
3,
59
9.
53

57
9,
44
7,
50
7.
99

66
,6
58
,0
78
.1
1

35
9,
11
6,
12
7.
72

17
6,
68
6,
15
2.
43

12
2,
66
6,
25
2.
46

27
,5
05
,2
04
.1
2

11
0,
08
5,
52
3.
80

44
6,
60
6,
30
0.
97

70
3,
10
2.
14

M
ed
ia
n

73
1.
00

12
9,
02
1,
04
5.
00

11
,4
90
,9
23
.0
0

58
,4
55
,2
67
.0
0

19
,7
44
,6
06
.0
0

18
,0
71
,1
93
.5
0

2,
07
0,
53
6.
00

19
,2
83
,3
11
.5
0

10
0,
40
8,
02
2.
50

62
,5
33
.5
0

So
ur
ce
:A

ut
ho

rs
es
tim

at
e
ba
se
d
on

M
IX

da
ta
.F
or

fu
ll
na
m
e
an
d
de
sc
rip

tio
n
of

th
e
va
ria
bl
es
,k
in
dl
y
se
e
Ta
bl
e
1.

A
p
p
en

d
ix

A
:
Y
ea

rl
y
d
es
cr
ip
ti
ve

st
at
is
ti
cs

o
f
in
p
u
ts
,
in
te
rm

ed
ia
te
s,

an
d
o
u
tp
u
ts

ECONOMIC RESEARCH-EKONOMSKA ISTRAŽIVANJA 1169


	Abstract
	Introduction
	Literature review
	Research design
	Sample selection and data source
	Network production processes for microfinance institutions
	Efficiency measurement—modelling

	Results and analysis
	Efficiency analysis
	Potential improvement in efficiency through frontier projection

	Conclusion
	Limitations and guidance for future research
	Acknowledgements
	Disclosure statement
	Funding
	Orcid
	References


