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In this research, | focused on the cost efficiency of Microfinance institutions in Bangladesh
applying both parametric and non-parametric models. Under parametric method, | applied the
Stochastic Frontier Approach on a sample of 146 MFIs enlisted with Palli Karma-Shahayak
Foundation (PKSF) in which an average cost efficiency of 78% is found meaning that the
sample MFIs can save 28% of their cost by adopting a proper mix of inputs. On the other
hand, under non-parametric, DEA model, the average cost efficiency is found as to be 73%.
The findings indicate that though MFIs in Bangladesh concentrate towards providing
comparatively larger loan amounts, they try to achieve their social goal by providing credit to
women borrowers who are more efficient in using the loan amount as well as to repay them.
Besides, it has been found that there exist economies of scale in the MFIs industry of the
country.
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Abstract

With the innovation and rapid expansion of the new concept “Microfinance”, researchers,
policymakers and donors at the recent time have found it very essential to observe how efficiently
Microfinance Institutions are operating in economy. If the MFIs are not able to achieve efficiency,
they would not be able to sustain in the long run being lagging behind in achieving their social
objective. This PhD report focuses on the issue in respect of MFIs in Bangladesh. This is the first
paper that applies both parametric and non-parametric models to measure cost efficiency on a large
sample size including 146 MFIs in Bangladesh over 2016-2020. Along with efficiency estimates,
the paper analyzes the effect of outreach variables on the level of efficiency. This enlightens the
current concern regarding the trade-off between sustainability and efficiency of microfinance
institutions. My research finds that the MFIs in Bangladesh are on an average 78% efficient
indicating that these institutions have scope to reduce their cost by around 22% to produce the
same output level. Also, it is found that outreach is being compromised to achieve efficiency as
MFIs are more interested to provide larger loan amounts to the comparatively well-off poor in the
society. However, the MFIs in Bangladesh are able to achieve efficiency by concentrating credit
disbursement to the women borrowers as women borrowers are more active in utilizing the loan
amount and thus creating sufficient earning sources to repay the loan. Moreover, the economies of
scale is found in the sector indicating that MFIs here have opportunity to serve the poor at lower
cost and thus attain better outreach by expanding their size. Thus, the my thesis will facilitate the
MFIs to direct their resources properly and achieve efficiency, policymakers to decide how this
sector can be utilized to achieve social welfare as well as donors to decide to which MFIs they

want to steer their fund.
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Executive Summary

Over the time, financial institutions have been proven as effective element of financial system
contributing in financial development of an economy. In spite of this fact, formal financial
institutions have failed to reach the depth of an economy to serve the rural poor people. With the
inception of momentous concept of group based closely monitored lending system in the form of
micro-finance, the gap in the financial system was overcome. Introduced by Dr. Mohammad
Yunus in the village Jobra in Chittagong, Bangladesh, the scheme earned success and drew
attention of all within short period of time. The concept of microfinance soon was spread all over
Bangladesh as well as was adopted in different countries of the world. Millions of people in
different countries around the world, specially, the rural poor people got benefitted from these
institutions. These microfinance institutions at a time drift towards double objectives, financial
objectives and secondly social objective. The financial objective requires microfinance institutions
to earn sufficient to cover the expenses. On the other hand, the social objective requires
microfinance institutions to expand their services to the poorest in the society. Many researchers
found it difficult to achieve both the objectives for MFIs. The same controversy applies for the
MFIs in Bangladesh. Being the country of origination of Microfinance concept, the MFIs in
Bangladesh has always in the center of attention in the whole world. So, it is a matter of query
whether the MFIs in Bangladesh are able to achieve both the doctrines or not. Besides, many MFIs
in Bangladesh run on donors fund. As a result, the donors at recent time also concentrate on the
cost efficiency of MFIs in Bangladesh. Searching into the literature no single research has been
found concentrating to cost efficiency of MFIs in Bangladesh at recent time. The work of Khalily
et al. (2014) focuses on the issue but the data covers much early information and also incorporates
a small sample size. I, therefore, found the topic as an interesting area for my PhD research. My
thesis focuses on the cost efficiency of MFIs in Bangladesh covering the period of 2016 to 2020
and including a large data set. |1 applied both parametric and non-parametric techniques to conduct
the research. Two extensive datasets have been used in my research. The first dataset is collected
from Palli Karma-Sahayak Foundation (PKSF) which contains information about 146 MFIs over
5 years period, i.e. 2016-2020. The second dataset is collected from Microcredit Regulatory
Authority (MRA) and this dataset consist of 479 MFIs information over 6 years period, i.e. 2013-
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2018. So, both the datasets comprise panel data. The MRA data set consists of total 2,874 data
which is a quite extensive data set. But unfortunately, in this data set, information on some of the
important variables was missing. So, | had to use the PKSF data and later, also applied the model
with MRA data to verify my findings. To conduct the analysis, | used the intermediation approach
as MFlIs act as intermediary in the society. The input-oriented model has been applied as MFIs do
not have control on outputs due to geographical, demographical or regulatory restriction and
thereby the only possible option of increasing efficiencies is to lower the inputs. In both the SFA
and DEA, one output variable has been taken, i.e., gross loan portfolio and three input variables,
L.e., fund, labor and capital. As here, 1 am measuring the cost efficiency, therefore, price of fund,
price of labor and price of capital are also considered. At first, I conducted the stochastic frontier
approach on the data collected from PKSF. In this approach, 1 measure cost efficiency in six
different models. Two of them ignored the time effect on cost efficiency while the other four
models included the time variable. As of SFA | used the Battesi and Coelli (1995) model which is
capable of including the determinant variables of efficiency in the same model along with the
efficiency measurement. Therefore, in these six different models along with time variable, |
included different combinations of determinant variables. These determinant variables mainly
focus on the outreach and depth of MFIs. Without time effect the mean cost efficiency was found
to be 68.4% whereas with considering the effect of time, the mean cost efficiency came out as
72%-78%. The average loan balance (ALB), a measurement of outreach of MFIs, is found to have
a significant negative impact on cost inefficiency indicating that as ALB increases that is outreach
reduces, inefficiency reduces. In other words, as outreach reduces, efficiency of MFIs in
Bangladesh increases. On the other hand, considering the other outreach variable, i.e. % of women
borrower, | found an opposite result. This finding shows that as MFIs increase their outreach by
extending loans to a greater number of women participants, their efficiency improves. | also found
that older MFIs are less cost efficient compared the new ones. However, the size of MFIs shows a
positive impact on cost efficiency indicating the possibility of existence of economies of scale. But
the result does not show statistical significance. For this, | divided the whole sample into three
groups based on the size of MFIs and measure the cost efficiency of the three groups with the same
model. This application resulted with differences in the level of cost efficiency of the different
sized MFIs. Interestingly, the findings show that as the size of MFIs increases, the cost efficiency

increases indicating the existence of economies of scale in the MFIs of Bangladesh. To verify the



acceptability of my findings, at this stage of my research, | applied the non-parametric DEA model.
| applied here the two-stage DEA model where in the first stage, | measured cost efficiency and
found that the overall cost efficiency of sample MFIs over the five years period as 73%. This is
quite similar to the findings under SFA. Here also the large size MFIs prove to have higher
efficiency. To identify the factors effecting cost efficiency of MFIs, | run the Tobit regression
model. The findings match with the results under SFA that ALB and Women have positive impact
on cost efficiency while age has a negative impact. Thus, from my research | can come up with
the findings that in Bangladesh MFIs are on an average 72%-78% cost efficient. A decreasing
trend in the cost efficiency is found over the time specially from 2017 to 2020. This result coherent
with the finding of age that as time passes and MFIs get older, their efficiency reduces. On the
other hand, the results of ALB, a determinant variable shows that in Bangladesh as ALB increases
cost efficiency also increases. ALB is a measure of outreach and this finding shows that as MFIs
constraint their outreach, they can attain more cost efficiency. That means in terms of this measure,
there exists a contradiction between outreach and efficiency in the MFI market in Bangladesh.
However, in terms of Women, as MFIs distribute microcredit to a greater number of women
borrowers, efficiency of MFIs increases. This result indicates women borrowers are more capable
of managing their loan fund and make better use of it leading cost efficiency for their lenders. Thus
| found the existence of women empowerment in the country. Also, I found economies of scale in
the MFI sector in Bangladesh as large size MFIs prove to have more efficiency compared to small

and medium sized MFiIs.



Chapter 1

Introduction



1.1Introduction

Microfinance institutions are specialized financial institutions aiming to fulfill the gap between
formal financial institutions and the poor. With their unique operating mechanism, microfinance
institutions provide collateral free group-based loans to poor people who were earlier deprived
from the benefits of formal credit facility. By availing the financial services of microfinance
institutions, poor people of different countries all around the world are now able to change their
fate. Imai et. al. (2010) and Zohra and Pandey (2011) have identified Microfinance as an economic
development approach, intended to benefit low-income people to reduce poverty. Kaboski and
Townsend (2005) and Attanasio et al. (2013) found that MFI members are better able to achieve
asset growth and smoothing the consumption pattern. Thus, MFIs acts in social welfare by
extending easy loan to poor who can utilize the fund for the improvement of their living standard.
But to continue with this role in the society, MFIs need to be sustainable as financial institutions.

And sustainability requires an institution to be efficient specially in managing its costs.

There are a number studies on efficiency of banks and other financial institutions. But a few
focuses on the efficiency study of microfinance institutions. Nghiem et al. (2006), Bassem (2008),
Haq et al. (2010), Kipesha (2012), Hermes et.al. (2011) etc. have measured efficiency of MFIs using
different statistical tools. Some of the studies like Armendariz and Morduch (2005), Morduch
(2007), Bassem (2008), Hudon and Traca (2011) have linked efficiency of microfinance with

various factors.

Being a pioneer country in the microfinance sector, MFIs in Bangladesh has achieved success over
the time by contributing in the development in living standard of poor people in the country. With
the passes of time, the number of MFIs has increased in the country for which government has
ensured proper monitoring and regulation of the sector by establishing Microcredit Regulatory
Authority (MRA) and Palli Karma-Sangsthan Foundation (PKSF). There are lots of studies in
literature discussing the significance and impact of microfinance institutions in the economy but
little studies have concentrated on the efficiency of these institutions. My thesis fulfills this gap in

literature by focusing on the cost efficiency of MFIs in Bangladesh.



1.2 Background of the Study:

The financial sector of an economy comprises of financial market and institutions which has a

significant role in the efficient allocation of excess fund in productive sector and thus accelerates
the economic growth of a country. Diallo (2017), Abubakar et al. (2015), Omri et. al. (2015),
Komal and Abbas (2015), Ductor and Grechyna (2015), Jedidia et. al. (2014), Deltuvaite and
Sineviciene (2014), Samargandi et. al. (2014), Gazi et al. (2013), Greenwood et. al. (2013),
Menyah (2014), Sanchez (2013), Zhang and Wang (2013), Hsueh (2013), Sassi and Goaied (2013),
Narayan and Narayan (2013), Zhang et al. (2012), Sadorsky (2011), Hassan et. al. (2011), Kar et.
al. (2011), Fung (2009), Suleiman and Aamer (2008), Ergungor (2008), Deidda (2006), Liang and
Teng (2006), Calderon and Liu (2003), Levine and Loayza (2000), Levine (1997), Panicos and
Khaled (1996) analyzed the impact of financial development upon economic growth. Among the
different financial institutions, commercial banks have a remarkable contribution to the economic
growth enhancement through more efficient resource allocation, as has been found in studies like,
Weill (2003), Thorsten Beck et al. (2004), Deidda and Fattouh (2008), Fernandez et. al. (2010),
Wua et al. (2010); Chang et. al. (2010), Chu (2010), Koetter and Wedow (2010), Luo et al. (2012),
Sassi and Goaied (2013), Ueda (2013), Mitchener and Wheelock (2013), Zagarra (2014), Coleman
and Feler (2014), Pradhan et. al. (2014) etc. Besides banks, other financial institutions also
accelerate economic growth, like- finance companies, insurance companies, credit union and so
on (lhori et. al., 2011; Lee et. al, 2013; Hou, 2012; Alhassan and Fiador, 2014; Cristea et. al.,
2014; Pradhan et. al. 2015). In this list a new addition is the microfinance institutions whose main
objective is to fill the gap between financial services and the poor people (Modurch and Haley,
2002; Japonica Intersectoral, 2003; Robinson, 2003; Dev, 2006; Coleman, 2006; Qayyum and
Ahmad, 2006; Yunus, 2007; Bassem, 2008; Haq et al., 2010; Ahmad, 2011; Balkenhole and
Hudon, 2011; Kipesha, 2012; Singh, 2013; Rajbanshi et. al., 2015).

Despite the important role of commercial banks and other financial institutions in economic
development and its vast network, the researchers like S. Imai et al. (2010), Coleman (2006), Abdul
Qayyum and Ahmad (2006), Hermes and Lensink (2007), Ahmad (2011), Becchetti and Castriota
(2011), Singh (2013), Serrano-Cinca and Gutierrez-Nieto (2014), Wijesiri et al. (2015) found that



the formal financial sector have failed to extend financial services to rural people respond to the
requirements of the poor because of high risk, high transaction cost and lack of collateral.
According to Akpalu et al. (2012) as the poor has inadequate access to credit facility, they cannot
come out of poverty. Hence to fulfill the gap, an alternative financial institution named as
microfinance institutions emerged with an objective to reduce poverty and improve economic and
social welfare of the rural poor people who are deprived from formal financial sector (Oteng-
Abayie, 2011). Microfinance institutions offer broad range of financial services such as deposit
collection, loan disbursement, money transfer, insurance services etc. (Hung, 1998; Dichter, 1999;
Robinson, 2003; ADB, 2000; Dev, 2006; Coleman, 2006; Modurch and Haley, 2002; Japonica
Intersectoral, 2003; Abdul Qayyum and Ahmad, 2006; Yunus, 2007; Bassem, 2008; Haq et al.,
2010; Ahmad, 2011; Balkenhole and Hudon, 2011; Oteng-Abayie, 2011; Kipesha, 2012; Singh,
2013; Legnborg and Rasmussen, 2014; Barry and Tacneng, 2014; Piot-Lepetit and Nzongang, 2014;
Rajbanshi et. al., 2015). The financial services of MFIs to low-income people in rural areas has a
positive impact on the economic and social conditions in the area served by fostering economic
growth, alleviating poverty and generating employment (Piot-Lepetit and Nzongang, 2014).
Mustafa (1996); (2000); Morduch (1998); Ledgerwood (1999), Zaman (2000); McKernan (2002);
Simonwtz (2002); Imai et. al. (2010), Zohra and Pandey (2011) have identified Microfinance as
an economic development approach. As per Bassem (2008), the financial and banking institutions
along with the microfinance institutions fulfils the financial sector of a country accelerating

economic development.

At recent time, microfinance industry has become an integral part of financial system consists of
thousands of organizations who serve around 203 million people all around the world of which
116 million belong to world's poor living (Barry and Tacneng, 2014; Rajbanshi et al., 2015). As
per microfinance experts, microfinance program at one hand improves the financial situation of
poor families, on the other hand, brought concomitant improvements for their borrowers in vital
humanitarian areas such as health, nutrition and educational attainment (Bassem, 2008; Holland
and Wang, 2011). Holland and Wang (2011) further argue that if microfinance would have just
help in increasing income level of participants and not in social improvements of the family,
especially in the attainment of education children, then the program would have been become non-

sustainable. According to CGAP, 2009 the microcredit and savings facility not only help the poor



to smooth consumption, but also to solve health problems, and to grab business opportunities and
to make up expenses for education, weddings, or funerals. Naved (1994); Hashemi et. al. (1996);
Steele et. al. (1998); Ghosh (2005), Zohra and Pandey (2011) found positive impact of
Microfinance program on women empowerment and welfare. Jacoby (1994); Foster (1995); Pitt
and Khandker (1996); Marcus et. al. (1999); Barnes et. al. (2001); Littlefield et al. (2003); Holland
and Wang (2011) have shown in their study that the number of school enrolling increased after

introduction of microfinance program.

Microfinance institutions have become an integral part of the financial system of many countries
to serve the poor with their required credit facility which helps the poor to fulfil their daily
necessities, create earning sources, ensure education for children, access to better health facilities

for family members, acquire assets and thus overall to improve their living standard.

1.3 Research Problem

With the rapid growth of microfinance institutions at the recent time over different countries of
the world and its immense impact on economic development, the donors, policymakers and other
stakeholders have started to think about the necessity of these institutions’ sustainability and
efficiency. That is the institutions should earn good enough to cover their operating and financing
costs through better allocation of scarce resources (Morduch, 2000; Hermes et al, 2011; Cull et al,
2009; Barres et al, 2005; Haq et al.,, 2010; Kipesha, 2012). Besides, competition among the huge
number of MFIs is forcing them to be efficient (Hermes et al, 2011; Kipesha, 2012).

The microfinance institutions have two main sources of fund: deposit and donation (Bassem,
2008). From a report of, it is found that even though the Microfinance sector has managed to
collect a remarkable US$ 1b. subsidies from private and public sector per year over the last 20
years (CGAP, 2005), only less than 5% of MFIs has been proven operationally sustainable. That
means the other 95% still rely on subsidies to cover their costs and finance their loans (UNCDF,
2005). Armendariz & Morduch (2005); Oteng-Abayie (2011) also focus on the fact mentioning
that dozens of MFIs still needs subsidies to cover their high transaction costs though they claim to

make profits. Such widespread reliance on subsidy has motivated the donors to learn about the
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efficiency of Microfinance Institutions (MFIs) to decide about the continuation of their donation
as donors prefer to fund MFIs which are sustainable and efficient (Bassem, 2008; Hudon and
Traca, 2011; Barres et al, 2005; Kipesha, 2012). Many donors are withdrawing their fund from the

inefficient microfinance institutions (F. Fall etal., 2018).

On the other hand, welfarists (like Morduch, 2000; Woller et al., 1999) claim the donations
contributed by the donors as equity capital for an MFI while the donors to be considered as social
investors. They argue that MFIs do not need financial self-sufficiency to achieve sustainability.
On the other hand, institutionalists emphasis that MFIs should achieve sustainability by generating
sufficient revenue to cover its operating and financing costs (Piot-Lepetit and Nzongang, 2014).
Hulme (1999) stated that the different financial services of MFIs to increasing number of poor
people and its positive repayment rate have helped many MFIs to achieve sustainability and
generate profit even without any government subsidies. Agarwal and Sinha (2010) stated that the
sustainability of microfinance institutions is important to achieve their objectives. But empirical
studies found that MFIs that has to concentrate towards financial aspects as of its institutional role
has to forgo the social objective while MFIs trying to focus on social welfare has to sacrifice
financial aspects and this dilemma has introduced a new dimension for MFIs named as efficiency
(Balkenhole and Hudon, 2011).

With the passes of time, the nonprofits Microfinance institutions are scaling up and increasing
their outreach through diversified product-offerings and as a consequence of that they are
becoming less able, or willing, to achieve the social-development (poverty-reduction) objectives
which was their initial objective to be established (Evans, 2010). Studies like Hulme (2000),
Navajas et al. (2000), Schonberger and Christen (2001), Simtowe et al. (2006), Coleman (2006),
Cull et al. (2007), Hermes et al., (2011) mentioned that microfinance institutions do not reach the
poorest households rather they provide services more to the richest people of the area (Christen,
2001; Cull et al.,, 2007; Hermes et al., 2011). The reason behind this strategy of MFIs is that both
micro-saving and microcredit require that the participants do possess resources, involvement, and
skills so that the savers have sources of monetary income and borrowers can use their loans in
productive ways to repay on time, keep track of their repayment schedules, and manage the risks

of borrowing (Lenborg and Rasmussen, 2014). However ultimately a trade-off exists between
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financial sustainability and outreach (no. of clients served) of microfinance programs (Piot-Lepetit
and Nzongang, 2014). Cheston and Reed (1999) highlighted the necessity of having social audits,
with the argument that the impacts of microfinance program on families need be measured as well
as monitored on a regular basis. Consequently, many researchers (S. Imai et al., 2010; Coleman,
2006; Khandker, 2005; Weiss and Montgomery, 2005; Goldberg, 2005; Aghion and Morduch,
2005; Mosley, 2001; Abdul Qayyum and Ahmad, 2006) have focused on efficiency measurement
of microfinance institutions as a way of finding whether this microfinance program is actually
leading financial and social benefits for the “poorest of the poor” because an efficient MFI
management should promote both the objectives (Brau and Woller 2004). Besides entrance of
commercial banks and other private investors into microfinance business (Chowdhury, 2009;
Epstein & Yuthas, 2010; Armendaiz & Morduch, 2010; Hermes et al, 2011; Roodman, 2012;
Kipesha, 2012), technological change in microfinance industry (Hermes et al, 2011), financial
liberalization and government regulatory policies (Rhyne and Otero, 2006) also indicate the
necessity of measuring efficiency of MFIs. Moreover, as per C. Gonzalez Vega et al. (1996),
efficient functioning of MFIs is important for long run sustainability, which refers to the ability of
the MFIs to earn good enough to at least pay the price of all inputs as well as assets. As a
consequence, the management of MFIs are also preferring efficiency and cost reduction in their

strategy (Blanco-Oliver etal., 2016).

1.4 Research Purpose:

From the above discussion, it is clear that the efficiency measurement of microfinance institutions
is very important and also a demand of the recent time. In this paper, | focused on this emerging
issue by considering the scenario of MFIs in Bangladesh. Being a pioneering country in the
microfinance industry, over time Bangladesh has observed a huge expansion of microfinance
practice within the small economy. In Bangladesh, there exists 877 MFIs as per 2020 (MRA,
2020). The practice of microfinance has a great impact in poverty alleviation and thus in the
economic development of the country (Islam, 2015). Thereby these microfinance institutions need
to perform efficiently in their operation to create a rather enhancing role in the economy. Also, the
statistics show that the number of MFIs does not have only one way movement, at one hand new

MFIs are coming into market whereas on the other hand, some of the existing MFIs exit from
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market. That means, all the MFIs are not able to sustain over time. So, it is indeed urgent to identify
how many among these huge number of MFIs in the country are able to sustain in the long run and
can achieve their social objective. And sustainability can be ensured if the MFIs can achieve cost
efficiency which means to produce a given level of output at minimum possible cost given the
inputs. In this research, my basic objective is to measure the cost efficiency of the microfinance
institutions in Bangladesh. To conduct the research, | used both parametric and non-parametric
approach. Researchers found advantages and disadvantages of both the methods which has been

discussed in a later part.

Along with efficiency measurement, in my research, | also put light on the recent dilemma of
MFIs’ mission drifts between social welfarism and financial sustainability. To observe the current
status in Bangladesh in this regard, | aimed to analyze the relationship between outreach and

breadth of MFIs with cost efficiency along with some other determinant factors.

1.5 Research Question:

The research query that thrived my whole work is, “To what extent the MFIs n Bangladesh are
cost efficient and how do the outreach and breadth of MFIs affect the efficiency of MFIs along

with considering some other determinant variables?”

1.6 Rationale of the Study:

Observing the importance of microfinance in an economy, many researchers have concentrated on
the study of microfinance. In the literature, it is found researchers have focused on various areas
of microfinance. Most of these researches are based on the demand side analysis that is how the
microfinance practice is affecting the users [a detailed discussion on the impact of MFIs on users
worldwide is presented in Chapter 3]. As my main research focus is efficiency of MFlIs, | found
little literature on this area. Through my previous discussion, | established the necessity of

efficiency study of MFIs, however, more of the efficiency analysis in literature is done on
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commercial banks [included in Chapter 2, literature review]. | found a few numbers of studies
concentrating on the efficiency measurement of MFIs like, Nghiem et al. (2004 & 2006), Abdul
Qayyum and Ahmad (2006), Gutiérrez-Nieto et al. (2007 & 2009), Bassem (2008), Sufian (2009),
Haq et al. (2010), Hermes et.al. (2011), Kipesha (2012). Applying parametric and non-parametric
model, these studies have measured the level of efficiency of microfinance institutions. Some of
these studies are based on a single country while some studies have considered multiple countries
scenario. Most of these studies rely on the MIX Market database which is most acceptable and
dependable dataset. But MIX Market includes only very large and financially strong organizations
as MFIs need to qualify to be included into their database. So, if we rely on such data source, there

is chance that the research may give a biased result rather than reflecting the true market scenario.

Now, turning to the literature regarding MFIs in Bangladesh, in literature a number of studies are
found which mainly discusses the impact of the microfinance trend in the economic development
of the country, like, Khan & Rahaman (2007), Khandker and Samad (2014), Islam et al. (2015),
Raihan et al. (2017), Rizkiah (2019) [more detailed discussion is given in Chapter 4]. There are
some multi-cultural efficiency analyses of MFIs in which some renowned Bangladeshi MFIs were
included as sample, like Haq et al. (2010), Conroy (2003) and Qayyum and Ahmad (2006). But in
these studies, in comparison to the total sample size, the number Bangladeshi MFIs included was
not remarkable enough. To my concern, | found only two standard studies fully focusing on the
efficiency study of MFIs in Bangladesh. The first study is by Quayes and Khalily (2014) who
measured cost efficiency by using SFA approach. In this study, the researchers took 45 MFIs in
2004, 52 MFlIs in 2005, 71 MFIs in 2006 and 70 MFIs in 2007 as sample collecting data from
PKSF. The study contains different sample size for different periods and these samples are not
extended in size. Also the time covered in the study is of much earlier period and does not reflect
the current market condition. The second study is by Ferdousi (2020) where the researcher applied
DEA model to find efficiency of 23 MFIs in Bangladesh collecting data from MIX market covering
period from 2004 to 2010. In this study, the sample size is too small and as the data is collected
from MIX Market, there is high chance of sample biasness. Also, the time period cover does not

reflect the current scenario.
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In my study, | used a larger sample size concentrating on more recent period. | collected two
separate data set, one from PKSF and the other from MRA. From PKSF 1 collected data on 146
MFIs over the period 2016- 2020. To verify the acceptability of my findings, | also collected an
extended data from MRA on 479 MFIs. Both the data set lead me to the same findings. Besides, |
applied both SFA and DEA in my research and identified cost efficiency of the sample MFIs under
both models following the work of Resti (1997) and Isik and Hassan (2002). Therefore, my

research work has significance in the following dimensions:

Sample Size: The sample size | used in my study is much larger than the existing literature both
concentrating on Bangladesh market only or based on international comparison. Both the extended
data set contains balanced panel data and are substantially representative of the industry as a whole

which is not there in any other studies.

Source of Data: The sources of data | used (both PKSF and MRA) include all types of MFlIs, in
terms of size and financial condition. So, the sample represents the whole industry without any

biasness.

Timeframe: My research makes analysis on the efficiency of MFIs in Bangladesh considering a
more recent dataset [2017 — 2020] reflecting the current picture of the industry. Other studies cover
much early period.

Methods Used: There are studies on banking industry including both parametric and non-
parametric models to judge the efficiency. But as per my knowledge, there is no study in the sector
of microfinance that incorporates both the two methods together. My research fulfills this gap in

literature as | applied both the techniques in measuring cost efficiency of MFIs.

1.7 Conceptual Framework:

To achieve the objectives, | applied both parametric and non-parametric models. Under parametric
approach, | used the Stochastic Frontier Model and other non-parametric approach | used the Data

Envelopment Analysis. The Battesi and Coelli (1995) model is applied to measure the cost
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efficiency under SFA. This model has the advantage that along with cost efficiency measurement,

it identifies the effect of various factors’ influence on efficiency of a firm.

Both the models assume the intermediation approach as the MFIs act as intermediaries between
surplus units and deficit units in a society. As here | am measuring cost efficiency, the input-
oriented model is applied in which three inputs are taken, those are deposit, labor and fixed assets

and one output, i.e. gross loan portfolio of MFls.

To conduct the survey, data has been collected from two separate sources. The first set of data is
collected from Microcredit Regulatory Authority (MRA) whereas the second data set has been
collected from Palli Karma-Sahayak Foundation (PKSF). Both the data set contains panel data
information of MFIs in Bangladesh. The cost efficiency estimation has been done on both the data

set where | found similar results.

1.8 Significance:

The success story of microfinance institutions has a long list over different countries of the world.
However, it is also a fact that there are some failure cases too. The rapid growth of the industry
along with dependency on donated fund has drawn attention to regulators, policymakers as well
as donors. Besides, recent literature argues that as MFIs reach to the poorest group in the society,
their operating cost increases and they have to sacrifice their sustainability. So, to earn sufficient
to survive in the market and serve the members with offer wide range of services, MFIs at the
recent time are more focused towards comparatively rich part of the poor people leading
contradiction between social outreach and financial sustainability (Piot-Lepetit and Nzongang,
2014). My research enlightens this burning issue in the context of microfinance industry of
Bangladesh. From this analysis would help the regulators and policymakers to judge the current
efficiency condition of the MFIs and thus to take necessary steps as well as implement required
policies to drive MFIs for economic development. The donor group can also be benefitted from

this study to ensure proper channelizing of their fund.
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This study would be useful to individual MFIs in the country as the study can guide them to what
extent they can reduce their cost by choosing a proper combination of inputs and still can serve
the members with existing loan portfolio. The analysis on how do outreach and breadth affect
efficiency would help them to control these variables to serve the society as well as to earn good
enough to be sustainable. As my study find that there exists economies of scale in this sector, this
finding would give a light to the medium and small scale MFIs to expand operation to achieve cost

savings.

1.9 Conclusion:

All the above discussions demonstrate that microfinance sector, which is the emerging industry
under financial sector of any developing or underdeveloped country, efficiency study of it is of
immense significant for MFI’s role in poverty reduction. Some researchers have considered the
issue but the number of studies is not too long. Some of these studies measures efficiency of MFIs
based in some specific country while some others are based on MFIs located in different countries
of a region. The current study will focus on the efficiency measurement of MFIs situated in
Bangladesh from where the journey of microcredit was initiated. To be more specific about the
research and to facilitate the design of the study, it is needed to look at the previous studies. So,

my next chapter discusses about the existing literature on efficiency studies.
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Chapter 2

Literature Review



2.1 Introduction

In the first chapter, the basic concept of this study along with the objective of the study and the
methodology used for the study has been discussed in brief. Now it is the time to observe the
literature concerning efficiency studies. The main objective of this current chapter is to concentrate
towards the literature related to efficiency measurement of Microfinance institutions. To focus on
this issue at first it is necessary to understand the term "efficiency” and how it has been measured
in different studies. In general, the term ‘Efficiency’ indicates the level up to which a decision-
making unit (DMU) would be able to increase its production without changing the input quantities,
or reduce the inputs to yield a given level of output (Chen et al. 2005). In this aspect, at first |
would focus on the efficiency studies on banking industry. This is done because the number of
studies on efficiency of MFIs throughout the world is not too long (Gutiérrez-Nieto et al., 2007;
Haq et al., 2010; F. Fall et al., 2018). On the other hand, immense studies have been done regarding
the efficiency measurement of banking industry in different countries of the world (Gutiérrez-
Nieto et al., 2007; F. Fall et al., 2018). There are some differences between MFIs and commercial
banks in the sense that MFIs are significantly smaller in size, providing services only towards the
poor households and often provide loans which are collateral-free group loans. However, they
have some commonality as both of these work as financial intermediaries in the economy by
collecting deposit and providing loans (Gutiérrez-Nieto et al., 2009). For these, the efficiency
measurement procedure of banks can be replicated in the case of microfinance sector. So, the
literature relating to bank efficiency can give us an in-depth idea about how to measure efficiency
in the microfinance sector. In addition, this will allow me to design the models to be used to
measure efficiency. However, | will also focus on empirical studies on non-bank financial
institutions, like insurance company, credit union etc. and then the literature on efficiency study
of MFIs will be analyzed. So the rest of the chapter is arranged as firstly, the definition on
efficiency; secondly, the efficiency studies of banks; thirdly, the efficiency studies on non-bank
financial institutions; fourthly, literature on efficiency of microfinance institutions followed by
conclusion.
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2.2 Efficiency:
Riaz and Gopal (2015) in theirr study on MFIs defined efficiency as “Efficiency is a derivative of

production process and productivity. Productivity is a descriptive measure of performance, and
Efficiency is a normative measure”. A financial institution is efficient if it maximizes the quantity
of output for a given quantity of input or minimizes the quantity of input given a quantity of output
(Chen et. al., 2005; Balkenhole and Hudon, 2011; Piot-Lepetit and Nzongang, 2014). Therefore,
there is always a frontier showing the most attainable results given the set of information. The
closure a firm’s actual result is to this frontier, the more efficient the firm is (Daraio & Simar,
2007). Both parametric and non-parametric method can be used to construct the frontier and
measure efficiency of a financial institution. Under parametric the commonly used method is
Stochastic Frontier Approach (SFA) and under non-parametric is the Data Envelopment Analysis
(DEA) (Resti, 1997; Drake & Hall, 2003; Havrylchyk, 2006; Das and Ghosh, 2009; Ariff and Can,
2008; Lee and Chih, 2013; Goddard et al., 2014; Svitalkova, 2014). The inputs and output selection
of a financial institution to be used to measure efficiency depends on the approach. There are three
different approaches to measure efficiency of a financial institution; ie. production approach,

intermediary approach and profit oriented approach.

Chen et. al (2005) classified efficiency into three categories: scale efficiency; scope efficiency;
and X-efficiency. X-efficiency measures the ability of management to control costs to produce
output utilizing an efficient mix of inputs (Chen et al., 2005). Scale efficiency occurs when a DMU
has the same level of efficiency estimate under constant return to scale and variable return to scale
(Moradi-Motlagh and Babacan, 2015). Havrylchyk (2006), Assaf et al. (2014), Tsionas et al.
(2015) identified two components of cost efficiency, as, allocative efficiency and technical
efficiency. Technical efficiency is defined as the ratio of the input quantity utilized by a fully
efficient firm producing the same output vector to the input quantity used by a firm under
consideration. Allocative efficiency measures the firm’s ability to choose input combination that
minimizes cost. The technical efficiency is a combination of two components, they are: scale
efficiency and pure technical efficiency (Drake & Hall, 2003; Havrylchyk, 2006). Pure technical
efficiency refers to the failure of a DMU to extract the maximum output from its given level of
input (Isik and Hasan, 2002; Drake and Hall, 2003). Early studies on bank efficiency mainly

concentrated on scale and scope efficiency, like Berger, Gilbert (1984); Hancock and Humphrey
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(1993); Dietsch (1993); Berger et al. (1993); Zardkoohi & Kolari (1994); Mester (1997); Huang
(1998); Zhao & Ling (2000); Zhao & Jiang (2001). However, in recent time many studies have
also attempted to measure cost efficiency (Chen etal., 2005).

2.3 Efficiency of Banks:

Technological advancement, financial liberalization, the economic and regulatory integration,

information availability, changing corporate culture and the competition have put pressure on
banks to find ways to enhance their efficiency over the last two decades (Carvallo & Kasman,
2005; Chortareas, 2013; Fu et al., 2014, Tsionas et al., 2015). Berger et al. (1993); Allen and Rai
(1996), stated that for banking and non-banking financial institutions, cost efficiency is a
prerequisite for survival. This is because if a bank has to survive in this competitive world with
ever changing environment, banks need to produce their output with minimum cost. Berger and
Humphrey (1997) and Xiaoqing and Heffernan (2007) argued that from the efficiency studies
government regulatory authority can come to know about the causes behind the inefficiency of
institutions and initiatives can be adopted to improve the scenario. Thus, bank efficiency studies
at one hand can contribute to government policy and research, and on the other hand can facilitate
in proper bank management. Considering these necessities, many researchers have put emphasize

on efficiency measurement of financial institutions.

Majority of these studies have been done on US and other developed countries (Havrylchyk, 2006).
Efficiency of banking industry of developing countries has been analyzed in studies, like
Bhattacharyya et al. (1997) for India; Gilbert and Wilson (1998) for Korea; Kraft and Tirtiroglu
(1998) for Croatia; Leightner and Lovell (1998) for Thailand; Mertens and Urga (2001) for
Ukraine; Hardy and Bonaccorsi di Patti (2001) for Pakistan; Nikiel (2002) for Poland; Rezvanian
and Mehdian (2002) for Singapore; Hasan and Marton (2003) for Hungary (early reorganization,
privatization and liberal policies enhances efficiency); Grigorian and Manole (2006) for Central
and Eastern European countries and so on. In these studies, the researchers have found different
level of efficiency of the sample banking institutions and also have found size of bank,
deregulation, ownership structure etc. as determinant variables of efficiency. All the literature

relating to bank efficiency applied either parametric SFA or non-parametric DEA model. So, the
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literature review on bank efficiency has been presented in the following sections based on the

methodology used in the study.

2.3.1 Bank Efficiency with Parametric Models:
Aigrer et al. (1977), Battese and Corra (1977) and Meeusen and Broeck (1977) introduced the

stochastic frontier analysis (SFA). Since then, it has received increasing attention as a parametric
test in the literature to measure a single institution’s efficiency (Svitalkova, 2014). Fries and Taci
(2005) and Bonin et al. (2005) investigate banks in a number of countries in Central and Eastern
Europe and the Commonwealth of Independent States; Tsionas et al. (2015) on European banks;
Kraft and Tirtiroglu (1998) on Croatia; Mertens and Urga (2001) on Ukraine; Hasan & Marton
(2003) on Hungary; Jonghe & Vennet (2009) and Bos et al. (2009) on German savings banks;
Karafolas and Mantakas (1996) for Greek banks; Al-Gasaymeh (2016) for Gulf Cooperation
Council countries; Tecles and Tabak (2010) on Brazilian banks; Pang-Tien (2005); Sun and Chang
(2011) on Asian banks; Berger et al. (2009); Fu & Heffernan (2009), Zhang et al. (2012), Yin et
al. (2013) and Fungacova et al. (2013) on Chineese banks; Kasman and Carvallo (2014) for
Caribbean banks, Goddard et al. (2014) on Latin banks and Tabak et al. (2013) on US savings
banks applied the SFA model. In most of these studies, researchers focused on X-efficiency which
identifies whether banks are producing a given level of output bundle with an efficient mix of
inputs by selecting the optimal scale, given the input prices (X. Chen et al., 2005; Heffernan, 2007).
It shows the capacity of management to use resources and control costs to produce a given level
of output.

However, the different studies with parametric models have focused on different dimensions which
somehow affect the efficiency of banks. As some of the studies focused on deregulation and banks’
X-efficiency level and tried to find out how they affect efficiency of commercial banks. Chen
(2001) for Taiwan's deregulated banking market; Hasan and Marton (2003) for Hungary,
Koutsomanoli-Filippaki et al. (2009) and Fang et al. (2011) found that banks' X-efficiency had
substantially increased after deregulation and bank reforms. On the other hand, Isik and Hassan
(2002); Hardy and Patti (2001) found decreasing X-efficiency in Turky and Pakistan respectively
after deregulation. Similar result was found by Zhang (2012). X.(M.) Fu and Heffernan (2007)
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found decreasing X-efficiency after the second phase bank reform in China. Whereas Hao et al
(2001) reported little or no significant effect of financial reforms on banks' X-efficiency in Korea.
In this regard, Pasiouras (2013) makes an analysis on 4000 banks over 80 countries and found that

more supervision on banking industry reduces efficiency.

It is not only deregulation or reform in banking industry, rather size of the banks also has been
found as an important variable to affect efficiency. Carvallo & Kasman (2005) found size of banks
has impact on efficiency level in Latin America and Caribbean countries; Kasuya (1986),
Yoshioka and Nakajima (1987), Tachibanaki et al. (1991), Fukuyama (1993), McKillop et al.
(1996) found strong evidence of scale economies over a variety range of bank sizes in Japan. Yin
et al. (2013) and Tsionas et al. (2015) found in China and Europe respectively economies of scale
exists for larger banks but they did not find any economies of scope. In contrast to these findings,
Altunbas et al. (2000) found lower scale economy and scale efficiency for Japanese banks by
controlling risk and quality factors suggesting that the largest banks can be more effective in
lowering cost by reducing output level and not by improving X-efficiency as the X-efficiency score
did not change for controlling risk and quality variables. Karafolas and Mantakas (1996) found no
scale economy for Greek banks whereas Al-Gasaymeh (2016) found negative relationship in
between bank size and efficiency for developing countries which suggest diseconomies of scale.

However, his findings were statistically insignificant.

Besides size, ownership structure of a bank is also important. Fu and Heffernan (2007); Yao et al.
(2007); Yin et al. (2013) scrutinized the relationship between efficiency and ownership of banks
in China and compared to state owned banks, the joint stock banks were found as more efficient
and suggested that decontrol of interest rates may stimulate greater efficiency. For Chineese banks
Berger et. al. (2009), Fungacova et al. (2013); for Hungarian banks Hasan and Marton (2003); for
banks in Czech Republic and Poland, Weill (2003); for European banks Bonin et al. (2005), Fries
and Taci (2005); for Indian banks Tzeremes (2015) found foreign banks as more cost and profit
efficient than state owned banks. Claessens et al. (2001) present evidence that entrance of foreign
banks increases bank efficiency by reducing margins. Schaeck and Cihak (2010), Zarutskie (2009),
Dick and Lehnert (2010) provide evidence that competition enhances banks’ efficiency. On the

22



other hand, Hasan and Hunter (1996), Chang et. al. (1998) in US; Miller and Parkhe (2002) in a
study on different countries; Zajc (2006) in six CEE nations; Lensink et. al. (2008) in a study on
banks of 105 countries found foreign banks are less cost and profit efficient than local banks.

However, in addition to the above-mentioned variables, there are some more factors whose
importance has been found in different literature. As Strum and Williams (2004), Altunbas et al.
(2007), Fiordelisi et al. (2011) identified a positive relationship between inefficiency and bank
risk-taking. Lang and Welzel (1996) by using translog cost function found evidence of moderate
scale economies, economies of scope and reductions in cost with technical progress for all size co-
operative banks in Germany. Yin et al. (2013) found capital ratio having negative relation with
bank efficiency while management quality shares a positive relationship. On the other hand,
Tsionas et al. (2015) found significantly positive relation between capital ratio and efficiency.
Tsionas et al. (2015) also found a positive relation between bank liquidity and technical efficiency.
They also showed that bank efficiency differs in short run and long run but short-run efficiency
has a tendancy to increase or return back to normal in the long-run to protect long-term survival.
Williams (2012), Chortareas et al. (2011), Casu and Girardone (2009) observe the relationship
between bank efficiency and market power and found a positive relationship. Hao et al. (2001)
found that in Korea, banks that operate nationwide with higher rates of asset growth, larger
amounts of core deposits, fewer employees, and lower expense ratios were more efficient over the
period 1985-1995. Staikouras et al. (2007) applied a stochastic frontier approach on South Eastern
European banks incorporating firm-specific and country-related variables. They found a generally
low level of cost efficiency, with significant differences in inefficiency level among countries.
Christopoulos (2002) used a heteroscedastic stochastic frontier approach on Greek banking
industry and showed that economic performance, bank loans and investments have positive
relation with the cost efficiency. Gasaymeh (2016) found that banks located in countries with lower
level of country risk perform more efficiently. A.N. Rezitis (2008) used a stochastic output
distance function for Greek banks and construct a generalized Malmquist productivity index and
found that banks technical efficiency and total factor productivity decreased after merger and
acquisition. Dietsch and Lozano-Vivas (2000) found environmental factors have influence on

efficiency scores across different countries. Kasman and Carvallo (2014) by applying Granger
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causality technique verified the relationship between financial stability, efficiency and competition
in Caribbean banking industry. In this aspect, Berger and DeYoung (1997) mentioned in their
study that competition may adversely affect efficiency through poor management.

2.3.2 Bank Efficiency with Non Parametric Models

Besides the parametric models, the non-parametric method, mainly applied DEA model, has been
widely used in measuring the efficiency of commercial banks as has been found in the study like
Fukuyama (1993), McKillop et al. (1996), Drake and Hall (2003), Grigorian and Manole (2002),
Liu & Tone (2008) and Drake et al. (2009) for Japanese banking industry; Hartman (2001) on
Swedish savings and loan bank; Ariff and Can (2008), X. Chen et al.(2005) for Chinese banking
industry; Rezvanian and Mehdian (2002) for Singapore; Denizer et al. (2000) for Turkey;
Havrylchyk (2006) for Poland; Canhoto and Dermine (2003) for Portugal; Hsiao et al. (2010 and
2011), Liu (2010), Kao and Liu (2014) for Taiwanese banks; Svitalkova (2014) and Chortareas
(2013) for European countries; Noulas (1997) and Rezitis (2006) for Greek banks; Havrenak et al.
(2016) for Czech banks and Diallo (2017) for multiple countries. Liu and Tone (2006) finds
upward trend of efficiency in Japanese banking industry, Tortosa-Ausina (2002) finds savings
bank to be more efficient than commercial banks in Spain while Ausina (2004) finds inefficiency
of Spanish banks; Pastor et al (1997) finds Belgium, France and Spain as the countries having the
most efficient banking systems, whereas Austria, Germany and UK found to be the lowest
efficiency levels; Svitalkova (2014) finds Austrian and Czech banking sector to be more efficient
among six European countries. Tzeremes (2015) finds in India the efficiency of banks improved
from 2004 to 2008. In recent studies, the determinants of bank efficiency have been studied (Garza-
Garcr'a, 2012). So now we will concentrate on the different variables with which bank efliciency

has been attached with non-parametric models.

Like parametric studies, researchers using non-parametric tests also focus on various factors which
may have some influence on bank efficiency. Some studies have focused on the efficiency level
of commercial banks with deregulation of banking industry. Berg et al. (1993) and Avkiran (1999)
for Norway and Australia; Leightner and Lovell (1998), Gilbert and Wilson (1998) for the Asian
region; Canhoto & Dermine (2003) for Portugal; X. Chen et al. (2005) for Chinese banking

24



industry; Park & Weber (2006) for Korean banking industry; Sahoo and Tone (2009), Zhao et al.
(2010) for India show a positive impact of deregulation on banking efficiency. On the other hand,
some studies find negative reaction of deregulation upon bank efficiency such as Grabowski et al.
(1994), Elyasiani and Mehdian (1995) and Wheelock and Wilson (1999) in US. Whereas Das and
Ghosh (2006) in India finds that the banking efficiency is not significantly changed by deregulation
or liberalization of banking industry. Pasiouras (2008), Chortareas et al (2012), Lee and Chih
(2013), Barth et al. (2013) evaluated the impact of different type of regulation on bank efficiency.
Tzeremes (2015) shows in India the efficiency of banking sector declines after Global Financial
Crisis. Wang et al. (2014) for Chinese banking industry and Hsiao et al (2010) for Taiwanese
banking industry found the efficiency improves after banking reforms. Moreover, Chortareas et al
(2013) proves that excessive government intervention has a negative impact on banks’ efficient

operation.

Besides regulation and reform, bank capital and supervision on capital requirement is an important
factor in bank operations. Pasiouras (2008) finds that market discipline significantly improves
bank technical efficiency. Pasiouras (2009) further shows that market discipline and supervisory
power enhances profit efficiency as well as cost efficiency of banks. Dewatripont and Tirole (1994)
state that capital of an organization is a protection against losses and can absorb the possibility of
bank failure. Following this thought, Ariff and Can (2008), Pasiouras (2008), Fadzlan (2009), Das
and Ghosh (2009), Naceur et al. (2009), Hsiao et al (2010), Chortareas et al. (2012) suggested that
higher capitalization and supervisory power are positively associated with bank efficiency. On the
other hand, Altanvus et. al. (2007) and Yin et al. (2013) showed higher capital reduces bank
efficiency. Barth et al. (2006, 2010) and Lee and Chih (2013) indicate that excessive regulations
and strict restrictions on bank activities negatively affect bank efficiency while greater capital

restrictions are positively related with efficiency.

Several studies have focused on bank size and cost structure of banks as this relationship can
influence the policy implications as per the optimal structure of banking industry (X. Chen et al.,
2005). Gilligan et al. (1984) found insignificant cost savings due to increased bank size whereas
Shaffer (1985), Hunter and Timme (1986), and Hunter et. al. (1990) found significant scale
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economies in cost savings. Berger and Humphrey (1992 and 1997), Tecles and Tabak (2010) for
Brazil, Wezel (2010) for Central America found positive relation between bank size and efficiency.
On the other hand, Bauer, Berger, and Humphrey (1993) reported negative relationship between
asset size and efficiency. Tachibanaki et al. (1991) found evidence of economies of scale for all
sizes of banks in Japan whereas Fukuyama (1993) found evidence of only mild economies of scale
and Drake & Hall (2003) found that scale efficiency improves with size for smallest banks and
pure technical efficiency decreases with size up to the middle ranking banks. In China Huang
(1998), Zhao & Ling (2000), Zhao & Jiang (2001) found no economies of scale for state-owned
banks and joint-equity banks but X. Chen et al. (2005) found more efficiency for large and small
banks whereas Ariff and Can (2008) found that medium-sized banks are the most efficient. Berger,
Hancock and Humphrey (1993); Berger, Hunter and Timme (1993); Gilbert (1984); Mester (1997)
found that in US small banks enjoy scale efficiency gains to some extent while large banks have
constant or slight diseconomies of scale. Dietsch (1993); Zardkoohi & Kolari (1994) indicated
stronger evidence of economies of scale and scope economies to a lesser extent in Europe. For

Indian banks Das and Ghosh (2009) found evidence of scale efficiency.

Along with capital requirement and bank size, many studies have focused on bank efficiency and
ownership structure (Gorton and Schmid, 1999; Ausina, 2004; Havrylchyk, 2006; Berger et al,
2000; Isik and Hassan, 2002; Das and Ghosh, 2006; Zhao et al., 2010; Ray & Das, 2010; Casu et
al, 2013; Fujii et al., 2014; Tzeremes, 2015). Studies found that in developed countries foreign
banks are less efficient than domestic banks (Havrylchyk, 2006) whereas Berger et al (2000) found
an opposite scenario for other developed countries. Supporting to the finding of Berger et. al.
(2000), Grigorian and Manole (2002), Isik and Hassan (2002), Hasan and Marton (2003), Jemric
and Vujcic (2002), Bhattacharyya et al. (1997), Shanmugam and Das (2004), Havrylchyk (2006),
Pasiouras (2008), Fujii et al. (2014) found that in transition and developing markets, foreign banks
show higher or in some cases equal efficiency as of domestic banks whereas in this race, the state-
owned banks lag behind. Ariff and Can (2008) and Yin et al. (2013) show the joint-stock banks to
be more cost efficient and profit efficient than state-owned banks in China. The same was found
by Micco et al. (2007) for the developing countries. But Das and Ghosh (2006), Das and Ghosh
(2009), Tabak and Tecles (2010), Zhao et al. (2010), Das and Kumbhakar (2012), Bhattacharyya
and Pal (2013), Tzeremes (2015) showed in India, compared to the private and foreign banks,
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public owned banks performed better. The same was found by Detragiache et al. (2006) for the

developing countries.

Though asset size is an important issue in bank efficiency the quality of asset is also vital. The
loan loss provision measures the asset quality and has a significant positive effect on bank’s
efficiency as has been found by Lee and Chih, 2013. Yin et al. (2013) and Hou et al. (2014) found
more risk-taking banks are more efficient whereas Ariff and Can (2008) found for Chinese banks
more risk-taking banks as to be underperforming. Hsiao et al (2010) found that bank efficiency
decreases with higher non-performing loan ratios. Das and Ghosh (2009) found that in India banks
with bigger loan portfolio exhibit greater profit efficiencies. In contrast to asset, Adenso-Diaz and
Gascon (1997); Beccalli et al. (2006); Fiordelisi (2007); Pasiouras et al. (2008); Jonghe and Vennet
(2008); Erdem and Erdem (2008); Liadaki and Gaganis (2010); Fiordelisi and Molyneux (2010)
analyzed the relationship between bank efficiency and shareholder value in US and Europe. A
positive relation was found between profit efficiency and share return by Chu and Lim (1998) in
Singapore; Kirkwood and Nahm (2006) in Australia; loannidis et al. (2008) in Asia and Latin
American countries; whereas Sufian and Majid (2006) in Malaysia and Fu et. al. (2014) in 14
Asian countries revealed that both cost and profit efficiency improvements are positively affected

by bank shareholder value.

Some other variables also have been brought under reflection as determinant of bank efficiency
under non-parametric studies; as Ghosh et. al. (2003), Ariff and Can (2008), Xiong and Sun (2009),
Lee and Chih (2013) found a negative relationship between bank efficiency and cost to income
ratio which is defined as operating expenses divided by operating income and can be used for
benchmarking by the bank for reviewing operational efficiency. Weill (2004) in Western Europe,
Maudos and Guevara (2007) in Europe, Solis and Maudos (2008) in Mexico, Pruteanu-Podpiera
et al. (2008) in Czech Republic found negative relation between competition and efficiency
whereas Fungacova et al. (2013) found no relation of competition to bank efficiency for Chinese
banks. On the contrary, Hou et al., 2014 found in Chinese banking sector, efficiency increases with
higher market competition. Naceur et al. (2009) showed higher market concentration lowers bank
efficiency in MENA countries. Naceur et al. (2009) found that greater liquidity and stock market
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developments increase bank efficiency in MENA countries. Fadzlan (2009) for Chineese banking
industry found positive relation between diversification, loan intensity and economic growth with
bank technical efficiency. Pasiouras (2008) also found that activity, profitability and market share
are positively related to the efficiency measures of banks. Delis and Papanikolaou (2009) indicate
that foreign ownership, market interest rates and Gross Domestic Product (GDP) growth have
positive relation to bank efficiency. Garza-Garcr'a (2012) also found positive relationship between
foreign ownership, loan intensity and Gross Domestic Product (GDP) growth and bank efficiency
but he found a negative impact of noninterest expenses, nonperforming loans and the inflation rate
upon efficiency. Das et al. (2007) showed effect of regional factors upon efficiency of Indian banks
whereas Belke et al. (2016) and Diallo (2017) found that bank efficiency is positively and
significantly related to regional growth. Beccalli et al. (2006); Chu and Lim (1998) examined the
relationship between various efficiency and productivity measures and stock market returns with
DEA approach. Fu and Heffernan (2009) in China found no relation between market structure

indicators and cost efficiency in China.

2.3.2 Application of Both Parametric and Non-Parametric Models

While the above-mentioned studies either use parametric or non-parametric method, by
incorporating both parametric and non-parametric approach Liu and Tone (2006) on Japanese
Banking industry, Casu et al. (2013) in India found increasing trend in efficiency score over the
study period. The combination of parametric and non-parametric methods have also been applied
by Isik and Hassan (2002); Rezvanian and Mehdian (2002); Resti (1997). Resti (1997) found that
the efficiency measure does not dramatically show different results due to the two different

methods on same sample data.

Bhattacharyya et al. (1997a) by applying both the techniques found in India the public banks are
more efficient than foreign banks. Some other similar studies focus on the relationship between
bank efficiency and profitability. In this aspect, Ataullah et al. (2004); Casu and Girardone (2004);
Chang and Chiu (2006); Ariff and Can (2008) found a positive relation. Yildirim (2002); Casu and
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Girardone (2004); Carvallo and Kasman (2005); Ariff and Can (2008) found higher risk taking
bank as to be less efficient and Carvallo and Kasman (2005); Casu and Girardone (2004); Chang
and Chiu (2006); Ariff and Can (2008) found banks with higher capital ratio as more efficient.
Studies like Berger and DeYoung (2001), Berger & Mester (1997, 2003), Clark and Siems (2002),
Fare et. al. (2004), Rogers (1998) for banks in U.S.; Bos and Schmiedel (2003), Maudos et al.
(2002), Vander-Vennet (2002) for European banking, Isik and Hassan (2002), Maudos & Pastor
(2003) for the Turkish and Spanish banking respectively; and Bonin et. al. (2005) for the banking
sectors in developing countries; Ariff and Can (2008) for Chineese banks; Ray and Das (2010) for
India have concentrated on both cost efficiency and profit efficiency of banks by applying the
parametric and non-parametric models. With the exception of the study by Miller and Noulas

(1996), all these studies have found profit efficiency to be lower than cost efficiency.

2.3.4 Identifying Determinants of Bank Efficiency

All the literature discussed above show that bank efficiency is affected by the size of the bank,
regulatory environment, bank capital and supervision on capital requirement, ownership structure,
loan loss provision etc. To identify the different determinant factors of efficiency, the researchers
have adopted a second step analysis along with the efficiency measurement. Rezitis (2006), Avriff
and Can (2008), Pasiouras (2008), Das and Ghosh (2009), Hsiao et al (2010), Garza-Garci'a
(2012), Lee and Chih (2013), Harris et al. (2013) used Tobit analysis. Whereas Diallo (2017),
Gasaymeh (2016), Christopoulos et al. (2002), Lensink et. al. (2008), Hsiao et al (2010),
Chortareas et al. (2012), Chortareas et al. (2013), Yin et al. (2013), Lee and Chih (2013), Sun et al
(2013), Tzeremes (2015) used regression analysis to locate the factors influencing bank efficiency.
Hou et al., 2014 used truncated regression model to evaluate the effect of market structure and risk
taking upon efficiency of Chinese banking industry. Chortareas (2013) also used truncated
regression model combined with bootstrapped confidence interval to observe the effect of financial
freedom upon bank efficiency. On the other hand, FungaCova et al. (2013) and Kasman and
Carvallo (2014) used Granger causality technique to measure relationship between efficiency,

competition and financial stability.
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2.4 Efficiency of Non-Bank Financial Institutions

As per Berger, et al. (1993) most of the studies concerning X-efficiency is based on commercial
banks, with very less number of papers measuring the efficiency of non-bank financial institutions.
However, by applying the non-parametric method DEA, Sufian (2007) analyzed the efficiency of
NBFIs of Malaysia and found that the size and market-share have a negative effect on the

efficiency while more efficient NBFIs tend to be more profitable.

2.4.1 Efficiency of Insurance Companies:

Recently, a small number of empirical investigations is focused on efficiency of insurance
companies (Jarraya and Bouri, 2014). But increasing globalization of the insurance industry has
encouraged many researchers to focus on the efficiency studies of insurance businesses (Huang
and Eling, 2013). Earlier in measuring the efficiency of insurance industry, mainly the ratio
analysis was applied (Z. Yang, 2006). But because of insignificant information, researchers started
to use other statistical approaches to measure efficiency. Among these studies, most of the papers
are based on US insurance companies and a limited number are focused on European insurance
companies due to the unavailability of required information (Jarraya and Bouri, 2014). Berger et
al. (2000) and Ward (2002) by applying the SFA and TFA techniques, estimate cost, revenue and
profit efficiency of US and UK insurance companies respectively. By using Stochastic Frontier
Approach (SFA), Yuengert (1993) found substantial X-inefficiency. He also identified scale
efficiency for larger firms. Greene and Dan Segal (2004) found negative relationship between
inefficiency and profitability for US life insurance companies. Gardner and Grace (1993) by
applying Distribution Free Approach (DFA), found a positive relationship between size and X-
efficiency in US life insurance companies. Whereas Rai (1996) found small insurance companies
to be more efficient than larger one and also specialized insurance companies are more efficient
than the companies operating for both life and non-life. Eling and Luhnen (2010) found efficiency
of insurance companies operating in developed countries is better than companies operating in
developing countries. Z. Yang (2006) by applying DEA model found that in Canada the Life and
Health insurance companies operate fairly efficiently. Noulas et al. (2001) applying the same DEA
method found Greek non-life insurance companies to be inefficient. Cummins and Rubio-Misas

(2006) analyzed the effect of European economic integration on efficiency of Spanish insurance
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industry. Diacon et al. (2002) used a sample of European life insurance companies of multiple
countries and found large differences between countries. Following the same strategy, Fenn et al.
(2008) have used a large sample of European insurance companies including both life and non-life
companies and found that efficiency scores are meaningfully influenced by the size and market
share of individual companies. On the other hand, Fecher et. al. (1993) in France and Cummins
and Zi (1998) in US found high correlation between the efficiency scores produced by parametric

and non-parametric models.

Studies like, Eling and Luhnen, 2010; Fenn et al., 2008; Diacon et al., 2002; Rai, 1996; Katrishen
and Scordis, 1998 attempted to show international comparison of efficiency of insurance
companies mainly from developed nations. Eling and Luhnen (2010a) found steady technical and
cost efficiency growth in international insurance markets. Zanghieri (2009) investigates cross-
country cost and profit efficiency including both life and non-life insurance companies by using
SFA techniqgue. Huang and Eling (2013) showed an international comparison among BRIC
countries’ insurance industry by applying two stage data envelopment analysis DEA where in the
first stage, the researchers identified efficiency through DEA and in the second stage applied
truncated regression as proposed by Simar and Wilson (2007) to identify efficiency determinants.
They found size, profitability, solvency and independence have positive impact on efficiency of
insurance companies. On the other hand, H.A. Kader et al. (2014) has analyzed the cost efficiency

of Takaful insurance companies, insurance companies being operated through Islamic Shariah.

2.4.2 Efficiency of Credit Union or Cooperative Financial Institutions:

The functions of credit unions and cooperative banks are more similar to microfinance institutions
as both organizations mainly operate for a particular group of people (mostly the poor people) and
have similar objective, i.e. social welfare (Esho, 2001). Cooperative banks also to some extent rely
on subsidized funds to support their operation (Esho, 2001) like MFIs. So the efficiency study of
cooperative banks or credit union can be a great help of us in the study of efficiency of MFIs.
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Worthington (2000) by using DEA and Esho (2001) by applying SFA analyzed the efficiency of
credit unions in Australia. Both the studies used regression analysis in the second step of the study
to identify the determinant variables to efficiency of credit unions. Worthington (2000) identified
a positive relation between cost efficiency with profit, number of members, technological and
marketing expenses and small branch network. On the other hand, Esho (2001) by using Stochastic
Frontier approach found a positive relation of efficiency and age of CU, industrially based common
bond restriction, capital ratio, deposit size, lower interest rate on loan and higher interest rate on
deposit.  Altunbas et al. (2007) found that inefficient co-operative banks hold lower levels of
capital. In contrast to this finding, Deelchand and Padgett (2009) for Japanese cooperative banks

found that institutions with larger capital and more risk are inefficient.

2.5 Empirical Studies on Efficiency of Microfinance Institutions

The efficiency in microfinance institution indicates how well an MFI allocates inputs (like
subsidies, assets and staff) to produce the maximum output (like loans, financial self-sufficiency
and poverty outreach) (Bassem, 2008). Researchers have denoted two types of efficiency for
microfinance institutions: the financial efficiency and social efficiency (Nieto et al, 2009). Sanchez
(1997) has specified financial efficiency in microfinance institutions focusing on the technical
efficiency, which states that the larger the productivity of a microfinance institution, the more
efficient it is. Kipesha (2012) states that financial efficiency can be measured through production
efficiency or intermediation efficiency based on the inputs and output variables. The production
approach assumes microfinance institutions as manufacturers of financial services for the poor. In
this aspect, MFIs utilize physical resources of the institution such as land, labor, capital, and incur
operating costs to produce savings, loans and revenues (Nghiem et al, 2006; Nieto et al, 2007 &
2009; Bassem, 2008; Haq et al, 2010). On the other hand, under intermediation efficiency,
microfinance institutions are considered as financial intermediary whose job is to collect deposits
from savers (economic units with excess resources) and channeling them to borrowers (economic
units with the deficit) (Kipesha, 2012). On other hands, social efficiency refers to the ability of
Microfinance institutions to manage its resources such as assets and personnel in order to alleviate

poverty and empower women (Von Stauffenberg et al, 2009; Kipesha, 2012).
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The list of studies concerning the efficiency measurement of MFIs is not very large (Bassem, 2008;
Haq et al. 2010). However studies like Nghiem (2004), Gutie'rrez-Nieto et al. (2005), Abdul
Qayyum and Ahmad (2006), Nghiem et al. (2006), Sufian (2007), , Hermes et.al. (2011), Bassem
(2008), Haq et al. (2010), Kipesha (2010) have concentrated on the issue. These empirical studies
around the world have revealed different results considering different dimensions of efficiency
where in most of the cases the Microfinance institutions have been found yet not to be efficient in
the use of their input resources to produce output (Kipesha, 2010). Farrington (2000) and
Lafourcade et al. (2005) identifies a number of accounting variables (such as source of funds, cost
per borrower and cost per saver, number of loans per loan officer and loan officers to total staff,
administrative expense ratio, size of portfolio, size of loan, lending methodology, and salary
structure) to assess the efficiency of the microfinance institutions. But neither of the studies uses
any parametric or non-parametric approach to estimate the efficiency of MFIs. Later on, in studies
like, Guitierrez-Nieto et al. (2006), Bassem (2008), Kipesha (2010), Haq et. al. (2010), Debdatta
(2010), the DEA: Data Envelopment Analysis has been commonly used as non-parametric
approach in evaluating the efficiency of MFIs whereas Hassan and Tufte (2001), Desrochers and
Lamberte (2003), Hermes et al. (2011) used Stochastic Frontier Approach as a parametric
approach. Gutiérrez-Nieto et al (2007) found that the level of efficiency depends on the variable
specifications and the model used.

2.5.1 Efficiency of MFIs with Non-Parametric Test:

The non-parametric approach DEA measures the relative efficiency comparing the performance
of the particular MFI with the others in the sample. An MFI is efficient if any other observed MFI
or combination of observed MFIs cannot produce more output with the given inputs or cannot use
less inputs to produce the given output (Piot-Lepetit and Nzongang, 2014). Kipesha (2012),
Bassem (2008), Farrington (2000), Nghiem and Laurenuson (2004) found MFlIs are relatively
efficient in East Africa, Mediterranean zone, Latin America and Vietnam respectively. Lafourcade
et a, (2005), Hassan & Sanchez, (2009), Haq et al, (2010), Kipesha (2012) found that the formal
MFIs are more efficient than the informal MFIs across Africa, Asia and Latin America. Lafourcade
et al, (2005) also concluded that MFIs in Africa region are the most productive on the basis of cost

per borrower and cost per saver than other regions. Wijesiri (2015), Oteng-Abayie et al (2011),
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Baumann (2005) found inefficiency in the MFIs in Srilanka, Ghana and South Africa respectively.
Oteng-Abayie et al (2011) suggested that MFIs in Ghana should work on diversification of saving
products and improve technical training programs to ensure sustainability and also need to enhance
social commitment on both staff and clients in order to improve social efficiency. Gutie rrez-Nieto
et al. (2005) by using the non-parametric Multivariate DEA approach found that the efficiency of
MFlIs is affected by the country effect and the status of the MFI in Latin America.

Qayyum and Ahmad (2006) found that in Pakistan, India, and Bangladesh the MFIs have mainly
technical inefficiency and to overcome their efficiencies, these MFIs need to improve managerial
expertise and technology. Ahmad (2011) and Singh et. al. (2013) found majority of MFIs under
study in Pakistan and India respectively are inefficient and MFIs in Pakistan have a decreasing
efficiency trend as compared to previous years. Singh et. al. (2013) mentioned that in India MFIs

have scope to increase their efficiency.

2.5.2 Efficiency of MFIs with Parametric Test:

Hassan and Tufte (2001), Desrochers and Lamberte (2003), Hermes et al. (2011) used a parametric
approach (stochastic frontier analysis or SFA) to measure efficiency of MFIs. Hassan and Tufte
(2001) found that in Bangladesh Grameen Bank’s female staffed branches have better operating
efficiency than the male staffed branches. Desrochers and Lamberte (2003) found that in the
Philippines, cooperative rural bank which have good governance performed more efficiently than
the ones with bad governance. Leon (2001) reported that productivity of resources, governance,
and business environment were the contributing factors for the cost-efficiency of the Peruvian
municipal banks. Whereas Hermes et. al. (2011) found a negative relationship between

sustainability and outreach of MFIs to the poor.

2.5.3 Factors affecting efficiency of MFIs:
In all the above-mentioned studies involving either parametric or non-parametric approach to

measure efficiency of MFIs, the efficiency has been linked with different factors. Bassem (2008)
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found that in Mediterranean zone the MFIs' efficiency has a negative relation with size whereas
Hudon and Traca (2011) found a positive impact of size on efficiency of MFIs by taking the
advantage of economies of scale. In addition to the size effect, Hudon and Traca (2011) argued
that though MFIs are considered as self-sustained development policy, very few MFIs have
reached independence from donors’ funds. Morduch (1999a) also commented that much of the
success of microfinance has been dependent on the role of continuing subsidies. However, in
literature there are two-way arguments, in favor and against of the role of subsidy in MFIs'
efficiency. As usually donors prevail in geographically distant areas then the MFIs' location, it
becomes difficult for them to properly monitor the activities of the MFIs (Hudon and Traca, 2011).
As a result, many donors stop to provide subsidy to the less efficient MFIs (Hudon and Traca,
2011; Domes, 2005; Bhutt and Tang, 2001). On the other hand, Armendariz and Morduch (2005),
Morduch (2007) and Hudon and Traca (2011) argue that as MFIs have limited access to bank loan
and capital market, the subsidy give them a breathing space for MFIs at the start up moment to
achieve efficiency. Hudon and Traca (2011) by applying OLS regression model found subsidies
have a positive impact on MFIs' efficiency but upto a threshold after which subsidy may reduce
efficiency. In contrast to this finding, Bass et al. (2000), Morduch and Haley (2002) mentioned in
their study that MFIs that have deposit service and thus have the opportunity to manage micro and
small savings gain financial self-sufficiency by reducing their dependency on external sources of
fund. Rhyne (1998) also mentioned in his study that MFIs which have to collect their fund from
external sources are proven to be less efficient. Along with the source of fund, efficiency of MFIs
has been linked with outreach of the MFIs in literature. Outreach indicates to what extent the MFIs
are able to spread their services to the poor people. Olivares-Polanco (2005), Makame and Murinde
(2006), Navajas et al. (2003), Mclntosh et al. (2005), Hermes et al, 2011 have found a trade-off

between sustainability and efficiency with outreach.

2.5.4 Study on Microfinance in Bangladesh:
As a pioneering country in microfinance sector, many researchers have concentrated on the
microfinance industry in Bangladesh, but most of the studies have focused on demand side analysis

mainly the micro impact of microfinance in the economy. Hasan (2000), Islam et. al. (2011)
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examined technical, economic and allocative efficiency of agricultural microfinance institutions'
borrowers and non-borrowers in rice farming. S. Raihan et al. (2017) states that Microfinance in
Bangladesh supports enterprise financing, asset accumulation, consumption smoothing, and
meeting unexpected shocks. By applying CGE model, they found that in Bangladesh microfinance
has about 9-12% contribution to GDP. They also state that MFIs capital in Bangladesh accounts
about 9.9% of the total capital stock. the citation has been omitted. Khandker (1998) identifies
that with the help of microfinance practice every year 5% borrower comes out of poverty in
Bangladesh. Schroeder (2012) and Nawaz (2010) also found reduction in poverty in the country
by microfinance. Osmani et al. (2003) mention the significant role of microfinance in the economic
development of Bangladesh by engaging the rural and urban poor people in income generating
activities. Mazumder and Wencong (2015) proves that microfinance recipients have better access
to basic human rights which improves their quality of life. Mazumder and Wencong (2015);
Littlefield et al. (2003) and Ahmed et al. (2001) found that people having membership with
microfinance attains ability to get regular food and smoothening expenses which reduces their
malnutrition, improve living condition, ensure healthcare, better housing, education, sanitation and
pure drinking water. Chowdhury and Bhuiya (2004) identifies that the school drop-out rate is much
lower in microfinance client houses. Fenton et al. (2017) finds that microcredit enhances the
coping capacity of the households against environmental and natural hazards and improves

adaptation by overcoming financial barriers.

2.6 Conclusion

This chapter focuses on various studies of efficiency measurement applying both parametric and
non-parametric model. Most of the studies found are based on efficiency of banking institutions
while some measure efficiency of insurance companies and co-operative banks. In these studies,
it is found that the efficiency level of different financial institutions varies in different countries.
Also, the studies show that the efficiency of financial institutions is linked with several economic
and institutional factors. Some researchers have focused on the efficiency measurement of
Microfinance Institutions which is the emerging industry under financial sector of any developing

or underdeveloped country. Studies are found on MFIs from Asia, South Asian region, Latin
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America, Africa etc. Some of the studies have taken MFIs from different countries (like Haq et al.,
2010) while some studies focused on MFIs of only one country (like Piot-Lepetit and Nzongang,
2014). Different studies concerning efficiency of microfinance institutions find that despite having
the same objective to include deprived people under financial service throughout the whole world,
the performance differs substantially among the MFIs in different countries. While some MFIs
have been able to serve millions of borrowers and achieve cost and operational efficiency, others
have failed to achieve their target (F.A. Gul, 2017). Moreover, for the policymakers, donors,
regulators and all other related parties, efficiency of microfinance institutions is vital. This is
because when the policymakers will come to know the exact level of inefficiency of MFIs and the
reasons behind the inefficiency, they can identify the remedies in the form of policy formation
more effectively. The regulators can decide the proper regulatory environment in which the MFIs
should be operated and the donors can decide about whether to extend funds to MFIs. This
indicates the necessity of efficiency studies on microfinance institutions. Realizing the fact, many

researchers have given attention to this issue at recent time though till now the list is not too long.

In a small economy like Bangladesh, at present 510 MFIs are serving more than 50% of the rural
people and also provides benefits to urban people at an increasing rate (Raihan et al.,, 2017). As
per Raihan et al. (2017), Bangladesh is such a country where the microfinance activities have the
strongest penetration in the world. This indicates the dynamic role of microfinance in the economic
development in Bangladesh. So it is necessary to know the efficiency level of this important sector
of our financial system. But While analyzing the existing literature on efficiency of microfinance,
only a few literature was found including some renowned MFIs of Bangladesh into their study of
efficiency measurement like Conroy (2003); Qayyum and Ahmad (2006); Haq et. al. (2010). But
the Bangladeshi MFIs are just a small part of the total sample along with other MFIs from South
Asian, South East Asian, African and the Latin American countries in these studies. Here a gap is
found in literature which has been tried to be fulfilled through the current study. Only one study,
l.e. Quayes and Khalily (2014), has been found which has focused solely on efficiency of MFIs in
Bangladesh. In this study, cost efficiency was measured applying SFA model for the period 2004
to 2007. My research will focus to this issue by measuring efficiency of MFIs in Bangladesh

applying both parametric and non-parametric model covering the most recent data. So this study
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will show the up-to-date information about the efficiency level of MFIs in Bangladesh. To conduct
the research, at first it is needed to understand the concept of microfinance, practice of
microfinance operation throughout the world as well as in Bangladesh. So, the next chapter
discusses about the microfinance practice globally where the perception of microfinance, its

history, growth of microfinance practice over time and impact of microfinance have been analyzed.
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Chapter: 3
Microfinance Worldwide



3.1 Introduction:

To achieve economic growth, poverty reduction is necessary and that is why it has been taken as
the most agreed-upon goal for development aid and is also the first of the Millennium Development
Goals (Lonborg and Rasmussen, 2014). To achieve this goal, it is necessary to channelize the
surplus fund to each sector of economy even to the poor. This important job of arranging fund for
the poor in the society is accomplished by Microfinance Institutions. The road of Microfinance
has never been a smooth one. Its journey has been experienced with lots of pitfalls hindering its
optimal impact (Oteng-Abayie et al., 2011). In its modern form, the field of Microfinance was
conceived by poverty alleviation practitioners in the 1970s as an effective strategy to accelerate
credit access by the poor in the developing countries and provide sustainable financial services to
them who cannot access into formal financial institutions (Dichter, 1999; Yunus, 2007; Rajbanshi
et al., 2015, Wijesiri et al., 2015; Mozumder and Wencong, 2015; Gul et al., 2017). Yunus (1999)
states that every poor individual has entrepreneurial skill and if they can be given small loans, they

can improve their financial condition by establishing their own business to generate income.

In the previous chapter, different literature has been presented regarding efficiency measurement
of banks, other non-bank financial institutions and microfinance institutions. As the main concern
of this paper is efficiency measurement of Microfinance Institutions, it is needed to understand at
first the basic concept of microfinance, its evolution and importance in economy. The current
chapter discusses these topics. This chapter is arranged as firstly defining microfinance
institutions, secondly its evolution, thirdly growth of microfinance globally and finally important

role played by microfinance institutions.

3.2 Evolution of Microfinance Institutions:

Poverty is one of the main challenges for the world leaders even in this modern era (Chliova,
2015). As per the statistics of World Bank about 1.22 billion people lived under extreme poverty
level by the end of 2010. Though poverty is supposed to be reduced with economic growth, unless
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the resources are reached to the poorest group of the economy, the goal is not fulfilled (Lenborg
and Rasmussen, 2014). People living in poverty also need the support of financial services to
operate their businesses, acquiring assets, ease daily consumption, and manage risks. But
traditionally the poor in spite of having feasible and promising investment ideas and capabilities
that can result in profitable ventures and improve financial condition, did not have access to formal
sources of credit like the cooperatives and agricultural and commercial banks (Chliova, 2015;
Tawo and Ojo, 2016). Olusanya & Oyebo, 2012 mention that more than 80 percent of poor people
in developing countries do not have access to institutional financial services. This is because of
the perceived high risk, high cost involved in small transaction, lack of collateral, infrequent credit
history, limited property rights etc. (Stiglitz, 1990; Hollis, 1998; Ghatak, 1999; Gutiérrez-Nieto et
al., 2007; Webb et al., 2013). The lack of access of the poor to the formal financial sector has been
identified as the main obstacle in the development of their financial condition (Stiglitz, 1990;
Yunus, 1998; Chen and Ravallion, 2007; Akpalu, 2012). Thus, the poor always remained deprived
of financial support from the formal financial institutions and have to take help from informal
financial markets. The informal markets are normally based on small size, short term transactions
and have very stiff and high interest rates (CGAP, Masood and Ahmad, 2010; Wijesiri et al., 2015;
Taiwo and Ojo, 2016). This high-cost fund draws the poor people to a further poverty. This was
like a cycle, the poor group of people could not access to formal lending due to lack of collateral
and had to take loan at a high cost from informal market, and so could not come out of poverty.
On the other hand, formal financial institutions do not consider the poor people to be a viable
market (CGAP) due to their poor financial condition. This trend induced the policymakers and
analysts to put their effort to break the cycle and assure fund for the poor so that the economy gets

developed from the core.

The government of developing countries came forward and took different initiatives to deliver
formal credit to rural areas by setting up special agricultural banks or directing commercial banks
to give loan to rural borrowers. But all those efforts could not deliver expected change in the
scenario (Adams et al., 1984; Adams and Vogel, 1986; World Development Report, 1989; Imai
et. al, 2010). From foreign aid to philanthropy, a variety of traditional approaches were adopted
to alleviate poverty, but all of them were just outright failures (Dichter, 1999; Armendariz
&Morduch, 2010; Riaz and Gopal, 2015; Wijesiri et al., 2015). The trends named as basic human

41



needs (BHN) and integrated rural development (IRD) were established with an objective to
alleviate poverty as where factors such as the level of development in infrastructure, availability
of education and community health were necessary to promote economic development (Dichter,
1999). As a consequence, non-governmental organizations (NGOs) were evolved for the first time.
State agencies and inter-governmental organizations such as the World Bank were also facing their
own shortcomings such as allegations of corruption or procuring to special interests (Kent &
Dacin, 2013). By 1980s the movement of BHN and IRD failed and also the NGOs were

unsuccessful to achieve their objectives (Dichter, 1999).

The dream of poverty alleviation was revitalized through the emergence of modern microfinance
most famously led by economist and founder of the Grameen Bank, Muhammad Yunus (Khawul,
2010; Khawari, 2004; Riaz and Gopal, 2015). Nobel Laureate Dr. Muhammad Yunus is known as
the father of modern microfinance (Yergin et al, 2015). In the after-liberation economy of
Bangladesh to find out possible solutions of poverty, Dr. Yunus started to think. At one point of
time, he could match the economic theories with the prevailing scenario and came up with a new
idea of group lending which he for the first time applied in his native village, named Jobra, in
Chittagong with a view to provide collateral free loan to the poor to alleviate poverty. Later on, it
took the formal shape in 1983 when Grameen Bank was established officially by Government of
Bangladesh. Through Grameen Bank, Muhammad Yunus combined the ideas of entrepreneurship,
financial theory, and poverty alleviation (Khavul, 2010; Khawari, 2004). Neoclassical economists
and neoliberal policymakers greatly appreciated this model (Gul et al., 2017). The success story
of Grameen Bank gave a new dimension of thought for the world people to alleviate poverty by
ensuring financial services for the poor. This new type of financial institution is in touch with the
local community, that can get information about the borrower at low cost. This new form of
institutions along with profit also focused on the creation of jobs, women’s employment,
development, and green issues. These new financial intermediaries, the MFIs, provide small loans
to poor people who can offer little or no collateral assets (Gutiérrez-Nieto et al., 2007). From the
inception, the microfinance institutions have grown in a geometric progression and has been spread
over almost all the nations, because of its plain, yet successful structure (Riaz and Gopal, 2015).

In last four decades, the MFIs have turned into a comprehensive financial service provider starting
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from deposit collection, extending loan, facilitate payments, insurance service and so on to the low
income (Gul et al., 2017).

Observing the recorded successes in Bangladesh (Yunus, 2007), the concept of microfinance was
spread out in different countries of the world. Eventually the practice of Microfinance was proven
to be a successful tool to fight against poverty all around the world. The year 2005 was declared
as the International Year of Microcredit by UN (Kent & Dacin, 2013). According to Microcredit
Campaign by 2007, 154.8 million clients were served by 3350 microfinance institutions worldwide
(Armendariz and Morduch, 2010). Due to the highly sophisticated and refined method of lending,
the repayment rates among microfinance institutions is better than many commercial banks
(Ditcher, 1999). Gietzen (2017) mentioned microfinance as a proven worthy business model which

successfully targets the people being deprived from formal financial market.

3.3 Defining Microfinance:

“Lasting peace can not be achieved unless large population groups find ways in which to break
out of poverty. Micro-credit is one such means. Development from below also serves to advance
democracy and human rights.”

—Nobel Committee

In this aspect, Microfinance has increasingly become a popular and most effective tool in the fight
against poverty reduction especially in developing countries (Karim and Osada, 1998; Oteng-
Abayie et al., 2011; Weber, 2013; Barry and Tacneng, 2014; Riaz and Gopal, 2015; Mamun and
Mazumder, 2015). Rooyen et al. (2012) in their study has mentioned microfinance as one of the
largest development programs worldwide, in terms of both financial service and the number of
poor people served. Microfinance institutions have the aim to capture the gap between the poor
and the formal financial market by offering a wide range of financial services, like deposits
collection from the members, collateral substitutes, collateral-free loans disbursement, group

lending, progressive loan structures, and varied repayment schedules, money transfers and
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insurance, to poor and low-income households and their microenterprises to engage in productive
activities (Ledgerwood, 1999; Barr, 2004; MIX Market; Gutiérrez-Nieto et al., 2007 & 2009;
Bassem, 2008; Haq et al., 2010; Khawul, 2010; Servin et al., 2012; Rooyen et al., 2012; Piot-Lepetit
and Nzongang, 2014; Lonborg and Rasmussen, 2014; Quayes and Khalily, 2013; Chirkos, 2014;
Tawo and Ojo, 2016).

Microfinance institutions’ main focus is to serve the poor people who have been excluded from
excess to service of the formal financial sector (Gutiérrez-Nieto et al., 2007; Armendariz and
Morduch, 2010; Bassem, 2008; Nashihin, 2014; Chirkos, 2014; Wondirad, 2020). To fulfil the
target, microfinance institutions adopt different business model in lending and portfolio size
compared to formal financial institutions Wondirad (2020). Since the clients of microfinance
institutions (MFIs) have lower incomes and have limited access to other formal financial services,
microfinance loans need to be with smaller monetary amounts than traditional financial services.
This has helped to create an inspiring socio-economic environment for many developing countries
households (MIX Market; Haq et al., 2010). They offer collateral free group loans to their clients
with rigorous monitoring and liability in which members accept joint liability for the individual
loans made (Rahman, 1999; Haq et al, 2010; Nashihin, 2014). That means loans were extended
to people in self-selecting groups where all the group members would have been responsible for
loan taken by any one of the group members (Parvin et al., 2020). Though the collateral free nature
makes the loan riskier for MFIs (Brie're and Szafarz, 2015), the group lending system reduces the
risk. The members of a group know each other and their fellow villagers best. Thus, MFIs can
obtain information about the loan taker at low cost. Because of this group responsibility practice,
there is social collateral and peer pressure, which regularize repayment of loan and thereby there
is low levels of default (Morduch, 1999; Barry and Tacneng, 2014; Nashihin, 2014). The field
workers of MFIs wvisit the clients’ houses and collects the loan repayment sometimes even in
weekly basis. Because of all these attempts, the repayment of loan is quick in MFIs (Parvin et al.,
2020). The loans offered by the microfinance institutions have an aim to encourage self-employed
and home-based entrepreneurship so that the poor can improve their own financial condition as
well as their surrounded ones. The field workers of MFIs provide trade and training services and

financial advice to their clients and often are not only interested in profit but also on the creation

44



of jobs, women’s employment, development, and green issues (Gutiérrez-Nieto et al., 2007
Nashihin, 2014; Parvin et al. 2020). However, these extra services increase cost for MFIs which
in turn increases the rate of interest charge on credit (Parvin et al. 2020). Besides, there are other
dynamic criteria in Microfinance practice which have made the trend so successful; like before
taking loan members need to have deposit accounts, gradually increasing loan sizes, and an implied

guarantee of future loans on successful loan repayment (Rooyen et al., 2012).

3.4 Types of Microfinance Institutions:

There are basically three different types of MFIs; first formal institutions - ie. rural banks and
cooperatives, semiformal institutions - i.e. nongovernment organizations and informal sources -
l.e. money lenders and shopkeepers (ADB website). The formal institutions are licensed and are
subject to strict regulatory environment and they mainly deliver credit facilities to their members.
However, some of these institutions also deals with savings from non-members (Haq et al., 2010).
The semi- formal institutions are usually unregulated but registered under some society legislation
(Hag et al., 2010). Finally, the informal MFIs are small in size and often lack of licensing make
them difficult to identify. All these three types of institutions have an aim to serve the wulnerable
non-poor, upper poor, poor and very poor people in the society. Many MFIs give more
concentration to the women in the society. In South Asia MFI clients are almost 100% women
where as in Europe and Central Asia women comprise of 50% of clients (CGAP). These clients
are mainly small businessmen, workers of small farms, workers of others' businesses or
entrepreneurs. Recently MFIs have started to use poverty assessment tools to more accurately
measure the number of clients and also are emphasizing more on savings behavior so that the
clients graduate out poverty (CGAP).
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3.5 Objectives of Microfinance Institutions

MFIs mainly have two operational objectives (Yaron, 1994; Bassem, 2008; Haq et al., 2010;
Balkenhole and Hudon, 2011; Serrano-Cinca and Gutierrez-Nieto, 2014; Brie're and Szafarz,
2015); first, to act as financial intermediary to poor households known as the ‘institutionist
paradigm’ (Woller et al. 1999; Murdoch, 2000; Brau and Woller, 2004; Balkenhole and Hudon,
2011) which states that MFIs should generate enough revenue to meet their operating and
financing costs (M. Haq et al., 2010). As financial institution, MFIs has an urge to reduce reliance
of the poor on the moneylenders who charge a high interest rate from the poor and thus eat into
their savings (A. Islam, 2015). The second objective of MFIs is to serve the society known as the
‘welfarists’ paradigm’ which focuses on poverty alleviation and depth of outreach along with
achieving financial sustainability (Brau and Woller, 2004 M. Haq et al, 2010).To achieve the
objectives of reaching to the poor and contribute to their social welfare, the microfinance
institutions had to depend largely on subsidies and grants from the donors, governments and other
development agents to offer financial services at low cost (Zeller & Mayer, 2002; Armendariz &
Morduch, 2005; M. Haq et al., 2010; Kipesha, 2012; Piot-Lepetit and Nzongang, 2014).

3.6 Importance of Microfinance:

Microfinance has been one of the important instruments for global poverty alleviation in
developing countries over the past three decades (Koveos and Randhawa, 2004; Shaw, 2004,
Servin et al. 2012; A. Islam et al., 2015; Mustafa et al. 2018). The poor became empowered and
able to swipe away poverty in a sustained and self-determined way with easy and convenient
access to financial services (Taiwo and Ojo, 2016). The financial services extended by MFIs enable
the poor to take advantage of business opportunity, buy inventories and other assets for business,
pay school fees, spent on nutrition, face emergency situation as well as to cope up with natural
calamities (Taiwo and Ojo, 2016). MFIs thus have been proven as a source of entrepreneurial
finance at the mass level to empower the underprivileged and to enhance their earning capacity.
(Riaz and Gopal, 2015; F.A. Gul et al., 2017). Asanke, 2015 remarks Microcredit as an effective

tool of social welfare. As a recognition of its success, the year 2005 was declared as the Year of
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Microfinance (Islam, 2015). Later in 2006 Dr. Muhammad Yunus (founder of Grameen Bank) and
Grameen Bank received the Nobel Peace Prize (A. Islam, 2015). From then the trend has gained
substantial attention specially to achieve the Millennium Development Goals (MDG) of halving
global poverty in 2015. At present around 3,703 MFIs provide service to 230 million customers in
almost 100 countries of which, over 60% were among the poorest when they joined (Barry and
Tacneng, 2014; Reed et al, 2014). Some observers have identified the development of
microfinance as one of the main innovations in last 25 years (Servin et al. 2012). The OECD (2009)
and ILO and WIEGO (2012) estimate that more than 50% of the world’s working population, on
average, are employed in the informal economy where MFIs play a very important role by

providing financial services (Barry and Tacneng, 2014).

A growing body of empirical evidence shows that access to the right financial service at the right
time helps households build assets, generate income, smooth consumption, and protect themselves
from risks (CGAP). The existence of micro finance has unlocked the possibilities of market
extension, poverty reduction and social change. Moreover, the broaden services of microfinance
institutions enables the poor to enjoy other facilities in the society like, access to education, health
service, food security, nutrition, housing, women empowerment, job creation, social cohesion etc.
(Stewart and Wet, 2012). In macro level, the practice of Microfinance has further contribution as
it facilitates the flow of fund even from the poor level of the economy who are economically active
but financially constrained. This flow of fund through MFIs has an active effect in economic
development (Khandker, 2005; Baido, 2008). According to Woodworth (2000) microfinance
focuses on informal sector and act as an alternative to macroeconomic solutions and thus lift
developing countries out of poverty. Thus, both in micro and macro development is achieved from
the appliance of Microfinance. The loan amount helps the poor to regularize their consumption, to
have more livestock, can ensure education for their children, and have access to health facilities.
Deposits maintained by the clients of MFIs support them to cope up with any shock in future, like
natural calamity, health problem, decrease in income etc. The deposit also enhances their mental
strength and gives the ability to expand business in future. Some MFIs also offer insurance
facilities which help the poor households to mitigate risk and manage shocks. The contribution of

MFlIs in different segments of economy is discussed below.
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3.6.1 Microfinance in Poverty Alleviation and Economic Development:

Studies like, Mustafa (1996), Morduch (1998); Hossain (1988), Panjaitan-Drioadisuryo, Rositan
and Cloud (1999), Ledgerwood (1999), Dichter (1999), Yunus (1999, 2007); Remenyi and
Quinones Jr., (2000), Zaman (2000), Khandker (1998 and 2003), Morduch and Haley (2002),
McKernan (2002), Simonwtz (2002), Japonica Intersectoral (2003), Imai et. al. (2010), Zohra and
Pandey (2011) have identified Microfinance as an economic development approach, intended to
benefit low-income women and men and reducing poverty. MKkNelly and Dunford (2001) in
Bolivia; Taiwo and Ojo (2016) in Southwest Nigeria found that clients of MFIs had a substantial
improvement in their income level along with diversification in income sources and savings.
Rashid et al. (2011) proved that the wealth level of poor increases after a substantial time of
microfinance use because it takes time to make production, engage in trade and thus to get the
advantage of microfinance. Similar conclusion was found in India in a study by Simonwitz (2002).
Mittal & Srivastava, 2014 finds MFIs’ contribution in improving income level and thus in living
standard of people in developing countries like India, Bangladesh, Srilanka etc. Positive impact
of microfinance in improving living standard of members was also found by Imoisi, et al., (2014)
in Nigeria, Sayed et al (2015) in Malaysia, Abel et al. (2014) in Zambia, ldowu & Salami, (2011)
in Oyo state; Kaluarachchi and A.Jahfer (2014) in Srilanka. Khandker (1998); Marcus, et. al
(1999); Chowdhury and Bhuiya (2001); Barnes, Gaile and Kimbombo (2001); Barnes (2001);
Chen and Snodgrass (2001) have found positive impact of microfinance program to enrich human
resource among the participants. Taiwo ND Ojo (2016) mentioned microfinance as an effective
poverty alleviation strategy. Bassem (2008) state that the existence of microfinance institutions
along with financial and banking institutions make the financial sector of an economy complete
and accelerate economic growth. Khandker (2005) found a sustained impact of microfinance
program in reducing poverty among the participants in Bangladesh, especially for female
participants. The study also found contribution of Microfinance program in enhancing economic
growth Bangladesh.
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3.6.2 Microfinance in Increasing Consumptions

Pitt and Khandker (1998), Karlan and Zinman (2009), Imai and Azam (2012), Kaboski and
Townsend (2012), Boonperm et al. (2013) and A. Islam (2015) found that access to microcredit
allow the rural people in self-employed activities improving the income level of borrowers and
thereby increasing the expenses for consumption purposes. Some studies also found that some
borrowers use the credit amount for their consumption purpose. Kaboski and Townsend (2005)
and Attanasio et al. (2011) found that MFIs with good policies accelerates asset growth and
smoothing the consumption pattern of borrowers. Hemtanon and Gan (2021) found in village areas

of Thailand, the farms food expenditure improves due to Microfinance facilities.

3.6.3 Reduction of Reliance on Informal Borrowing:

In general, the poor people did not have any access to formal financial institutions like, commercial
banks. So, to meet up their financing requirements, they do had to go to the informal market where
the interest rate is very high. A. Islam et al. (2015) found the average interest rate in informal
market as high as 72%. In this aspect, the microfinance institutions evolved as a grassroots
alternative to reliance on informal lenders for the poor (McDermott, 2001). The loan from
microfinance institutions has given an alternative source of fund for the poor which is expected to
reduce the reliance upon informal market for borrowing. Besely et al. (2012); Mookherjee and
Motta (2013), Kaboski and Townsend (2005) and Khandker (2000) found that access to MFI loans
reduces the borrowing from informal market. However, Khandker (2000) found that the reduction
in informal borrowing takes place mainly for male members rather than the female ones. On the
other hand, A. Islam et al. (2015) found that borrowing from microfinance institutions reduces the
tendency of borrowing from informal market, not the amount of borrowing. The researchers state
that the borrowing from informal market reduces for those households who are engaged in business
and agricultural works. But the MFI members, who are wage earner labor, feel motivated to set

their own business for which they need more money had to borrow from informal market.
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3.6.4 Women Empowerment

Armendariz and Morduch (2010) mentioned female borrowers as the largest market for MFIs and
lending to women as one of the main reasons of MFI’s success. Strom (2014) i their research
found that 44% of their Sample MFIs have a preference towards female borrowers. This
microcredit programs have opened credit access for women which earlier was very much
restrictive for them and the access to credit has reduced poverty and enhanced women
empowerment (Hashemi, Schuler and Riley, 1996; Ganle et al. 2015). Wellalage and Thrikawala
(2021) found that women empowerment through microcredit facilitate women led firms to apply
for loan and also to get approval for the loan. As per MIX, 2009 women empowerment is defined
as strengthening woman’s control on her own life and thus enhancing her self-esteem in family as
well as in society through financial stability. Kabeer (2001) and Noponen (2003) identified
indicator of empowerment as realization of self-respect and value, receiving better treatment at
home and in the society, contribution in family decision making and gaining control over family
assets. For this many donor driven microfinance institutions (MFIs) prefer to sanction credit to
women borrowers, specially those who spend the loan amount for the purpose of education, health,
water and infrastructure. Thus women act as agents in the fight against poverty (Akpalu et al.,
2012). Woodworth (2000) in his survey found that 65% of the microcredit were distributed to
women to start their own business or to maintain an existing one. Norwood (2005) mentioned that
the biggest promise of microcredit is poverty alleviation and women empowerment. Muhammad
Yunus, founder of Grameen Bank in Bangladesh, has suggested microcredit as an instrument to

eradicate global poverty among women (Hulme and Mosley, 1996).

An impact assessment survey in Vietnam showed that more than 50% of the women taking part in
a microcredit program were able to attain more power in household decision makings (CEP, 2006).
From different researches it is also found that women who takes microcredit gain power to make
financial decisions in family. And these women after getting the financial liberty usually allocate
a greater part of their income for the purpose of education and nutrition of their kids, better health
facilities of their family members and for housing (Duflo, 2003). Lakwo (2006) found in Uganda
that women microcredit users gain financial management skill, get access to bank accounts, enjoys
better mobility outside their home, contribute to household income and gain ownership to some

assets. Similarly, positive impact on women empowerment and welfare in family because of
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microfinance program was found by Amin et. al. (1994); Naved (1994); and Hashemi et. al. (1996);
Todd (1996); Rajarshi Ghosh (2005); Swain and Wallentin (2009); Chowdhury and Chowdhury
(2011); Zohra and Pandey (2011); Ngo and Wahhaj (2012); Akpalu et al. (2012) and Weber and
Ahmad, (2014). Akpalu et al. (2012) found that in Ghana, the women led enterprises are more
efficient than those where the male of the family have some involvement. But Ganle (2015) found
that with the microcredit facility those women are more benefitted who already were involved in
some sort of business and have power to decide about the use of the credit amount. According to
him women who try to start a new business with the credit amount or who has to handover the

money to their family members do not achieve any empowerment.

On the other hand, some studies have focused on the fact that when women take part in the top
management of the MPFI, its governance and financial performance improves. This positive
relationship between female top manager or CEO and MFIs’ corporate governance and financial
performance has been proven in the studies, like Shrader et al. (1997), Teigen (2000), Bertrand
and Schoar (2003), Welbourne et al. (2007), Mersland and Strom (2009), Adams and Ferreira
(2009) and Strom et al. (2014).

3.6.5 Microfinance in Educational Development:

many microfinance institutions set their primary social goal as to improve educational outcomes
of the poor children of the areas. So, Microfinance operates in poor communities where educational
levels are low (Holland and Wang, 2011). Jacoby (1994); Foster (1995); Pitt and Khandker (1996);
Marcus et. al. (1999); Barnes et. al. (2001); Littlefield et al. (2003); Holland and Wang (2011)
have shown in their study that the number of school enrolling increased after introduction of
microfinance program. A number of studies prove that longer period of schooling leads to better
occupational opportunities and income, improved health etc. (Karene and Dougherty, 2005). Some
studies recommend that higher educational attainment creates stronger civic values among people,
promotes greater happiness, and lower birth-rates (Sen, 1999). As per SPTF indicator poor people
who can improve their earnings using loans microenterprises, usually invest more for their

children’s future along with affording the costs of post-secondary schools (Holland and Wang,
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2011). But Stewart and Wet (2012) found a mixed impact of Microcredit on education in sub-

Sahara Africa where some studies show a positive impact and others show negative impact.

3.6.6 Microfinance and Health Status:

Many households in developing countries face health risk creating opportunity for micro insurance
(Rai and Ravi 2011). But because of high transaction cost and disparity in using the health
insurance in between men and women, many microfinance institutions in South Asia offer health
insurance schemes along with their regular credit facility (Roth et al. 2005). The micro health
insurance program offered by MFIs contributes in increasing awareness of important health
problems and to the probability of seeking formal care (Hamid, Roberts & Mosley, 2011). Stewart
and Wet (2012) found that in sub-Sahara Africa Microfinance has a positive impact over health
status of poor people in terms of number of episodes of sickness, duration of sickness, nutrition
level, increase investment in health care, expenditure for health service etc. Wendy J. Werner
(2009), former consultant to ICDDR,B, Bangladesh in a case study found that micro-insurance for
health as currently offered in Bangladesh increased access to, and use of, basic health services
among excluded populations. Moreover, the deposit kept at MFIs and regular income from the
micro-enterprises provide the opportunity to take the medical facilities which was earlier not
reachable for them. Miller and Rodgers (2009) argue that as with microfinance women get a better
and stronger position in family, they can bargain for a greater share of household resources to be
allocated toward expenditures that improve the health and well-being of children. Gertler, Levine,
and Moretti (2009) find that access to micro credit enables families to increase expenses for adult
illness. Foster (1995) states that small-scale lending programs positively affect child health

outcomes.

3.6.7 Establishment and Efficiency Increase of Microenterprises:

Augsburg et al. (2014) and Crepon et al. (2013) found that microcredit creates more business
opportunities for borrowers and thus they have more self-employment. Micro-enterprises who get
access to credit facility through microfinance institutions are able to improve efficiency by

overcoming liquidity constraints. The availability of liquid fund makes them able to purchase and
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utilize inputs and implement management decisions on time which ultimately increases their
efficiency (Abdulai and Binder, 2006). With the help of the credit extended to the poor, they can
arrange working capital for their enterprises, which may bring better profit for these people.
Akpalu et al. (2012) found that in Ghana those agro-based businesses are more efficient who have
access to micro loans compared to those who do not have the access. de Mel et al. (2008), de Mel
et al. (2009), Lensink and Pham (2012) found that microcredit accelerates profits in businesses of

the borrowers.

3.6.8 Housing Facility & Protect Disaster after Natural Calamity:

Barnes Gaile et al. (2001), Lacalle Calderon et al. (2008), Brannen (2010) found that the
microcredit recipients are more able to own their own house and also to invest for quality houses
compared to the non-recipient group. Along with housing facility, deposits maintained by the
clients of MFIs support them to cope up with any shock in future, like natural calamity. Besides,
the micro insurance service offered by MFIs provides financial protection to clients at the time of
natural hazards. Becchetti and Castriota (2011) found loans from MFIs significantly improved the
financial condition of borrowers damaged by natural calamity. Kumar et al. (2005) have mentioned
microfinance as one of the risk management strategies in natural calamity. Foster (1995) found
that, in Bangladesh household with access to micro credit were better able to smooth household

consumption following the floods of 1988.

3.7 Present Status of Microfinance Institutions:

Microfinance today is a major industry including thousands of organizations serving millions of
people (Armendariz and Morduch, 2010). Throughout the world, microfinance has been proven as
a success story by contributing towards economic development and poverty reduction through
sustainable financial services (Gietzen, 2017). In 2016, Microfinance Institutions served around
132 million low-income people by distributing loan of 102 billion Dollar (MRA, 2016). Different

types of financial services providers for poor people have emerged - non-government
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organizations (NGOSs); cooperatives; community-based development institutions like self-help
groups and credit unions; commercial and state banks; insurance and credit card companies;
telecommunications and wire services; post offices; and other points of sale - offering new
possibilities (CGAP). Observing the sincerity in loan repayment and urge to save to break the
poverty cycle, these different types of institutions have introduced different variety of services for
the poor. Starting from loan for child education, health emergencies to business loans for both
working capital and long term assets have been brought up by these institutions to fulfill all sort
of financial needs of the poor. Not only this, the poor have also been motivated towards savings
behavior by making various savings products available to them. Throughout the whole world,
MFIs achieved 9.4% annual growth in loan portfolio and 9.6% growth in number of borrowers in
2016 (MRA, 2016). Among the different regions of the world, South Asia achieved the highest
growth in terms of loans and clients. We can observe a synopsis of the current situation of MFIs
through the following table:

Table: 3.1
Microfinance at a Glance

Year No. of No. of No. of Total Assets

Reporting | Branches | Personnel |

MFls (in US$)

(nb) (nb)

2014 1,064 52,685 545,212 107,125,400,000
2015 1,033 54,304 614,559 118,848,500,000
2016 774 54,118 635,774 123,875,000,000
2017 762 51,160 607,737 146,264,400,000

Source: MIX Market

The above table shows that though the number of MFIs branches and the no. of employees working
in them increased over the time, a slight decrease took place from 2016 to 2017. On the other hand,
total asset size in Microfinance sector increased by 10.94% in 2015, 4.23% in 2016 and 18.07%
in 2017. The below table shows the outreach of MFIs throughout the world.

Table: 3.2
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Outreach of MFls

Year | Number of | Percentage | No. of Loan Gross Loan Average No. of Deposits Average
Active of Women | Outstanding | Portfolio (US$) Loan Depositors Deposit

Borrowers | Borrower Balance (Uss) Balance

(nb) (nb) per (nb) per

(%)

Borrower Depositor

(US$) (US$)

2014 | 112,589,000 81 101,373,700 | 87,349,800,000 748 100,506,900 | 52,325,900,000 418
2015 | 116,691,300 84 123,156,000 | 92,442,900,000 674 98,419,800 | 58,993,600,000 411
2016 | 115,010,600 83 112,693,400 | 96,673,500,000 719 98,806,400 | 64,051,800,000 439
2017 | 119,985,200 80 117,537,700 | 111,568.300,000 840 140,611,900 | 80,411,000,000 422

Source: MIX Market

In 2016, 762 MFIs distributed altogether US$ 111,568,300,000 of credit among 117,537,700
number of active borrowers. Among the borrowers, 80% was women borrowers and average loan
balance per borrower was US$ 840. On the other hand, about 140,611,900 depositors kept a total
deposit of US$ 80,411,000,000 with an average deposit balance per depositor is US$ 422. All these
statistics of outreach of MFIs shows an increasing trend from 2014 to 2017. The gross loan
portfolio increases by 5.83% from 2014 to 2015, 4.58% in 2016 and 15.41% in 2017. Deposit
collection of the reporting MFIs under MIX Market achieves 12.74% growth in 2015, 8.57%
growth in 2016 and 25.54% growth in 2017. Looking at the number of active borrowers and
depositors, it is found that from 2014 to 2017, the number of active borrowers increases by 6.57%

and the number of depositors increases by 39.9%.
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Table: 3.3
Financial Performance of MFlIs

Year Return on Financial Financial | Operating | Yield on Risk
Equity | Expense/Assets | Revenue/ | Expense/ Gross Coverage
Assets Loan Loan
Portfolio
2014 14.1% 4.7% 22.5% 15.5% 21.9% 88.4%
2015 13.2% 4.9% 19.1% 12.0% 21.0% 94.3%
2016 12.6% 5.2% 18.3% 11.1% 20.9% 72.7%
2017 11.5% 4.8% 16.8% 10.6% 19.2% 82.9%

Source: MIX Market

Table 3.3 shows the financial performance of MFIs all over the world as per report of MIX Market.
The profitability of MFIs in terms of ROE is reported above 11.0% in all the years from 2014 to
2017 though the rate decreased slightly over the period. The same decreasing trend is also found
in the ratio of financial revenue over total assets and yield on gross loan portfolio. On the other
hand, the ratio of financial expense to total assets increased from 2014 to 2016 and then reduces
in 2017. Similar to the revenue trend, operating expense to loan ratio shows a decreasing pattern
over the time. The risk coverage of the MFIs was 88.4% in 2014 which has a fluctuating trend

over time and is reported as 82.9% in 2017.

As per the statistics of MIX Market, the largest asset sized and the most efficient MFIs are found
in Asia because of the large population densities and lower wages in this area. Moreover, strong
outreach and preservation of low operating expenses have also made the Asian MFIs more efficient
than other parts of the world (Micro-banking Bulletin 2004). Table: 4.4 shows a comparative
scenario of MFIs over the regions as per 2017. The statistics reported in Table:4.4 shows that in
terms of total asset size, gross loan portfolio and deposit collections, South Asian MFIs surpasses

the MFIs in other areas of the world. Number of active borrowers as well as number of depositors
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are also highest in this area. Moreover, this region reports the highest percentage of women

borrower.

Table: 3.4
Regional Comparative Analysis
Africa EAP ECA LAC MENA | South Grand
Asia Total

No of Reporting 113 82 105 244 28 190 762
MFIs
Assets(USD) m 19,002.2 | 23,809.0 | 8,169.2 | 56,159.2 | 1590.6 | 37,534.3 | 146,264.4
Gross Loan | 9,453.2 19295.2 | 4,634.5 | 45246.4 | 1,297.3 | 31,641.7 | 111,568.3
Portfolio (USD) m
Number of Active | 5,399.1 18,401.4 | 2,037.2 | 20,706.7 | 2,315.8 | 71,125.1 | 119,985.2
Borrowers(000)
% of Female 64% 73% 49% 63% 60% 89% 80%
Borrowers
Average Loan 991 1,048 2,275 2,092 560 378 840
Balance Per
Borrower (USD)
Deposits 13,098.1 | 10,991.0 | 3,981.5 | 38,401.3 432.9 | 13)506.2 | 80,411.0
Number of | 26,770.5 | 23,380.8 | 4,368.4 | 27,510.2 750.7 | 57,831.2 | 140,611.9
Depositors (000)
Average  Deposit 199 470 825 1,227 576 92 422
Balance per
Depositor

In the South Asian region, India achieved the top position among all the countries in the world

through 2014-2017 in terms of active number of borrowers. The second position was attained by

Bangladesh again from the same region and Vietnam achieved the third position for the same

period. The statistics of the top 10 MFIs for the period 2017 is given in the following table.
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Table: 3.5
Top Ten Countries by Active Borrowers, 2017

Country Active No. of Borrowers Gross Loan Portfolio
(000) (US$) m
India 37,891.7 21,033.0
Bangladesh 26,916.4 7,896.5
Vietnam 7,317.3 8,675.8
Mexico 6,465.0 3,068.8
Philippines 5,187.4 1,043.6
Pakistan 5,062.2 1,681.2
Peru 4,921.4 12,443.3
Colombia 2,743.1 6,334.6
Cambodia 2,172.9 7,713.1
Brazil 2,090.8 998.6

Source: Mix Global Benchmark Report, 2017

As the number of active borrowers is highest in India, the amount of gross loan portfolio is also
highest here. The second largest loan portfolio is found in Peru. Though Bangladesh has the second
largest base of borrowers, the gross loan portfolio amount lags behind many countries in the top
ten chart. Among the top ten countries, Kenya has the lowest number of borrowers with the lowest
loan portfolio.

In terms of number of depositors, Bangladesh has the highest position while Peru has the highest
amount of deposits collected from the depositors. Vietnam has the second largest number of
depositors while Bolivia has the second highest deposit collection. Though India stands number 1
in terms of active number of borrowers and gross loan portfolio, the deposit-holders number as
well as the amount of deposit collection is not that much good here among the top ten countries.

This differences in performance may result from the various lending methodologies applied by the
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Asian MFIs. For example, MFIs in India and Bangladesh reduce their staffing costs by lending to

self-help groups rather than to the individual borrowers (Hag et al., 2010)

3.8 Problems with MFIs:

Besides the success stories of MFIs, some failure stories are also found (Bateman, 2011;
Economists, 2009; El-Zonghbi and Martinez, 2011; Karnani, 2007). In India, Bosnia, Morocco,
Pakistan, Nigeria, Nicaragua etc, thousands of over-indebted people are found with serious
implications on their livelihood and communities. Specially in India, the number of business
failure and suicide cases increased (Stewart and Wet, 2012). The incapability of MFI borrowers to
derive productive use of loan amount leads them into rather indebtedness (CGAP 2010, Rosenberg
1999). On the other hand, Ademoh and Zivkovic, 2017 mentioned that lack of collateral,
unawareness of businesses about the microfinance facilities, and high interest rates are the main
causes for not taking services of microfinance banks. Practitioners and industry observers argue
that to achieve quick growth created a pressure on microfinance organizations to increasingly seek
clients who are easiest to assess (Rogaly, 1996; Simanowitz, 2011; Dichter, 1999; Hermes et al.,
2011; Chowdhury, 2009; Epstein and Yuthas, 2010; Stewart and Wet, 2012) which leads
microfinance institutions to leave behind their social mission. Many MFIs have drifted from their
mission by reaching out to unbanked wealthier individuals which is more profitable while at the
same time crowding out poor clients (Armenda” riz and Szafarz, 2011; Copestake, 2007, Mersland
and Strem, 2010; Augsburg and Fouillet, 2010; Armenda” riz and Szafarz, 2011; Hermes, Lensink,
& Meesters, 2011, Stewart and Wet, 2012). This trend is ultimately making the two pillars of
microfinance (Ditcher, 1999) — outreach and sustainability under question. Besides the efficiency

of the MFIs is also a burning issue for the policy makers as well as practitioners.
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3.9 Conclusion:

The success stories of MFIs have proved that low-income individuals are capable of lifting
themselves out of poverty if given access to financial services. And it is obvious that when
financial services are accessible at the right time, it helps households to build assets, generate
income, smooth consumption, and protect themselves from risks. From its inception MFIs in
different countries have helped the poor to recover their financial condition and ensure better
facilities for themselves as well as for their families. Women empowerment in this aspect is rather
an important addition. With access to microcredit, women in rural areas could start their story of
bread earning which gave them a strong position in their family as well as now they can take part
in decision making. At the macro level, all these lead more development and growth for the
economy. Observing the enriched contribution of microfinance its practice has been spread over
the world. As the pioneering country, in Bangladesh also the expansion of microfinance practice
has taken place over the years. As the main focus of this study is MFIs in Bangladesh, it is
necessary to know about the microfinance market in Bangladesh. So our next chapter discusses

about the Microfinance practice in Bangladesh.
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Chapter: 4
Microfinance in Bangladesh



4.1 Introduction:

Bangladesh is world renowned as the birth land of microcredit (Kumar e al.,, 2012; CDF, 2015).
In 2017, as per the World Economic Forum (WEF) Competitiveness Report, out of 137 countries,
Bangladesh ranked 77th based on availability and 86th based on affordability of financial services
(MRA, 2017). According to Global Outreach and Financial Benchmark report 2017-18 of MIX
Market, Bangladesh stands at second position among all the reporting MFIs in the world in terms
of active borrowers. Salim (2013) remarked Bangladesh microfinance industry as the largest and
most mature in the world. The microfinance institutions in Bangladesh serve the unbanked people
with variety of financial services to accelerate the economic growth of the country. The main target
of microfinance institutions is poor people of society who cannot access to the formal financial
sector, specially, women, small producers and entrepreneurs. As per Microcredit Regulatory
Authority Act 2006, section.2 (22), "The term Microcredit means loan facilities offered by
microcredit organization certified under the Act for poverty alleviation, employment generation
and facilitate a small entreprencur” and under the Act section no. 24(2) (a) “microcredit institution
shall have the authority to accept deposit from members of the institution.” The microfinance
sector mainly has focus on poverty alleviation, creating employment opportunities and thus leading
a social change. With the passes of time the dimension of financial services offered by MFIs has
expanded to a great extent. With the help of MFIs’ services, about 65% of total rural population is
getting facilities of institutional financial services (MRA, 2018). As a result, Microfinance has

become an integral part of Bangladesh’s economy and the growth of financial sector.

In the previous chapter, the background, evolution, growth and present status of Microfinance
Institutions worldwide were discussed. In this current chapter, I am going to focus on the scenario
of microfinance institutions in Bangladesh as well as its development over the years and its

importance in economic development of the country.

4.2 History of Microfinance in Bangladesh

In the after-liberation economy, Nobel Laureate Dr. Muhammad Yunus, known as the father of

modern microfinance (Yergin et al., 2015), started to think about the escape away from poverty
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observing the desperate poverty surrounding him. Dr. Yunus made repeated trips with his students
in nearby villages to develop practical solutions (Kent & Dacin, 2013). One day, Dr. Yunus went
to a nearby village and met Sufiya who used to make and sell chairs to earn livelihood for her
family. Dr. Yunus found that Sufiya relied upon the local moneylenders for her capital and the
hard term and conditions of the credit did not give her any chance to improve her condition.
Observing the fact, Dr. Yunus lent Tk. 856 (around $27) to some micro-entrepreneurs who then
utilized the money to grow their business. This gave him the spirit to continue to provide
microcredit to more number of people (Yergin et al., 2015). So, Dr. Yunus started a pilot project
in his native village in Chittagong with a view to provide collateral free loan to the poor to alleviate
poverty. The Grameen-model, named as the 'Jobra’ experiment was tested first centering on group-
based credit delivery with peer monitoring. During the late 1970s, when the Jobra project was
underway, Bangladesh Bank also introduced a new project named as Dheki Rin Prokolpa in
collaboration with the Swanirvar Bangladesh. Besides this several other pilot schemes were
initiated at that time by a handful of the NGOs which were active then. Eventually the pilot project
of Dr. Yunus shaped into formal Institution as Grameen Bank which was established in 1983 by

government of Bangladesh under Grameen Bank Ordinance (S. Raihan etal., 2017).

Initially microcredit was introduced to distribute small loans to groups of poor women to invest in
local home-based businesses. The loans were mainly provided in groups where each member of a
group guarantees the repayment by all members (Quayes and Khalily, 2014). The program was to
initiate credit channelizing towards income generating activities along with mandatory savings by

members targeting the ultra-poor people of society.

By 1990s, the country observed a massive success and expansion of the microcredit program all
over the country. This drew attention to all policymakers and academia. In 1992, the Palli Karma-
Sahayak Foundation (PKSF) was founded as a wholesale fund provider to MFIs in the country
(Farugee and Badruddoza, 2012). In 2006, the government of Bangladesh established the
Microcredit Regulatory Authority (henceforth MRA) in order to give license, monitor and oversee
the Bangladeshi MFIs. Over the years the MFIs have achieved success in reaching to more people

with the financial services, increasing the volume of loan and savings as well as in many other
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areas. According to PKSF statistics 2006, Bangladesh microfinance market is the largest and most

mature in the world.

4.3 Growth, Outreach & Current Status of Microfinance in Bangladesh:

The journey of microfinance originated in Bangladesh with the establishment of Grameen Bank
and BRAC in 1970s. Eventually the new trend of financial service to the poor expanded in terms
of both scale and scope (Khandker and Samad, 2014). This growth of microfinance practice was
accelerated in 1990s with the establishment of NGO-MFIs throughout the country and also with
the formation of Palli Karma Sahayak Foundation (PKSF). Subsequently more number of branches
reach almost every rural area of the country creating job opportunities for more people, including
more members, creating more borrowers by extending more loans for the poor people of the
country. In Bangladesh and other developing countries, the main target of MFIs is women, small
scale entrepreneurs, and landless farmers (Quayes and Khakily, 2014). Bangladesh has achieved
37% outreach in Microfinance sector (MIX Market). The outreach of the MFIs can be seen through
its institutional and financial strength, such as, number of branches of the agencies, loan coverage,
net savings and loans outstanding (Bangladesh Microfinance Statistics 2010). Its expansion all
over the country has drawn attention to all especially, the policymakers. As per MRA (2020), in
total 877 MFIs got license from MRA out of which in 2020 759 MFlIs are in operation. By 2020
total 20,898 branches all over the country engaging 171,110 employees and serving about 33.31
million saver and providing loan to 26.15 million borrowers. The growth and outreach of

microfinance sector in Bangladesh over the years is presented in Table 5.1
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Table: 4.1 Bangladesh Microfinance Statistics of MFls

Year No: of No. of No. of Active Net Savings | Number of Loan
Licensed | Branches | Employe Members Active Portfolio
NGO- e (in million Borrowers | (in million
MFls TK) TK)
2008 293 15,077 98,896 23,450,000 47,386 17,790,000 134,681
2009 419 16,851 107,175 24,850,000 50,610 18,890,000 143,134
(43.00%) | (11.77%) | (8.37%) (5.97%) (6.80%) (6.18%) (6.28%)
2010 516 17,252 109,597 | 25,280,000 51,360 19,910,000 145,023
(23.15%) | (2.38%) | (2.25%) (1.73%) (1.46%) (5.39%) (1.32%)
2011 576 18,066 111,828 | 26,080,000 63,300 20,650,000 303,180
(1163%) | (471%) (2.04%) (3.16%) (23.24%) (3.72%) (109.06%)
2012 590 17,977 108,654 24,640,000 75,250 19,310,000 456,020
(243%) | (-0.49%) | (-2.84%) (-5.52%) (18.88%) (-6.49%) (50.41%)
2013 650 14,674 110,734 24,600,000 93,990 19,270,000 432,280
(10%) (-18.37%) | (1.91%) (-0.16%) (24.90%) (-0.21%) (-5.21%)
2014 742 14,730 109,628 25,110,000 106,990 19,420,000 462,000
(14.33%) | (0.38%) (-1%) (2.07%) (13.83%) (0.78%) (6.88%)
2015 753 15,609 110,781 26,000,000 135,410 20,350,000 634,000
(148%) | (5.97%) | (1.05%) (3.54%) (26.56%) (4.79%) (37.23%)
2016 758 16,284 127,820 27,790,000 171,190 23,280,000 787,000
(0.66%) 4.32%) | (15.38%) (6.88%) (26.42%) (14.39%) (24.13%)
2017 783 17,120 139,526 | 29,910,000 216,710 24,850,000 1,046,120
(330%) | (5.13%) | (9.16%) | (7.63%) (26.59%) | (6.74%) (32.93%)
2018 805 18,196 153,919 | 31,220,000 262,960 25,400,000 1,201,910
(2.81%) (6.29%) | (10.32%) | (4.38%) (21.34%) | (2.21%) (14.89%)
2019 842 18,977 162,175 | 32,370,000 306,190 25,760,000 1,403,200
@59%) | (429%) | (5.36%) | (3.68%) (16.44%) | (1.42%) (16.75%)
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2020 877 20,898 171,110 | 33,310,000 373,900 26,150,000 1,362,750

4.16%) | (10.12%) | (551%) | (2.90%) (22.11%) | (151%) (-2.88%)

Source: MRA

4.3.1 No of Licensed MFIs under MRA:

Table 4.1 shows that during the period 2008 to 2020 the total number of Licensed MFIs with MRA
increased from 292 to 877. The number shows a total growth of 200.34% in the no of licensed
MFIs over a period of 12 years. However, the number shows total how many MFIs got license
from MRA. But the number is not a one way move. Every year some new MFIs got license whereas
some MFIs’ license is cancelled. Table 4.2 shows the statistics over the period 2015 to 2020. The
reason here | am showing the statistics from 2015 is that the data regarding the number of cancelled
license is not available in MRA reports before this period. Now looking at the table it can be
observed that over the period a total of 135 MFIs got license newly. However about 73 MFIs
license was cancelled during this period. The highest inclusion took place in 2019 and the highest
cancellation held in 2016. Specially the number of cancellations is a matter of concern and one of
the prime reasons of this study. Through the study | want to observe whether this cancellation can
be due to the cost inefficiency of MFIs.

Table: 4.2
Changes in the Licensed MFI Number
Year Existing no of No of MFIs No of MFIs Existing No of
licensed MFI | newly licensed in | license cancelled | licensed MFlIs at
at the the year in the year the end of the
beginning of year
the year
2015 697 11 11 697
(1.58%)
2016 697 5 22 680
(3.16%)
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2017 680 25 6 699
(0.88%)

2018 699 22 16 705
(2.29%)

2019 705 37 18 724
(2.55%)

2020 724 35 0 759
(0.00%)

Total 135 73

4.3.2 No of Branches:

Total number of branches of the licensed MFIs was 15,077 in 2008 which increased up to 2011
after which there is a downward trend till 2014. After 2014, the branch number increases gradually.
The highest growth in branch number occurred in 2009 (11.77%) whereas the highest decrease
took place in 2013 (18.37%). If data is compared from 2008 to 2020, a 38.61% increase is found
in the number of branches. This shows through branch diversification, MFIs are trying to reach
more and more to their target group.

4.3.3 No. of Employees

Number of employees working in the licensed MFIs of MRA was 98,896 in 2008 which became
171,110 in 2020. Number of employees changes with the change of MFIs number and also branch
number. Comparing the employee number over the period of 2008 to 2020, a growth of 73.02% is
found. If we look at the year by year growth rate, it is observed that in 2016, the highest growth
occurred. In 2018 also there is a substantial growth (10.32%) in employment number in these

institutions.
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4.3.4 No. of Members and Amount of Savings:

As the MFIs has expanded their operation by establishing new branches in new areas, the number
of members and the amount of savings increases over time. Number of members of licensed MFIs
was 23,450,000 in 2008 which increased to 33,310,000 in 2020 indicating a 42.05% increase of
members. With the increase in number of members, the amount of savings collection also
increased from BDT 47,386 million in 2008 to BDT 373,900 million in 2020. That means from
2008 to 2020, the amount of savings increased by 689.05%. This is a great achievement of MFIs
that they create the initiative and urge among poor to save money through institutional format.
Table 4.3 below shows the contribution of top 10 MFIs in Bangladesh along with other MFIs in

savings collection over 2014-2020.

Table: 4.3
Top 10 MFI’s saving share in total saving (BDT in million)

Year Deposit of top 10 MFIs Rest of MFIs

2014 79.41 (74.22%) 27.58 (25.78%)
2015 97.5 (72.00%) 37.91 (28.00%)
2016 123.33 (72.96%) 4571 (27.04%)
2017 157.04 (72.06%) 60.89 (27.94%)
2018 188.19 (71.54%) 74.85 (28.46%)
2019 212.56 (70.40%) 90.63 (29.60%)
2020 269.09 (71.97%) 104.81 (28.03%)

Source: MRA, 2018

The above statistics shows that the top 10 MFIs in the country collects the major part of total
savings collections during a year. The same scenario is found all over the time from 2014 to 2020.
Moe than 70% of the total savings is collected by these top 10 MFIs whereas all other MFIs collect
only near by 30% savings.
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4.3.5 No. of Borrowers and Disbursement of Loan:

Over the time as more and more MFIs comes into field and extend their operation in the distinct
areas of the country, more number of deprived people takes the loan advantages from them. As a
result, the number of borrowers as well as the disbursed loan amount, both increases over the time.
Number of borrowers increased from 17,790,000 in 2008 to 26,150,000 in 2020 indicating a
46.99% growth over 12 years. On the other hand, 911.84% increase is found in the amount of loan
portfolio during the same period. The amount of loan was 134,681 million Taka in 2008 which
became 1,362,750 million Taka in 2020.

Table 4.4 shows the 10 main sectors in which MFIs in Bangladesh distribute loan. The table
contains information for 2017 and 2016 as mentioned by CDF, 2017. Among the 10 sectors, the
first three sectors (cultivation, livestock, dairy and poultry and fisheries) relate to agriculture which
is the backbone of our economy. In these categories, MFIs have put the highest concentration by
distributing in total Tk. 595,956.80 million in 2017 and Tk. 477,659.38 million in 2016 which is
almost 50% of the total allocated loan amount in both the years. Next to agriculture, the business
sector has received attention as in 2017 and 2016 MFIs allocated 34% and 31% respectably of
their fund in this sector. Besides agriculture and business, in transport sector distributed loan
amount is 4.07% in 2017 and 3.72% in 2016 followed by small & cottage industries (2.29% in
2017 and 1.97% in 2016), housing sector (1.55% in 2017 and 1.8% in 2016), health (0.72% in
2017 and 1.76% in 2016) and lastly education (0.33% in 2017 and 0.37% in 2016). 7.61% of the
loan in 2017 and 10.58% in 2016 is delivered for other categories of loan. This analysis shows that
MFIs are more intent to provide loan for income generating sectors rather than consumption

(housing, health, education etc.) purposes.

Observing the number of MFIs apportioning loans in the different categories, it is found that in
2017, 495 MFIs out of 510 MFIs that is 97% of all MFIs provided loan in business sector while
459 MFlIs that is 90% MFIs provided loan in cultivation, agriculture and equipment sector. In the
same year, 447 MFIs (87.65%) provided loan for livestock, dairy and poultry sector, 399 MFIs
(78.24%) provided loan in fisheries, 353 MFIs (69.22%) provided loan for transport sector, 340
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MFIs (66.67%) distributed loan in small & cottage industries, 241 MFIs (47.25%) provided loan

for housing sector and so on.

Table: 4.4 Sector-wise Disbursement of Loan during 2016-17

Name of Sector Disbursed Loan Number of Disbursed Loan Number of
Amount in 2017 (in | financing MFIs | Amount in 2016 (in | financing MFIs
million) million)
Crops Cultivation 411,392.41 459 335,777.28 466
& Agriculture,
Equipment
Livestock, Dairy & 135,491.56 447 107,642.18 451
Poultry
Fisheries 49,072.83 399 34,239.92 392
Business 411,501.05 495 295,416.95 513
Small & Cottage 27,696.40 340 18,832.21 342
Industries,
Handicrafts
Health 8,686.08 191 6,865.57 194
Education 3,957.00 140 3,508.19 147
Housing 18,684.37 241 16,816.81 250
Transport 49,179.25 353 35,599.63 346
Others 91,877.14 183 101,073.44 190
Total 1,207,538.08 510 055,772.18 527

Source: CDF-BM Statistics 2016-2017

4.3.6 Sources of Fund of MFIs

MFIs in Bangladesh mainly arrange their funds by collecting savings from members and through

cumulative surplus. As Table 4.5 shows, from 2014 to 2020, every year these two sources have

the highest proportions of fund collection. These two sources provide 66% to 70% of total fund of
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MFIs. Along with members’ savings and cumulative surplus, MFIs also collect funds through
borrowing from commercial banks. As is shown in figure 4.1, 20.02% of total fund of MFIs were
collected by taking loans from commercial banks in 2020. Besides loan from commercial banks,
MFlIs also collect loan from PKSF. From 2014 to 2020, on an average 7.65% of fund is collected
in the form of loan from PKSF. However, MFIs dependency on PKSF loan decreases over time
from 2014 to 2020. A very small portion of total find comes from donors’ located in home and
abroad. In 2020, only 0.57% of total fund was contributed by donors. If we look at the data from
2014 to 2020, a decreasing trend is also found in the proportion of donors’ fund. Besides, savings,
cumulative surplus, loans and donors’ fund, some other sources are also utiized by MFIs which
have been brought together under the heading of ‘other fund’. The proportion of other funds is
1.77% out of total fund collection in 2018.

The overall composition of sources of fund of MFIs reveals that from 2014 to 2020 MFIs have
reduced their dependency on PKSF loan and donors’ fund and have increased their fund collection
through savings collection and cumulative surplus. On the other hand, loans from commercial

banks increased from 2014 to 2016 and then MFIs manages to reduce this proportion.

Table: 4.5
Sources of Fund

Sources 2014 2015 2016 2017 2018 2019 2020

BDT (in | % | BDT % | BDT(in | % | BDT % | BDT(in| % | BDT(in | % BDT %

million) (in million) (in million) million) (in

million) million) million)

Members’ 106999 3421 | 1354104 | 3394 | 170670 3234 | 216723 | 3493 | 26296381 | 3544 | 306325.71 | 3463 | 372169 | 37.20
Savings
Loan from 34523.5 1104 | 3776968 | 9.47 40762 7.72 43922 7.08 | 47830.82 | 6.45 | 52835.75 | 5.97 57916 5.79
PKSF
Loan from 51495.9 1647 | 68574.2 | 1719 | 132664 2414 | 133381 | 2150 | 15219059 | 2051 | 193507.27 | 21.87 | 200295 | 20.02
Banks
Donors’ 6855.04 2.19 | 521845 | 1.31 4974 0.94 5381 0.87 7457.25 1.01 5465.48 0.62 5722 0.57
Fund
Cumulative | 10094395 | 3228 | 1377063 | 3452 | 168295.5 | 31.89 | 210673 | 33.95 | 25832604 | 34.82 | 31082398 | 35.13 | 346190 [ 34.60
Surplus
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Other 11914.57 | 3.81 | 1424207 | 3.57 10318 1.96 10417 1.68 | 13137.16 | 1.77 | 15714.28 | 1.78 18256 1.82
Funds
Total 31273196 | 100 | 3989211 | 100 | 52768353 | 100 | 620497 100 | 74190568 | 100 [ 88467247 | 100 | 1000547 | 100
Source: MRA, 2020
%

= Savings ®m Loan from PKSF

Figure: 4.1 Structure of Sources of Fundasof 2018

Source: MRA, 2020

4

Loan from Banks = Donors' Fund = Cumulative Surplus = Other Funds

0.57

4.4 Importance of MFIs in Bangladesh Economy

From the very beginning microfinance has been proved as one of the tools of economic

development by extending credit to poor people (Kumar et al, 2012). At the recent time,

Microcredit has become an important tool to reduce poverty and accelerate economic development

(Islam, 2015). In Bangladesh Microfinance has a direct as well as an indirect impact on economy

as this sector covers more than half of rural population and also increasing number of people from

urban areas (Raihan et al, 2017). Islam, 2015 mentioned Bangladesh’s microcredit sector having

remarkable speed of development. According to Khandker and Samad, 2014 the poverty level of

Bangladesh has been substantially reduced in last three decades.
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4.4.1 Impact on Income and Assets of MFI members:

Mosley and Hulme, 1998 by conducting a study on 13 MFIs in 7 developing countries including
Bangladesh found that the income level and asset acquisition of MFI borrowers increased after
they get involved with MFIs in their area. A. Islam et al., 2015 has found that in Bangladesh the
poor people specially the wage earners started to have their own business after getting loans from
microfinance institutions. Raihan et al., 2017 found improved productivity in microenterprises.
Thus, MFI members in Bangladesh enjoy better income level and their living standard and life
style improves due to the financial service of MFIs (Khan & Rahaman, 2007; Khandker and
Samad, 2014 and Rizkiah, 2019). Raihan et al., 2017 also found improvement in asset

accumulation of MFI members in Bangladesh.

4.4.2 Increase in Consumption and Poverty Reduction:

Pitt and Khandker (1998), Khandker (2005) and Imai and Azam (2012) and A. Islam (2015) found
that in Bangladesh people taking microcredit are able to increase their consumption pattern and
thereby the poverty is reduced. Khandker (2005) made a comparison over the period 1991/92 to
1998/99 and found that moderate poverty level decreased by 40% due to Microfinance activities.
He also identified 2.2% reduction in extreme poverty level per year and 1.6% in moderate poverty
level per year. Ahmed et al. (2000) revealed that mobility is low for BRAC members compared to
others. Khandker and Samad (2014) found that the MFI participants’ poverty rate decreases at a
greater pace compared to the non-participants.

4.4.3 Reliance on Informal Market:

Islam et al. (2015) have found that in Bangladesh in general poor people who take loans from
microfinance institutions have less propensity to borrow from informal market though the amount
of loan from informal market has not decreased. Raihan et al. (2017) finds higher intensity of

financial inclusion of poor people due to microfinance activity.
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4.4.4 Improvement in Health, Education & Disaster Management:

As through microcredit, borrowers become able to increase their income, they can spend more for
their health purpose. Islam and Maitra (2012) found that microcredit act as a protecting shield
against health shocks. Along with the better capacity to spend in health sector, MFI members are
able to send their children to school. Thus the rate of school going children increases among the
MFI members (Chowdhury and Bhuiya, 2004). Besides Brown & Nagarajan (2000) mentioned
about pre-disaster management in Bangladesh by MFIs along with central bank to distribute loans

to construct flood resilient concrete and tin houses.

4.4.5 Women Empowerment:

Pitt and Khandker (1998) found that microcredit accelerates women labor supply. Zaman (1999)
showed that BRAC’s women borrowers achieve higher income and decision making power. A
study conducted by World Bank and Bangladesh Institution of Development Studies found that
microcredit facilities have a greater positive impact on women participants compared to men
participants (Kandker and Samad, 2014). The study also found that microcredit increases women
empowerment. Kumar and Hossain (2015) found that women MFI participants in Bangladesh can
take part in different economic activities which help them to improve their family income. This
ultimately give the women the capability to take part in family decision and also access to assets
and rights.

4.5 Challenges in Microfinance Sector in Bangladesh

As it is observed in Table: 4.2, the number of newly licensed MFI with MRA increases
substantially over time. It is not only the licensed MFI number is increasing, rather the overall MFI
number is also increasing which increases the competition among the MFIs (Kumar et al., 2012).
In this competitive environment, to survive, MFIs have to trade-off between sustainability and
financial performance. Rizkiah (2019) found that the depth of outreach has a significant negative

impact on financial performance of MFIs in Bangladesh. That is, as MFIs increase outreach their
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ROA and operating margin goes down. Besides Parvin et al. (2020) mention that as the MFIs
maintain group-based lending system where the field workers have to visit groups and give them
different trade based training and financial advices, cost per loan for MFIs are quite high. Also for
small MFIs funding source becomes an acute trouble as usually, the small MFIs have less access
to funding sources. They have to arrange fund at a higher cost, sometimes by arranging a costly
bank loan. To keep up with these situations, many MFIs in Bangladesh have focused on the
comparatively well-off families for providing loan. As a result, the poorer in the economy

becoming deprived of the micro finance services.

On the other hand, due to extended service of MFIs, borrowers get the option to choose from which
MFI to borrow. Some borrowers take advantage of this option and borrow from multiple MFIs at
a time which creates the problem of overlapping loans (Kumar et al., 2012). Even sometimes
borrowers take a new loan to pay off the previously taken loan. This tendency among the borrowers
always keeps them indebted with multiple loans and creates hindrance to come out of poverty.
Apart from this issue, Natural Disaster becomes a great problem in the rural areas. Almost every
year, rural areas specially in the northern, north-east and southern part of the country get affected
by flood. Cyclone is a big problem in the southern districts. Due to these various natural calamities,
the poor people get affected in their income flow which also creates problem for them to pay off
loans taken from MFIs. As an addition to this the attack of current pandemic (Covid 19) lead a
rather difficult situation for the poor. Many people had to discontinue their business; some lost
their job. The daily earners income sources were eloped. Thus, overall it had a terrible effect on

the financial condition of poor either in urban or rural areas.

4.6 Conclusion

In spite of various challenges, MFIs in Bangladesh have overcome a long way with ups and down,
with pits and falls. Success stories attract the new comers to start their journey. However, time has
arrived when shortfalls and failure stories of MFIs also need to be taken under consideration. This

study puts light on this issue as it scrutinizes the cost effectiveness of MFIs in Bangladesh and also
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relates the inefficiency with some MFIs related factors. So, from the study, the MFIs would get an
indication that to what extent it can reduce its cost to be financially viable. MFIs would also get to
learn that by controlling which areas, they will be able to reduce that cost. To fulfil this objective,

in the next section, 1 am going to discuss the methodology used to conduct this research.
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Chapter: 5
Methodology



5.1 Introduction:

Efficiency means how well an organization is able to manage its resources (inputs) to generate
output. Two approaches are mainly applied in measuring efficiency of financial institutions, they
are- financial indicators analysis and economic efficiency analysis (Lee and Chih, 2013). The
former approach is applied mainly through ratio analysis which benefits comparison of institutions
irrespective of size and industry (Piot-Lepetit and Nzongang, 2014). The economic efficiency
analysis includes efficient frontier approach which is more recent and has drawn attention of many

researchers at the current time. The two approaches are discussed below:

5.2 Financial Indicator Analysis (Ratio Analysis):

Financial indicator analysis which is mainly done through ratio analysis sets a proportional
relationship between two factors. The proportional relationship overcomes the effect of size
differences and makes it possible to assess about the financial strengths and weaknesses of a
company. This process is simple and widely used one in literature. However, this approach has
some demerits, as it depends on benchmark ratios which can be random and may misguide an
analyst (Yeh, 1996). Financial ratios disregard management value and do not capture operational
performance in the long term (Sherman & Gold, 1985; Lee and Chih, 2013). Financial ratios do
not consider the current market value of the organization (Kohers et al, 2000) and do not study
the price of input and the output mix (Berger and Humphrey, 1992). Besides, as per Wijesiri et al.
(2015), the measurement of efficiency using ratios is distorted unless they have been properly
adjusted. Wijesiri et al. (2015) further mentions that adjustments to the ratios are not always easy
to make and the required data are not available. Moreover, Athanassoloulos and Ballantine (1995)
states when the effect of economies of scale is considered, the ratios in isolation provide less
indication to estimate overall performance measures of firms. Because of these problems, Berger
and Humphrey (1997) and Wijesiri et al. (2015) identified efficient frontier approaches as superior
in comparison to the on-going financial ratio analysis in respect of measuring nstitutions’

performance as efficient frontier approaches include overall numerical objective and a ranking.
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5.3 Efficient Frontier Approach:

The concept of efficient frontier was initiated with the celebrated work of Farrel (1957) (Masood
and Ahmad, 2010). At recent time, researchers have concentrated on this approach. Though this
approach suffers from the similar problems as of financial ratios as it relis on accounting data and
does not consider market value of firms (Halkos & Salamouris, 2004), the frontier approach can
handle multiple-inputs and multiple-outputs cases as well as with factors beyond the control of
managerial issues of financial institutions (Piot-Lepetit and Nzongang, 2014). Following the

frontier approach, different types of efficiency can be measured which are discussed below.

5.4 Types of Efficient Frontier:

Efficient frontier analysis mainly deals with the input-output combination of production system. It
observes and compares the input-output mix of different organizations. This model can be applied
in the cases where the observed output of a unit deviates from its potential output in one direction
(Kumbhakar et al., 2015). Depending on the way we are trying to look at the deviation, different
sorts of efficiency measurement (Production, cost or profit efficiency) is possible (Riaz and Gopal,
2015). In each case there is a maximum or minimum or potential level which forms the frontier
and the actual scenario is compared with the frontier to find the inefficiency (Kumbhakar et al.,
2015). In literature 1 found studies on production efficiency, cost efficiency and profit efficiency.

The different efficient frontier is discussed below:

5.4.1 Production Efficiency (Technical Efficiency):

The transformation process in which inputs are converted into output is known as the production
function (Kumbhakar et al., 2015). Given a production technology, if we plot the maximum level
of output for different input levels, the line formed will represent the production function.
Production efficiency is the ratio of actual output to potential output which is the maximum

possible output given the inputs and technology (Kumbhakar et al, 2015). With the maximum
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possible output level, the frontier is formed and if any observed output falls below the potential
one, it is because of the technical inefficiency. Technical efficiency can be defined as to find the
minimum input level to obtain a given level of output (Yin et al, 2013) or to find the maximum

output level given a level of input (Masood and Ahmad, 2010).

5.4.2 Profit Efficiency:
Profit efficiency is the ratio of the firm’s actual profits to optimal profits where optimal profit is

the amount a firm could have earned at full efficient. Profit efficiency measures given an amount
of inputs and outputs level and their prices, how close a firm comes to generating the maximum
profit amount (Ariff and Can, 2008; Sun et al, 2013). Profit efficiency synchronizes with the
economic goal of profit maximization, in which managers need to raise a marginal amount of
revenue and reduce a marginal amount of costs (Berger and Mester, 1997, p. 900). Profit efficiency
is measured by comparing actual profit with the maximum achievable profit (Kumbhakar et al.,
2015). This approach is followed in studies like, Lozano (1997), Gaganis and Pasiouras (2013),
Sun et al. (2013) with parametric model while Berger and Mester (1997), Vander-Vennet (2002),
Sathye (2002), Isik and Hassan (2002), Maudos et al. (2002), Maudos & Pastor (2003), Bos and
Schmiedel (2003), Sturm and Williams (2004), Liu and Tone (2006), Paul and Kourouche (2008)
Ariff and Can (2008), Das and Ghosh (2009), Cummins et al. (2010), Lee and Chih (2013),
Moradi-Motlagh and Babacan (2015).

5.4.3 Cost Efficiency:
Cost efficiency observes the capacity of a firm to produce a given level of output with the input

mix which leads to minimum cost. If we plot the minimum cost required by firms to produce a
given level of output with the input mix, the curve derived will be the cost frontier. Individual
unit’s efficiency scores are computed by observing the extent to which the actual costs deviate
from the cost frontier estimated by the potential minimum cost given an output level and inputs
used from the sample data (Carvallo and Kasman, 2005; Kumbhakar et al., 2015). Therefore, all
firms are either on or above the frontier. Firms which exist on the frontier can produce a given
level of output with the lowest cost and are regarded as cost efficient whereas firms that stays

above the frontier have a higher cost to produce the same quantity of output and faces cost
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inefficiency (Quayes and Khalily, 2014). The cost efficiency measurement has been applied in a
number of studies. Some studies followed parametric approach whereas some studies adopted non-
parametric one. Studies like Karafolas and Mantakas (1996), Carvallo and Kasman, (2005),
Lensink et al. (2008), Fungacova et al. (2013), Kasman and Carvallo (2014) measured cost
efficiency for banks while Hermes et al. (2011); Oteng-Abayie (2011); Quayes and Khalily (2014)
measured cost efficiency using parametric model for Microfinance Institutions. On the other hand,
Resti (1997), Worthington (2000), Isik and Hassan (2002), Maudos et al. (2002), Vander-Vennet
(2002), Maudos & Pastor (2003), Bos and Schmiedel (2003), Tortosa-Ausina (2004), Chen et al.
(2005), Havrylchyk (2006), Das et. al (2007), Ariff and Can (2008), Das and Ghosh (2009) used

non-parametric approach to measure cost efficiency.

5.4.4 Choice of Efficient Frontier in this Study:

My focus in this study is microfinance institutions in Bangladesh who has the main objective to
eradicate poverty from the country. These MFIs are service oriented organizations who offer
variety of financial services for the poor and deprived people in the society like deposits collection
from the members, substitution of collateral, group lending, collateral-free loans disbursement,
progressive loan structures, and varied repayment schedules, and insurance services, to poor and
low-income households and their microenterprises to engage in productive activities (Gutiérrez-
Nieto et al., 2007 & 2009; Bassem, 2008; Haq et al., 2010; Khawul, 2010; Servin et al., 2012;
Rooyen et al, 2012; Piot-Lepetit and Nzongang, 2014; Lonborg and Rasmussen, 2014; Quayes
and Khalily, 2013; Taiwo and Ojo, 2016). Because of this pattern of operation, | have not consider
the production efficiency frontier which is more applicable for manufacturing industries. Also, as
the MFIs act as non-profit organization aiming the welfare of the members and society, | have not

focused on the profit efficiency frontier.

On the other hand, from the record (MRA, 2020), it is been found that the number of MFIs are
increasing substantially over time by making the industry more competitive. To survive, in this
competitive situation, MFIs need to be cost effective. Also, in literature the issue of sustainability
of MFIs has receive much attention by researchers at the recent time. And to sustain in the long

run, there is no other way for the MFIs but to be cost effective. In my study, 1, therefore, focused
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on the cost efficiency measurement of MFIs in Bangladesh. The rest of the chapter discusses on

the cost efficiency measurement and the methods used in this research.

5.5 Measuring Cost Efficiency:

For a given firm, cost efficiency is defined as the ratio of the costs of a such a firm which is fully
efficient (a firm that operates on the cost efficient frontier) to the actual cost of a given firm which
produces the same output quantities given the input prices. A firm can achieve cost efficiency by
reducing costs proportionally by implementing the best practice technology (becoming technically
efficient) and selecting the optimal mix of inputs (becoming allocatively efficient (AE)) (Banker
and Maindiratta, 1988; Isik and Hassan, 2002; Ariff and Can, 2008; Lensink et al., 2008; Widiarto
and Emrouznejad, 2015). Thus, cost efficiency can be decomposed as into technical efficiency and

allocative efficiency (Isik and Hasan, 2002; Widiarto and Emrouznejad, 2015). In other words,
Cost efficiency = Technical Efficiency X Allocative Efficiency 1)

The technical efficiency further can be decomposed into pure technical efficiency and scale

efficiency. Thus, the cost efficiency function can be rewritten as below:

Cost Efficiency = (Pure Technical Efficiency X Scale Efficiency) X Allocative Efficiency

The details of these different measurement of efficiency is given in below discussion.

5.5.1 Technical efficiency:

The transformation process through which inputs are converted into output is known as the
production function (Kumbhakar et al., 2015). Technical efficiency indicates the capacity to yield
the maximum outputs using a given level of inputs, or to use the minimum level of inputs to
produce a given level of outputs (Widiarto and Emrouznejad, 2015; Hou et al., 2014; Havrylchyk,
2006; Isik and Hassan, 2002; Worthinton, 2000). Given a production technology, if we plot the
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maximum level of output for different input levels, the line formed will represent the production
function. Production efficiency is the ratio of actual output to potential output which is the
maximum possible output given the inputs and technology (Kumbhakar et al, 2015). With the
maximum possible output level, the frontier is formed and if any observed output falls below the
potential one, it is because of the technical inefficiency. Technical efficiency can be defined as to
find the minimum input level to obtain a given level of output (Yin et al, 2013) or to find the

maximum output level given a level of input (Masood and Ahmad, 2010).

Under Stochastic Frontier Approach, technical efficiency has been measured in studies like, Yin
et al. (2013); Tsionas et al (2015) for banks and Masood and Ahmad (2010); Servin et al. (2012);
Riaz and Goapl (2015), Mor and Kumari (2015) for Microfinance Institutions. Following non-
parametric model, technical efficiency has been measured in studies like Wei and Wang (2000),
Zhao (2000), Worthington (2000), Sathye (2001), Sathye (2002), Isik and Hassan (2002), Canhoto
and Dermine (2003), Tsionas et al. (2003), Drake and Hall (2003), Sturm and Williams (2004),
Tortosa-Ausina (2004), Neal (2004), X. Chen et al. (2005), Havrylchyk (2006), Das and Ghosh
(2006), Pasiouras (2008); Paul and Kourouche (2008), Cummins et al. (2010), Garza-Garci'a
(2012), Repkova, 2014; Tsionas et al. (2015), Moradi-Motlagh and Babacan (2015), Wijesiri et al.,
(2015). The technical efficiency is decomposed in two components: pure technical efficiency (PTE)
and scale efficiency (SE) (Repkova, 2014).

Scale efficiency: As per Drake and Hall (2003) scale efficiency is created when a firm is at an
input—output mix-up which is different from the equivalent constant returns to scale situation. So,
it is the distance between the VRS frontier and the CRS frontier (Cummins et al., 2010). The scale
efficiency of a firm is calculated by dividing its efficiency score under Constant Returns to Scale
(CRS) by its efficiency score under Variable Returns to Scale (VRS) (Banker et al., 1984). Thus
if the result of CRS/ VRS scores is 1, then the firm is considered as scale efficient, otherwise, it is
scale inefficient (Moradi-Motlagh and Babacan, 2015). Scale efficiency has been measured in
studies, like Isik and Hassan (2002), Drake and Hall (2003), Sturm and Williams (2004), X. Chen
et al. (2005), Havrylchyk (2006), Pasiouras (2008); Cummins et al., (2010), Garza-Garcr'a (2012),
Repkova, 2014; Moradi-Motlagh and Babacan (2015).

83



Pure Technical Efficiency: Pure technical efficiency is arisen when a firm fails to produce
maximum output by using its adopted input levels, and thus, it indicates the unproductive use of
resources (Isik and Hassan, 2002; Drake and Hall, 2003). This sort of efficiency has been measured
in studies like Isik and Hassan (2002), Drake and Hall (2003), Havrylchyk (2006), Garza-Garci'a
(2012), Repkova, 2014; Moradi-Motlagh and Babacan (2015).

5.5.2 Allocative Efficiency:

Allocative efficiency indicates the ability of a firm to achieve proportional reduction in costs by
selecting the optimal mix of inputs to produce a given level of outputs considering the given input
prices (Isik and Hassan, 2002; Qayyum and Ahmad, 2006; Widiarto and Emrouznejad, 2015).
Allocative efficiency has been measured in studies like Havrylchyk (2006), Zhao (2000),
Worthinton (2000), Sathye (2001), Isik and Hassan (2002), Tsionas et al. (2003), Tortosa-Ausina
(2004), Neal (2004), X. Chen et al. (2005), Havrylchyk (2006), Tsionas et al. (2015).

X

Xi
Figure: 3.1 Technical, Allocative and Cost Efficiency
In the above graph, the solid line is an isoquant showing all possible combinations of input
variables with which a given level of output can be produced. Point P exists outside the production
possibility curve indicating that the particular MFI needs to use greater amount of both inputs (x1

and x2) to produce the same level of a single output. The point ‘P’, exists out of the production
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possibility curve, represents a firm that requires both the inputs in greater volume to produce the
same level of output. Following Farrell, the performance of firm P can be mentioned as the distance
between proportion between origin (0) to Q and origin (0) to P. Q represents a point at which the
connecting line of 0 and P intersects the efficient frontier. Thus, the efficiency of firm P can be
presented as below:

a(0,Q)

0P <1

0<

This form of efficiency is known as technical efficiency. To incorporate the price-cost
consideration in the scenario, the dotted line has been drawn passing through P. This dotted line
through P consists the equation as c¢,x, + c,x, = k,,where ¢, and c, represent the price of input
variables x, and x, and k, is the total cost. But this total cost can be minimized by changing the
combination of both the inputs. To derive the minimum cost combination, 1 did parallelly shift the
cost curve until it touches the efficient frontier which occurs at point C. If | shift the line further,
the output level decreases. That means, at point C, the firm can produce the same level of output
as point P but with the minimum cost. The input combination that makes the cost minimum can
be mentioned as x; and x;. Thus, the cost function can be expressed as c,x;+ c,x; = k,. The
k, is the minimum cost. The difference between k, and k, indicates the amount of cost that can

be reduced by reaching to optimal input combination.

Now if we look at the dotted line touching the efficient frontier at point C, we can find that the
same line intersects the line from origin (0) to P at point R. The ratio between the distance of (0,
R) and the distance of (0, Q) is the allocative efficiency. This allocative efficiency shows to what
extent the technical efficient point Q fails to achieve the minimum cost by reallocating the input
mixes and thus shifting from Q to C along the efficient frontier. Now by considering both the
technical efficiency and allocative efficiency, cost efficiency can be measured by considering the
distance between 0 and R as a proportion of the distance between 0 and P. The whole concept is

presented as below:

Cost Efficiency = Technical Efficiency X Allocative Efficiency
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d(, R d(0,Q) d(OR)
d (0, P)  d(0,P) " d(0,Q)

where the cost efficiency is

d(OR) _ cx*
d(o,P) o cXg

5.6 Approaches of Efficiency Measurement:

The inputs and output selection of a financial institution to be used to measure efficiency depends
on the approach. There are two different approaches to measure efficiency of a financial institution;

l.e. production approach and intermediary approach. They are discussed below:

5.6.1 Intermediation Approach:
The intermediation approach treats financial institutions as an intermediary that collect deposits

from economic units having surplus fund and transform these inputs into outputs of loans and other
financial services to economic units in deficit to earn profit by using labor and capital (Sealey and
Lindley, 1977; Gutiérrez-Nieto et al., 2007; Bassem, 2008; Pasiouras, 2008; Liu, 2008; Kao and
Liu, 2014; Hou et al., 2014; Repkova, 2014; Piot-Lepetit and Nzongang, 2014; Fujii et al., 2014;
Widiarto and Emrouznejad, 2015). With the intermediation approach, deposit, labor and capital
are considered as inputs while loans and investments of financial institutions are taken as output
(Sealey and Lindley, 1977; Gutiérrez-Nieto et al., 2007; Yin et al., 2013; Tzeremes, 2015). Studies
that followed the intermediation approach in measuring efficiency of banks under SFA are Tsionas
et al (2015): Bayesian dynamic frontier model, Zhang et al. (2012), Fungacova et al. (2013), Yin
et al. (2013), Gaganis and Pasiouras (2013), Goddard et al. (2014), Lensink et al. (2008), Jaffry et
al. (2008), Apergis and Rezitis (2004). Under non-parametric model, his approach has been applied
by Grabowski et al. (1990), Zaim (1995), McKillop et al. (1996); Noulas (1997), Resti (1997),
Berger and Mester (1997), Gilbert and Wilson (1998), Kraft and Tirtiroglu (1998), Altunbas et al.
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(2001), Rezvanian and Mehdian (2002), Lin (2002), Isik and Hassan (2002), Tortosa-Ausina
(2002), Canhoto and Dermine (2003), Drake and Hall (2003); Chen et al. (2005); Bonin et al.
(2005), Havrylchyk (2006), Das and Ghosh (2006), Gregoire & Tuya (2006), Das et. al (2007),
Paxton (2007), Pasiouras (2008), Mohamad et al. (2008), Das and Ghosh (2009), Ray & Das
(2010), Liu (2010), Haq et al. (2010); Garza-Garcr'a (2012), Piot-Lepetit and Nzongang (2014),
Chortareas et al. (2012), Chortareas et al (2013), Lee and Chih (2013); Wang et al. (2014); Kao
and Liu (2014); Fujii etal. (2014), Repkova, (2014).

5.6.2 Production Approach:
The production approach considers a financial institution as a firm that produces deposits, loans

and provides other services to customers by using capital and labor as inputs (Tortosa-Ausina,
2002; Gutierrez-Nieto et al., 2007; Pasiouras, 2008; Bassem, 2008; Liu, 2010; Servin et al. 2012;
Piot-Lepetit and Nzongang, 2014; Fuji et al., 2014; Kao and Liu, 2014; Widiarto and Emrouznejad,
2015). Under this approach deposits are taken as outputs because it is considered that banks serve
their customers with deposit accounts (Piot-Lepetit and Nzongang, 2014). So, under this approach
the number of deposits and loan transactions are treated as the best measure of output. Benston
and Smith, 1976; Berger and Humphrey, 1991; Park & Weber, 2006; Wang et al. (2014) applied
this approach in their studies of measuring bank efficiency whereas Hassan & Tufte, 2001;
Nghiem, Coelli, & Rao, 2006; Bassem, 2008; Haq et al., 2010; Piot-Lepetit and Nzongang, 2014
and Widiarto and Emrouznejad, 2015 used this method to measure efficiency of microfinance
institutions. However, one limitation of this approach is that the data on individual transaction are

not easily available for which it becomes difficult to implement this approach (Yin etal., 2013).

5.6.3 Approach Used in the Study:

MFIs are financial institutions act as intermediary in the society. They collect deposits from
members and provide loan to the poor in the society. According to MRA reports, more than 35%
fund of MFIs’ come from deposits collected from their members. After collecting the deposits,
MFIs provide loans to the poor for various purposes, specially to develop their own business,
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acquiring domestic animals, do farming or create other earning sources. Because of this
intermediary role, played by MFlIs, in this study, | applied the intermediation approach to measure

the cost efficiency of MFIs.

5.7 Input-Output Orientation

All the economic frontier models focus the input output relationship. The financial institutions use
inputs to deliver outputs. Based on the assumption on input-output, the efficiency study can be of
two types: Input Oriented Model and Output Oriented Model. The input-oriented model measures
inefficiency if a firm can produce a given level of output by using fewer quantity of resources
(inputs). The output-oriented model, on the other hand, measures inefficiency if a firm can produce
more output with the given level of inputs (Kumbhakar, 2015). In this research, | used the input-
oriented model. This is because in most of the cases, MFIs cannot increase their output levels due
to geographical, demographical or regulatory restriction and thereby the only possible option of
increasing efficiencies is to lower the inputs. Moreover, in cost minimization model, the input-
oriented approach focusing on input overuse is intuitive and appropriate (Kumbhakar, 2015). An
inefficient MFI incurs additional cost due to the excessive use of inputs and thereby the cost can

be reduced by avoiding the excess usage of inputs.

5.8 Statistical Models Used in Efficiency Measurement

The economic efficiency analysis can be done following both parametric and non-parametric
approach (Resti, 1997; Tortosa-Ausina, 2002; Drake & Hall, 2003; Havrylchyk, 2006; Das et al.,
2007; Gutierrez-Nieto et al., 2007; Ariff and Can, 2008; Masood and Ahmad, 2010; Holod and
Lewis, 2011; Oteng-Abayie, 2011; Yin et al., 2013; Svitalkova, 2014; Goddard et al., 2014;
Wijesiri et al., 2015; F. Fall et al., 2018). In a study made by Berger and Humphrey (1997) on 130
frontier efficiency studies of financial institutions in 21 countries, the researchers found that 69

studies applied non-parametric approach while 60 were done using parametric approaches (some
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papers used more than one approach). Under parametric approach the available methods are
stochastic frontier approach (SFA), thick frontier approach (TFA) and distribution-free approach
(DFA) while under non-parametric approach the methods are data envelopment analysis (DEA)
and free disposal hull (FDH) (Bassem, 2008; Pasiouras, 2008; Masood and Ahmad, 2010; Lee and
Chih, 2013; Yin et al, 2013; Jarraya and Bouri, 2014; Riaz and Gopal, 2015). Among these
different available methods, the two most commonly adopted methods are SFA for parametric and
DEA for nonparametric (Drake and Hall, 2003; Oteng-Abayie, 2011; Lee and Chih, 2013). As per
Resti (1997) and Tortosa-Ausina (2002) both parametric and non-parametric approaches provide

same sort of efficiency result if they are applied on the same sample

5.8.1 Parametric Test: Stochastic Frontier Approach (SFA)
In parametric models, a parametric technique is used to estimate the characteristics of a best-

practice unit from the efficient frontier. The method of estimating frontier function, f(x), depends
on the assumption of the error component (Kumbhakar et al., 2015). There are two approaches
applied in this aspect. One approach, named as Distribution Free (DF) Approach, developed by
Schmidt and Sickles (1984), depicts no particular distributional assumption on the error component
(Berger, 1993). The other approach known as parametric approach makes a specific distributional

assumption on the error component applying the maximum likelihood.

The major problem with the Distribution Free approach is that the statistical error of the frontier
function is not possible to be separated from the inefficiency effect of the model and thereby it
cannot allow for both error term and inefficiency effect in the model (Kumbhakar et al., 2015). On
the other hand, the SFA method, introduced by Aigner et al. (1977), Battese and Corra (1977) and
Meeusen and Broeck (1977) (Yin et al, 2013), incorporates two random variables ui and vi by
imposing parametric distributions on them. The variable ui represents the inefficiency term and vi
indicates error term. The error term, vi, representing shocks outside the control of a firm is assumed
to have a zero mean normal distribution and independent from ui. The main issue of this model is
to make a choice regarding distributional assumption of the inefficiency term, ui. The distribution

of ui must be in the nonnegative domain and if the two distributions of uj and vi are joined together,
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it would ideally have a closed form. After making the distributional assumptions, the log-
likelihood function of the model is formed and finally numerical maximization procedures are

used to obtain the ML estimates of the model parameters (Kumbhakar et al., 2015).

5.8.1.1 Importance of Parametric Model

Firstly, the parametric model incorporates two random variables ui and vi by imposing parametric
distributions on them. The variable ui represents the inefficiency term and v indicates error term.
the stochastic frontier comprises a specific functional assumption about inefficiency and error
term. The measurement of inefficiencies cannot be negative, therefore it is assumed that the
inefficiency term follows an asymmetrical distribution, while random errors follow a symmetrical
distribution. Therefore, each functional form of inefficiency term is different as they separate
inefficiency from the random error (Riaz and Gopal, 2015). Secondly, under parametric model
hypotheses testing is possible (Masood and Ahmad, 2010). Thirdly, SFA identify a function in
which along with inputs and outputs, other variables can also be incorporated that can describe the
construction of the function (Riaz and Gopal, 2015). And finally, this technique can be applied on

unbalanced panel data (Servin et al., 2012)

5.8.1.2 Disadvantages of Parametric Model
One of the main disadvantages of parametric model is the estimation of functional form. Tariq et
al., 2008 and Masood and Ahmad, 2010 state that the efficiency measurement is highly dependent

on the reality of functional form.

5.8.2 Non-Parametric Model: Data Envelopment Analysis (DEA):
It is complicated to measure efficiency of large firms as it needs to involve a complex multi-

input/output structure (Moradi-Motlagh and Babacan, 2015). The concept of best-practice frontier,
first was formulated by Farrell (1957) and later was presented by Charnes et al. (1978) as an
algorithm for measuring efficiency, which is now known as data envelopment analysis (DEA)
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(Canhoto and Dermine, 2003; Kao and Hwang, 2008; Bassem, 2008; Das and Ghosh, 2009; Haq
et al., 2010; Holod and Lewis, 2011; Huang and Eling, 2013; Repkova, 2014). Data envelopment
analysis (DEA) model, by design, account for multi-input/output structure efficiently and
effectively (Emrouznejad et al., 2008; Das and Ghosh, 2009; Haq et al., 2010; Holod and Lewis,
2011; Harris et al,, 2013; Repkové, 2014; Piot-Lepetit and Nzongang, 2014). The non-parametric,
DEA approach, provides a piecewise linear frontier by enveloping the observed data points (Das
and Ghosh, 2009; Haqg et al. 2010; Lee and Chih, 2013). DEA estimates an efficient frontier
including the set of the most efficient institutions, which allows a direct comparison to the best
performers. All the firms on the frontier are peers and surpasses the performance MFIs that are not
on the efficient frontier (Piot-Lepetit and Nzongang, 2014; Holod and Lewis, 211). DEA frontier
thus represents the set of efficient observations for which no other production unit or linear
combination of units employs as little or less of every input without changing the output quantities
generated or produces as much or more of every output without altering the input quantities used
(Isik and Hassan, 2002; Holod and Lewis, 2011; Piot-Lepetit and Nzongang, 2014). Hence, this
technique has come to be termed DEA (Drake and Hall, 2003). It is based on the linear
programming and has the purpose of identifying empirical functions of productions (Bassem,
2008). The method has been proven to be a powerful benchmarking technique to measure the
relative efficiency of business organizations in different industries, sectors, portfolios, and even
economic efficiency of countries (Kirigia et al., 2002; Emrouznejad, 2003; Boubakri et al., 2005;
Christopoulos, 2007; Emrouznejad and Anouze, 2009, 2010; Khodabakhshi, 2009; Moffat and
Valadkhani, 2011; Lo, 2013; Peng et al., 2013; Miningou and Vierstraete, 2013; Thilakaweera,
2014; Moradi-Motlagh and Babacan, 2015). The structure of DEA model ensures that an
inefficient MFI and its efficient peers would produce a similar bundle of products using similar
resources under the same environmental conditions. As a result, the efficient firms can be easily
compared with the inefficient one which helps them to improve the performance of MFIs (Berger
& Humphrey, 1997).

DEA approach measures efficiency by comparing each firm in an industry to the ‘‘best-practice’
frontier derived from the best firms in the industry (Huang and Eling, 2013; Cummins et al., 2010;

Pasiouras, 2008). Every firm is considered as a decision-making unit (DMU) who transforms
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inputs into outputs. Every DMU thus consumes ‘m’ amount of various inputs to produce °s’
amount of outputs. The DMU (j) consumes an amount X (ij) of mputs (i= 1, ... m) and produces
an amount Y (1j) of outputs (r = 1, ... s) (Bassem, 2008). The method uses linear programming
method to construct a piecewise linear surface over the observed data. DEA connects the point
representing the lowest cost to produce a given output level to form the efficiency frontier. It
assumes the production possibility curve to be convex and both inputs and outputs are freely
disposable. The method constructs the efficient frontier surface considering the given set of
decision-making units (DMUs) and assumes all DMUs onto this frontier. A firm standing on the
frontier is considered as fully efficient (efficiency of 1.0) and if the firm exists outside the frontier,
it is considered as inefficient (efficiency < 1) (Das and Ghosh, 2009; Cummins et al., 2010).

5.8.2.1 Advantages of DEA Method:

Frontier efficiency analysis is capable to measure a firm’s performance by considering different
variables in a single measure controlling the differences among firmswhich is not possible in
traditional ratio analysis (Huang and Eling, 2013; Cummins and Weiss, 2000). The DEA approach
contains some attractive statistical characteristics. First, Banker (1993) mentions DEA as
equivalent to the maximum likelihood estimation. Second, the DEA estimators are unbiased when
there is no underlying model or reference technology. If one believes in an underlying model, then
the problem of biasness in DEA estimates arises which is again deceases with sample size
(Kittelsen, 1998). Third, DEA estimators are consistent and converge faster than estimators from
other frontier methods (Grosskopf, 1996). Fourth, according to Banker and Natarajan (2008) DEA
performs better than parametric procedures in estimating productivity of individual decision
making unit. Fifth, as per Cooper et al (2007) DEA does not require the user to prescribe weights
to be attached to each input and output, as in the usual index number approaches. Sixth, for the
DEA method, researchers need not to assume the functional form relating inputs to outputs (Diallo,
2017; Barth et al., 2013; Lee and Chih, 2013; Haq et al., 2010; Das and Ghosh, 2009; Pasiouras,
2008; Bassem, 2008; Canhoto and Dermine, 2003). Seventh, no information of price is required
in DEA as is required for parametric approaches (Haq et al., 2010). Finally, DEA approach can be
applicable for small sample size (Pasiouras, 2008; Haq et al., 2010).
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5.8.2.2 Disadvantages of DEA Method:
One of the major problems with DEA model is that it is not able to segregate the statistical noise

or the measurement errors from random errors. Thus, the efficiency scores obtained from DEA
model may be contribution of uncontrollable factors (Canhoto and Dermine, 2003; Worthington,
2004; Pasiouras, 2008; Lee and Chih, 2013; Moradi-Motlagh and Babacan, 2015). In other words,
DEA features any deviation from the efficient frontier as being fully related to inefficiency.
Therefore, DEA may overstate the true levels of relative inefficiency in some cases (Drake and
Hall, 2003; Berger and Mester, 1997; Grosskopf, 1996). However, Banker and Natarajan (2008)
show that the two-stage approach of DEA (DEA followed by regressions) is statistically consistent
in a composed error framework, i.e., like SFA, DEA in such way can incorporate one and two-
sided random errors. Another problem of DEA is that it gives the efficiency score only considering
the given sample and the efficiency of the same firm may change if the sample is changed
(Repkova, 2014).

5.8.3 Comparative Analysis between Parametric Model and Non-Parametric
Model:

Superiority of Parametric Model:

(1) The non-parametric model cannot separate the statistical noise from random errors and
defines the owverall deviation of observed variable from the frontier as inefficiency. Thus,
the relative efficiency scores obtained from DEA may include the effects from the
uncontrollable factors (Moradi-Motlagh and Babacan, 2015; Lee and Chih, 2013;
Pasiouras, 2008; Worthington, 2004; Canhoto and Dermine, 2003). In other words, DEA
attributes any deviation from the efficient frontier fully as inefficiency and thus may
overstate the actual levels of inefficiency for some units (Drake and Hall, 2003; Berger and
Mester, 1997; Grosskopf, 1996). On the other hand, parametric model distinguishes the
deviation into two parts, one is due to inefficiency and the other part is due to statistical
noise (Gregoire and Tuya, 2006; Masood and Ahmad, 2010; Servin etal., 2012).
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(2) Under non-parametric model hypotheses testing cannot be done which is possible for the

parameters estimated by parametric methods (SFA) (Masood and Ahmad, 2010).

(3) The stochastic frontier comprises a specific functional assumption about inefficiency and
error term. Inefficiencies are assumed to follow an asymmetrical distribution, either half
normal or truncated normal, whereas random errors follow a symmetrical distribution
called standard normal. Therefore, each functional form of inefficiency term is different in

the way they separate inefficiency from the random error (Riaz and Gopal, 2015).

(4) In SFA other variables can be incorporated to describe the structure of the function apart
from input and output variables (Riaz and Gopal, 2015).

(5) This technique can be applied on unbalanced panel data (Servin et al., 2012)

Superiority of Non-Parametric Model:

Banker and Natarjan (2008) proves in their study that DEA performs better than the parametric
models in respect of estimating productivity of individual decision making unit. Cummins et al.

(2010) has mentioned several advantages of DEA model over SFA:

(1) The SFA approach requires to specify a functional form linking the independent variables with
one or several dependent variables (Bassem, 2008). Such assumptions can create specification
errors (Berger & Humphrey, 1997; Bassem, 2008; Das and Ghosh, 2009; Yin et al., 2013). But

DEA requires no such distributional assumptions for the technical, cost, or revenue function.

(2) DEA provides efficiency estimation based on individual-firm which makes it easier to

understand efficiency pattern by firm. This facilitates the study of scope economies.

(3) Through DEA it is convenient to decompose cost and revenue efficiency into further efficiency

components like pure technical, scale, and allocative efficiency.
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(4) Parametric techniques provide reliable estimates when the sample size is large enough (Isik &
Hassan, 2002). On the other hand, the DEA-based technique, gives better measurement on a small
sample size (Ariff and Can, 2008). However, Sturm and Williams (2004) has applied both

parametric and non-parametric model in their study.

5.8.4 Statistics Used in the Study:

In general, the microfinance institutions consider multiple inputs and produce multiple outputs and
attempt to alleviate poverty and achieve sustainability. To measure the cost efficiency of MFIs in
Bangladesh, in this study, | have used both parametric and non-parametric models. Under
parametric approach, Stochastic Frontier Approach (SFA) and under non-parametric approach,
Data Envelopment Analysis (DEA) have been has been applied. The study includes both
parametric and non-parametric model following the studies of Resti, 1997; Isik and Hassan, 2002;
Rezvanian and Mehdian, 2002; Sturm and Williams (2004); Liu and Tone, 2006 and Casu et al.,
2013.

5.9 Model Specification:

5.9.1 Cost Efficiency Under Parametric Model: SFA

The cost function of a firm can be expressed as

C*(W,y) = Z Wij xij el (1)

The above equation can be taken as the minimum cost function for the problem:

xj;”_i# w/xe™m  sit.y=f(xeT) ... @)

The cost function C* (.) indicates the minimum attainable cost to produce output y given the vector

of input prices w. Here the minimum cost is attainable by adjusting the inputs to produce y level
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of output. Thus, the actual cost will be greater than the minimum cost. Therefore, the actual cost

can be expressed as below:

Ch= XYywi x; = Chexp(n) 3)

or InC*=mnC*wW,y)+ 1 . 4)

Equation (4) above shows that log actual cost differs from log minimum cost by the amount of 1
which incurs because of overuse of inputs. The efficiency index for an MFI can be formed by
taking the ratio of minimum cost to actual cost as follows:

C*
exp (—n) = Ca ] (5)

By construction, the value of exp (-n) should be in between 0 to 1 where the higher values

indicating higher level of efficiency.

The parametric technique estimates individual MFI’s efficiency scores by measuring deviations of
costs from the cost frontier estimated from the sample data. The stochastic frontier approach (SFA)
assumes that total cost deviates from the optimal cost by a random disturbance or measurement
error, v, and an iefficiency term, u (Holod and Lewis, 2011; Fungacova et al, 2013; Lee and
Chih, 2013; Carvallo and Kasma, 2005). That means the stochastic frontier approach disentangles
inefficiency from random error by assuming a normal distribution for the random error and a one-

sided distribution for the inefficiency term.

In this study, panel data set has been used to measure efficiency of MFIs in Bangladesh. To conduct
the research, | have used the approach suggested by Battese and Coelli (1995) where the mean
inefficiency component is a function of a set of observable variables. Also, the model assumes that
time itself has an impact on cost efficiency of MFIs. That means over time the efficiency level of

firms change. Thus following the model, the cost function becomes as following:
In TCij = lnf( yij,wij,zij,t;B) + v+ uy;

where i=1,....... N and j=1,......... T (6)



where tc;; indicates total cost of MFI i over j period, y,;is the vector of output, w,; is the vector
of input prices, t is the time trend that measures intangible technical progress and z;; are the control
variables. B is the set of unknown parameters which need to be estimated. v;; represents classical
statistical error term that reflects the effect of errors of measurement of the variables, bad luck, etc.
It can have both positive and negative values, therefore has a two-sided normal or symmetric

distribution as N(0,0,;). The distribution of v;; is independent from that of u;;. u;; is the

ij ij
measurement of cost inefficiency which includes both technical inefficiency (using excessive
amounts of the inputs to produce a given level of outputs) and allocative inefficiency (failure to
maintain optimally mix of input relative to prices of inputs) (Carvallo and Kasman, 2005). The

.. cannot have a value less than O, that means it is a one-sided, non-

inefficiency measurement u;;

negative (u;; > 0) stochastic element. The best-practice firm will have the minimum value of u;;
over the sample. The SFA needs specific distributional assumptions for the inefficiency
measurement. The specification and econometric estimation of a statistical or parametric
function/frontier may create hurdles for researchers (Lee and Chih, 2013; Holod and Lewis, 2011,
Bassem, 2008; Drake and Hall, 2003). And the exactness of the efficiency estimates in the
parametric approach is depends on the appropriate choice of the functional forms (Drake and Hall,
2003; Sun et al, 2013). The alternative assumptions mentioned by Kumbhakar et al.,, 2015 about
inefficiency measurement are half-normal distribution, truncated normal distribution and
exponential distribution. As in this study, |1 am following the Battese and Coelli (1995) approach,
the model assumes truncated normal distribution of inefficiency term. Maximum Likelihood
method is used to measure the parameters of the cost frontier as well as the cost inefficiency

specification.

In line with most of the cost efficiency literature, 1 adopted a Translog functional form in modeling
the cost function, since it does not require too many restrictive assumptions about the nature of the
technology. Besides the cost function is homogeneous of degree 1in the input prices. So it has to

satisfy the following additional parameter restrictions:

B =1, 2By = OVEk, YiBiy =0 (7)
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An easier way to impose the price homogeneity condition is to use w;; for an arbitrary choice of |

and normalize Cf; and other input prices by it. After adjusting the homogeneity requirements, the

cost function would have the following format:

tcij) _ - Waijy | 1 2.1 W2,ij o Wa,ij y N
In <W1,ij = Bo+ ﬁy lnyl] + B, ln(W1,ij) + 2ﬂyy (In yu) + ZBZZ ln(WLi}') + ﬁZy ln(W1,ij) In Yij tzij; +
t+ vij + uij

The above equation is equivalent to the one obtained by dividing Cf]" and other input prices (w;; in

this case) by w;;. We can also express f2, P12, and P22 as functions of B1 and Bu considering the
price homogeneity conditions, and derive a similar model that has w,;; appearing as the
normalizing price. That is, price homogeneity can be built into the model by an arbitrary choice of

wy;; and wy,;; as the normalizing price.

To assess efficiency, following equation (8), one output and three inputs have been considered.

The details of the selected input-output is given in Table: 5.1

Table: 5.1
List of Input & Output Variables under SFA
Input/ Output Variable Name Studies Included the Variable
Output (y) Gross Loan Portfolio Berger and Humphrey (1992, 1997), Canhoto &

Dermine (2003), Drake & Hall (2003), Drake & Park
(2003), Carvallo and Kasman (2005),Weber (2006),
Lensink et al. (2008), Lee and Chih (2013), Fungacova
et al. (2013), Goddard et al. (2014), Tsionas et al. (2015),
Liu and Tone (2006), Zhang et al. (2012), Yin et al.
(2013)
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Input

Labor (no. of Employees)

Berger and Humphrey (1992, 1997), Canhoto &
Dermine (2003), Park & Weber (2006)

Fund (Deposit)

Berger and Humphrey (1992, 1997), Drake & Park
(2003), Drake & Hall (2003), Park & Weber (2006),
Drake et al. (2007), Lee and Chih (2013), Yin et al.
(2013), Tsionas et al. (2015)

Capital (Fixed Assets)

Berger and Humphrey (1992, 1997), Canhoto &
Dermine (2003), Park & Weber (2006), Lee and Chih
(2013), Drake & Park (2003), Drake & Hall (2003),
Zhang et al. (2012), Yin et al. (2013), Tsionas et al.
(2015)

Input Prices

Price of Labor

(wy)

(Personnel expense/ No. of

employees)

Carvallo and Kasman (2005), Lensink et al. (2008),
Fungacova et al. (2013), Goddard et al. (2014)

Price of Fund (wy)

(Finance expense/ Deposit)

Carvallo and Kasman (2005), Fungacova et al. (2013),
Goddard et al. (2014)

Price of Capital (wy)
(Operating expense/ Fixed
Assets)

Carvallo and Kasman (2005), Lensink et al. (2008),
Fungacova et al. (2013), Goddard et al. (2014),

As | have used Battese and Coelli (1995) Model, the model includes control variables and

determinant variables in the same cost function. As control variables, | have considered two

variables. First, loan loss reserve (LLR) as a proportion of gross loan outstanding to control for
differences in the risk-taking attitude of MFIs (Fries & Taci, 2005; Lensink, Meesters, & Naaborg,

2008). The second control variable taken is the equity to total assets ratio (EQUITY) as a measure

of the differences in risk taking by MFIs as is suggested by Berger and De Young (1997), Dietsch
and Lozano-Vivas (2000), Lozano-Vivas, Pastor, and Hasan (2001), Grigorian and Manole (2006)
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and Hermes et al. (2011). Altunbas et al. (2007), Fiordelisi et al. (2011) reported a positive

relationship between inefficiency and bank risk-taking.

In equation (8), any input price can be chosen as w,; to divide the total cost C* as well as the
other input prices. In this study, the cost of fund (w,) has been used to divide cost and other input

prices and thereby the cost function would turn as below:

tci; 1
In (;C}f) = Bot+ Bylny; + ﬁlln(:,v_;)ij + :Bkln(x_i)ij + 2 Byylny;; Iny; +
1 1
;,Bzz ln(:_;)ijln(:;—;)ij + E.Bkk In (x_’;)ijln(x_’;)ij + Bu In (Z_;)ijln(x_’;)ij +
By Iny; ln(vv:—;)l-j + Bry Iy ln(x_ji)if + year + (year)? + year = ly;; + year *

In the above equation, time trend variable has been considered as the variable year. As per Battese
and Coelli (1995) model, the variable, year, has been considered individually, in square form and

also as having interaction with input and output variables.

Along with the efficiency measurement, another objective of this research paper is to examine the
trade-off between efficiency and outreach of MFIs in Bangladesh. For this purpose, | have taken

an empirical model, where the measurement of inefficiency has been considered as dependent
variable (u;;) and a number of outreach measures as independent variables. The model

specification is as follows:

Kij= 6o+ 8,ALB;; + §,Women;; + §;3Age;; + 6,5ize; (10)
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In equation (10), p;; is the first moment of the inefficiency measure for MFI i at time j, as is derived
from the cost function. The higher value of p;; , indicates more inefficiency of the MFI. The first
two variables ALB and Women indicate outreach of MFIs as is found in literature, like Ferro Luzzi
and Weber, 2006; Makame & Murinde, 2006; Olivares-Polanco, 2005; Paxton, 2007; Hermes et
al., 2011. As per Hermes et al. (2011), these two variables are the best indicator of outreach of
MFIs. The first independent variable, ALB, stands for average loan balance per borrower which is
derived by dividing the gross loan amount with the number of borrowers. To conduct the function,
log value of average loan balance per borrower has been utilized. Higher is the value of ALB, the
less is the depth of outreach of MFI as it indicates that the MFI has provided fewer loans to the
poor borrowers. So, in case of ALB, | expect a negative relation between ALB and inefficiency of
MFI. This is because, as ALB increases, outreach of MFI decreases which leads to increase in

efficiency or in other words duction in inefficiency.

The second variable, Woman denotes the percentage of female borrowers in the total loan portfolio
of the MFI, which is calculated as number of women borrowers divided by total number of
borrowers. The higher is the proportion of women borrowers, the more depth of outreach it reflects
for the MFIs, since lending to women means lending to poor borrowers. It is expected here that
the independent variable women will have a positive relation with dependent variable. This would
imply that with the increase in women borrower proportion as outreach of MFIs increases, the

inefficiency of MFIs will also increase.

Besides, the outreach measurement, two other variables have been included in the model, ie. Age
and Size. Age indicates for how many years the MFI is in operation. Adding this variable will let
the opportunity to verify whether older, more experienced MFIs are more efficient. Alternatively,
it may happen that older MFIs may prove to be less efficient as they need to learn how to cope
with microfinance practices by trial and error. Whereas newly established MFIs may profit from
the knowledge with respect to microfinance practices that has been built-up during the past few
decades. In first case, the coefficient of Age should have been negative and for the second case
positive. Hermes et al., 2011; Oteng-Abayie, 2011; Quayes and Khalily, 2014 judged the effect of
Age on MFI efficiency in their studies.
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A number of studies on bank efficiency with parametric model has linked size of banks with
efficiency level of the bank, like Carvallo & Kasman (2005); Kasuya (1986); Yoshioka and
Nakajima (1987); Tachibanaki et al. (1991); Fukuyama (1993); McKillop et al. (1996); Yin et al.
(2013); Tsionas et al. (2015); Altunbas et al. (2000); Gasaymeh (2016). Even in the efficiency
studies on MFIs, Bassem (2008); Hermes et al. (2011); Hudon and Traca (2011); Quayes and
Khalily (2014) have shown impact of size on the efficiency level of MFIs. This variable will help

me to judge economies of scale if exists any.

5.9.2 Cost Efficiency Under Non-Parametric Model: DEA

In this part the non-parametric model, DEA, has been explained to examine the cost efficiency of
MFIs in Bangladesh. In this section, | used the two-stage model as has been followed by Banker
and Natarajan (2008), Cummins et al. (2010), Lee and Chih (2013). In the first stage, the non-
parametric model, DEA, has been chosen to apply to measure the efficiency of selected MFIs in
Bangladesh. In the second step, | applied Tobit regression model to observe the impact of the
determinant variables on cost efficiency. In this regard, | took the same variables as | chose for
SFA model. In this section, therefore, at first | will explain the DEA model and then will mention
about the Tobit model.

5.9.2.1 Data Envelopment Analysis

DEA is a linear programming technique that forms the production possibility curve as the
piecewise linear combinations connecting the set of best practice firms. In this method, the
production possibility curve comes out as a convex one. Therefore, DEA does not require the
explicit specification of the form of the underlying production relationships (Charnes, Cooper,
Lewin, & Seiford, 1995; Bauer, Berger, Ferrier, & Humphrey, 1998). The DEA model has been
chosen because of the comparative advantages of the model as already has been discussed earlier.
Moreover, our main concern of this study is microfinance institutions and in general the

microfinance institutions consider multiple inputs and produce multiple outputs including poverty

102



alleviation and sustainability achievment. The DEA model is particularly well-suited for
incorporating these multiple inputs and outputs (Hag et al., 2010). The DEA model can provide
information to the supervisors to improve the productive efficiency of the organization (Haq et al.,
2010). Finally in different literature on non-profit organizations' efficiency measurement, this
model has been applied (Sherman and Gold 1985). In general, a cost function could be expressed

as:

C=Cp,y,V, €) (11)

here C is the total cost of MFI, p the vector of input prices, y is the vector of outputs, v represents
the inefficiency term that captures the difference between the efficient level of cost for a given
output level and input prices and the actual level of cost, and lastly, € is the random error term. In
DEA, either constant returns to scale (CRS) or variable returns to scale (VRS) assumption can be
hold. The CRS assumption can be applied if all the decision making units (DMUs) are operating
at an optimal scale (Banker, Charnes, & Cooper, 1984). But the MFIs in Bangladesh are not fully
developed and therefore perfect competition does not exist. So, in this study, | used the VRS
assumption. Under the VRS assumption, the cost efficiency is estimated by using the input-
orientated model as MFIs are unable to change outputs due to demographical, geographical, or
regulatory restriction thus only face option of lowering inputs to increase efficiencies. Following

the assumptions, the linear programming cost function becomes as follows:

N
Mlnxjs i=1 Wis Xjis (12)
subject to: Vie < Yo_1 s Vi i=1, ..., m
x1522§=1lsxj5, j=1,........ ,n
Yoo do=1; A, =20; s=12 S

In the above equation s is the no of MFIs in sample that use a vector of inputs x =

(X1, X, e e e n, X)) TOr which they pay prices w = (w;, w,, ... .......w,,) to produce a vector of
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outputs y;; = (¥4, ¥z, +wr e - ¥i). In 0Order to compute the cost efficiency scores, equation (12)
has to be solved for each s firm in each time period. The solution is provided by a cost minimizing

vector, x; = (x4 Xjs+y, from a linear combination of firms that minimizes cost of

..........................

MFIs to produce at least as much outputs as firm s does, using the same or less amount of
inputs given the input prices. This hypothetical firm that attains cost efficiency then would

have a cost C; = X wj, x/; which, by definition would be less than or equal to that of firm

s (Cs= X Wwjs xj5). The cost efficiency for firm s (CEs) then can be calculated as follows:

a
*

Y wi.x:
= —S = Js S
CES c. —LZ Wk e (13)

Where CE, indicates the ratio between the minimum costs (Cy) using the input vector (x;) and the
observed costs (C,) for firm s. As per the format of the equation, the efficiency score ranges from
0 to 1, and equals to one for the best-practice MFI in the sample. On the other hand, if I want to
know about the inefficiency score, that can be found from the following way:

Costlnefficiency =——1 ... (14)

The above equation shows the extent to which firm s incurs higher cost to produce the same level
of output for operating out of the efficient frontier. To get to the solution to the above equations,
at this level, it is important to identify the input and output variables. As in this study, I have
applied both parametric and non-parametric models, to establish homogeneity in findings, | used
the same input-output variables in both the two models. Also in literature of non-parametric
studies, much support is found behind the selection of the variables which are presented in Table:
5.2.

Table: 5.2
List of Input & Output Variables under DEA
Input/ Output Variables Study Included the Variable
Output Loans Resti (1997), Worthington (2000), Isik and Hassan

(2002), Tortosa-Ausina (2002), Ausina (2004), Chen et
al. (2005), Havrylchyk (2006), Das et. al (2007), Ariff
and Can (2008), Das and Ghosh (2009)
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Input/ Output

Variables

Study Included the Variable

Input

Deposit

Worthington (2000), Isik and Hassan (2002), Tortosa-
Ausina (2002), Ausina (2004), Havrylchyk (2006), Ariff
and Can (2008), Das and Ghosh (2009)

Labor (no. of employees)

Worthington (2000), Resti (1997), Isik and Hassan
(2002), Tortosa-Ausina  (2002), Ausina  (2004),
Havrylchyk (2006), Das et. al (2007), Ariff and Can
(2008), Das and Ghosh (2009)

Physical Capital
(Fixed Assets)

Resti (1997), Worthington (2000), Isik and Hassan
(2002), Tortosa-Ausina (2002), Ausina (2004),
Havrylchyk (2006), Ariff and Can (2008), Das and
Ghosh (2009)

Input Prices

Price of capital

(operating expense/ fixed
assets)

Resti (1997), Worthington (2000), Isik and Hassan
(2002), Tortosa-Ausina (2002), Ausina (2004), Chen et
al. (2005), Havrylchyk (2006), Ariff and Can (2008),
Das and Ghosh (2009)

Price of labor

(labor expense/ no. of
employee)

Resti (1997), Worthington (2000), Isik and Hassan
(2002), Tortosa-Ausina (2002), Ausina (2004), Chen et
al. (2005), Havrylchyk (2006), Das et. al (2007), Ariff
and Can (2008), Das and Ghosh (2009)

Price of fund

(interest expense)/ total
deposit fund)

Worthington (2000), Isik and Hassan (2002), Tortosa-
Ausina (2002), Ausina (2004), Chen et al. (2005),
Havrylchyk (2006), Ariff and Can (2008), Das and
Ghosh (2009)

5.9.2.2 Tobit Regression Model

As has already been mentioned with literature reference in SFA discussion, in my analysis | chose

four determinant factors of cost efficiency and have observed their dimension and parameter of

influence. To do this second line of analysis here | have applied Tobit regression model in which

the cost efficiency score, derived in step 1, has been taken as dependent variable and the outreach

variables (average loan balance per borrower (ALB) and percentage of women borrower (Women),
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age and size have been used as explanatory variables. These independent variables are same as |
used in SFA analysis. From literature review, these four variables have been found to influence
the efficiency of financial institutions as well as MFIs in different countries. The literature support
behind these selected variables have already been mentioned in earlier discussion. Here, Tobit
Regression analysis has been used as the dependent variable (cost efficiency measure) lies in
between 0 to 1. Rezitis (2006), Ariff and Can (2008), Pasiouras (2008), Das and Ghosh (2009),
Hsiao et al (2010), Garza-Garci'a (2012), Lee and Chih (2013), Harris et al. (2013) used the same
Tobit analysis in their second step of research to find the determinant factors of efficiency. Thus,
I can express the equation as follows where my null hypothesis is that none of the independent

variables have any impact on MFIs’ cost efficiency.

C.E=p,+ B,ALB + p,Women + [(; Age + P, Size

5.10 Data

To conduct the research, | collected data from two prominent and reliable sources, one is Palli
Karma-Sahayak Foundation (PKSF) and the other is Microcredit Regulatory Authority (MRA).
PKSF is a mot for profit organization, established by the Government of Bangladesh in 1990 with
an objective to achieve sustainable poverty reduction. The other source, MRA was established by
the Government of Bangladesh in 2006 with an objective to bring all the MFIs in the country under
regulatory framework. An extensive panel data set of 481 MFIs over 6 years (2013-2018) has also
been collected from MRA. But unfortunately, MRA could not provide me all required information.
So, | collected panel data on 146 MFIs over 5 years period (2016 to 2020). Both the data source
was secondary, i.e. the financial report provided by the members MFIs. However, in applying the

SFA approach, | used both the two data set to verify the acceptability of the results.

5.11 Conclusion:

To evaluate the MFIs in Bangladesh, in this research, | measured cost efficiency. In literature,

efficiency measurement is mainly done through parametric and non-parametric method. This
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chapter discussion focuses on the pros and cons of both the two methods. As each method has its
own superiority over the other, in this study | applied both the approaches. Under both parametric
and non-parametric method, intermediation approach has been adopted as MFIs act as
intermediary collecting deposit from the small savers and providing loan to borrowers. The input-
oriented model has been used. To apply the statistics, data has been collected from both MRA and
PKSF. The SFA model has been applied on both the data set. The findings of my study is discussed

in the next section.
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Chapter: 6
Findings

6.1 Introduction:

In my research, | measured cost efficiency which indicates the ability of an MFI to produce a given
level of output with minimum cost following a given input combination. In other words, cost
efficiency shows that if an MFI is allocative and technically efficient, then at what reduced cost
the MFI could have produced the same level of output (Hermes et al., 2011). The cost efficiency
of individual MFI is calculated by comparing a given MFI’s cost structure with that of the best
practice MFI. Most of the literature regarding the cost efficiency either uses Stochastic Frontier

(SFA) model as a parametric test or uses Data Enveloped Analysis (DEA) model as a non-
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parametric test. The details of the two models along with a comparative scenario has been
discussed in the previous chapter. In this chapter, the findings of my study are presented following
both SFA and DEA models. The findings show resemblance with the study of Resti (1997) that
the cost efficiency under both the parametric and non-parametric approaches does not differ

substantially.

6.2 Parametric Approach:

Under parametric approach the stochastic frontier approach (SFA) proposed by Aigner et al.
(1977) has been used to measure cost efficiency of each MFI. The Translog format of SFA
following log likelihood model of Cobb Douglas is used in modeling the cost function. The same
model has been used in literature of cost efficiency by Carvallo and Kasman (2005). The details
discussion about the cost function is presented in Methodology Chapter. To conduct the analysis,
the Bettesi & Coelli (1995) model has been applied following Fiordelisi (2007), Duygun et al.
(2013), Gaganis and Pasiouras (2013), Kasman and Carvallo (2014), Riaz and Gopal (2015),
Quayes and Khalily (2014) and Hermes et al. (2011). The advantage of the model is that it
measures cost frontier with panel data along with inefficiency equation (Hermes et al., 2011). |
considered the intermediation approach as MFIs act as intermediary by collecting deposit and
generating loan facilities to its members (Carvallo and Kasman, 2005). The input-oriented model
has been applied which assumes that an MFI faces additional cost due to overuse of inputs
(Kumbhakar et al., 2015). The results of the SFA model are described below in two parts. At first
the model is applied on the data set collected from PKSF and then a comparative study has been
done based on the two separate data set i.e., PKSF data and MRA data.

6.2.1 SFA with PKSF Data

The cost efficiency has been measured on a panel data set of 146 MFIs of Bangladesh over 5 years
(i.e. 2016- 2020) period with a total 780 observations. The data has been collected from Palli
Karma-Shahayak Foundation (PKSF), a financial institution established by government for the

purpose of sustainable poverty reduction through generating self-employment opportunities.

109



Following the intermediation approach, loan amount extended by MFIs is considered as the only
input whereas price of fixed assets, price of deposit collected and price of labor are the three inputs
used in the cost measurement (Carvallo and Kasman, 2005). Here | have taken loan loss reserve
and equity financing as the control variables. The Battesi and Coelli (1995) model specifies the
cost structure by considering the control variables and also includes the effect of determinant
variables in the same cost function. The translog format of cost function has been applied by
dividing the total cost, output variable, price of labor and price of capital by price of fund and then
taking log of the results. This is done to ensure the price homogeneity condition (Kumbhakar et
al., 2015).

As the study focuses on microfinance institutions, it is well established that there exists a paradigm
between efficiency and outreach in microfinance institutions. To investigate the trade-off between
outreach and efficiency, a specific to general approach as suggested by Brooks (2002) has been
applied in this study where the two outreach variables average loan balance and percentage of
women borrowers are first considered separately and then together in one regression. Average loan
balance per borrower and percentage of women borrower have been taken as measure of outreach
of MFIs following Widiarto and Emrouznejad (2015), Piot-Lepetit and Nzongang (2014), Hermes
et al. (2011); Bassem (2008) and Lapneu and Zeller (2002). The first three models in Table 6.1 (1-
3) consider no time frame assuming that time trend has no impact on cost efficiency. The rest of
the four studies (4-7) include time frame by considering year dummy variable assuming that time
has no significant influence over the cost efficiency of microfinance institutions in Bangladesh. In
these models [4-7] under the specific to general model, along with average loan balance per
borrower and percentage of women borrower, age and size of MFIs have been included as
determinant variables. Thus total 7 models are conducted considering the same cost function by

changing some parametres following Hermes et al. (2011).

6.2.1.1 Empirical Results in Model 1-7:
Under Panel A, model 1-7 shows the cost frontier which indicates how the output variable, input

prices i.e. price of capital, price of labor and price of fund and control variables i.e. loan loss
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reserve and equity capital relate with the dependent variable i.e. the total cost of MFIs. All the
models show same effect of the independent variables upon the cost structure. The output variable
L.e. gross loan portfolio of MFIs has a significant positive impact on total cost indicating that as
MFIs disburse more loan amount in society, the cost of MFI increases. This result matches with
the findings of Quayes and Khalily (2014) who also applied SFA model on MFIs in Bangladesh.
Among the two input prices, price of labor has a negative effect on cost whereas price of capital
has a positive effect. Both these two factors have statistically significant relationship with the cost.
The negative relation of price of labor indicates that as the remuneration of each employee of MFIs
increases, the total cost reduces. As Brigham states higher compensation motivates employees to
be more efficient and loyal towards the organization, this can reduce the overall cost of MFIs. On
the other hand, with the increase in the price of capital which is the operating expense over fixed
assets, the total cost of MFIs increases. This is quite logical as with the increase in operating
expense over fixed assets, total cost is supposed to increase. This result also matches with the
findings of Quayes and Khalily (2014). However, cost of labor and cost of capital combinedly
reduces the cost of MFIs. When both gross loan amount and cost of labor increase together, the
cost of MFIs reduces. This also follows the previous concept of managerial compensation that as
employees of an MFI are rewarded with higher compensation, they work more efficiently and
distributes more loan resulting lower cost for the MFI. On the other hand, when the loan amount

increases along with increase in cost of capital, the cost of MFI increases.

Among the two control variables, loan loss reserve has a positive and significant impact on total
cost. That is with increase in the amount of loan loss reserve, cost of MFIs increases. Loan loss
reserve is maintained against non-performing loan of a financial institution which is related with
the quality of loan. As MFIs’ disbursed loan amount losses quality, the cost for the MFI surges.
The other control variable, equity does not have a statistically significant influence over the cost
structure of MFIs and also the direction of impact varies with model. In model 3 & 6, equity has a
negative impact on cost indicating with increase in equity financing cost of MFI reduces. Whereas
in model 1, 2, 4 & 5, it has a positive impact depicting that as the amount of equity capital goes
up, the cost of MFI also rises. This means as MFIs are exposed to more risky fund (debt financing),

the overall cost of MFIs reduces. Similar finding was received by Duygun et al. (2013) on UK
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banks. Like equity, the constant term in the cost equation of each model shows insignificant

coefficient.
Table: 6.1
Findings of Cost Function with SFA
Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
No Trend + No Trend + | Trend + ALB Trend+ Trend+ ALB+ Trend + ALB
ALB ALB+ ALB+ Women+ + Women +
Women Women Age + Size
Age
Panel A Cost Frontier
Ly 2.3276*** 2.3167*** 1.9798*** 2.1915%** 2.1971%** 2.1231***
(0.2185) (0.2115) (0.2741) (0.2169) (0.2132) (0.2579)
Ly2 -0.0491%** -0472%** -0.0422%** -0.0469*** -0.0453*** -0.04479%**
(0,0098) (0.0097) (0.0108) (0.0099) (0.0099) (0.0109)
IwID -3.1218*** -3.1056*** | -3.0181*** -3.1927*** -3.2184%** -3.2013***
(0.3262) (0.3229) (0.3968) (0.3188) (0.3169) (0.3730)
IwkD 1.9110 *** 1.9193*** 1.8103*** 1.9068*** 1.8719*** 1.8459***
(0.2220) (0.2167) (0.2666) (0.2158) (0.2156) (0.2401)
wiD2 0.3344*** 0.3337*** 0.3175*** 0.3399*** 0.3459*** 0.3316***
(0.0210) (0.0206) (0.0339) (0.0211) (0.0212) (0.0291)
IwkD2 0.0928*** 0.0932*** 0.0901*** 0.0955*** 0.0929*** 0.0915***
(0.0108) (0.0107) (0.0117) (0.0107) (0.0107) (0.0114)
IwikD -0.1802*** -0.178*** -0.1692*** -0.1787*** -0.1749*** -0.1699***
(0.0117) (0.0114) (0.0184) (0.0118) (0.0118) (0.0155)
lylwiD -0.0291*** -0.0299*** -0.0172 -0.0236** -0.0269** -0.0179
(0.0111) (0.0111) (0.0119) (0.0107) (0.0106) (0.0112)
lylwkD 0.0327*** 0.0308*** 0.0269*** 0.0283*** 0278*** 0.0256***
(0.0076) (0.0074) (0.0076) (0.0073) (0.0073) (0.0076)
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LIr 1.6168*** 1.4633*** 1.8218*** 1.5779*%** 1.5146*** 1.7217%**
(0.4158) (0.4004) (0.3870) (0.4203) (0.4152) (0.4088)
Equity 0.0043 0.0066 -0.0003 0.0046 0.0023 -0.0009
(0.0121) (0.0118) (0.0112) (0.0114) (0.0115) (0.0115)
Year 0.1516 0.2635 0.2237 0.1847
(0.1826) (0.1726) (0.1716) (0.1819)
Year2 0.0066 0.0049 0.0046 0.0067
(0.0074) (0.0073) (0.0073) (0.0073)

Year*ly 0.0079 0.0068 0.0084 0.0077***

(0.0062) (0.0063) (0.0063) (0.0.0062)

Year*IwlD -0.0310*** -0.0354*** -0.0350*** -0.0331***
(0.0115) (0.0109) (0.0108) (0.0112)

Year*lwkD 0.0727 0.0196 *** 0.0199*** 0.0195*** 0.0195***
0.0577 (0.0074) (0.0073) (0.0073) (0.0073)
Constant 1.8709 1.7932 4.7385 3.3293 3.6576 4.4241
(3.3553) (3.2876) (3.2669) (3.2222) (3.1567) (3.1758)
Oy .2989*** 0.2697*** 0.6604 0.3176*** 0.3159*** 0.4618*
(0.048) (0.0443) (0.4839) (0.0575) (0.0647) (0.2419)

oy 2397%** 0.2402*** 0.2364*** 0.2298*** 0.2339*** 0.2392***
(0.025) (0.0254) (0.0164) (0.0184) (0.0182) (0.0147)

Lambda (L) 1.2470*** 1.1227*%** 2.7932*** 1.3818*** 1.3501*** 1.9304***
(0.0683) (0.0665) (0.4781) (0.0671) (0.075) (0.2421)
y 0.6083 0.5575 0.8864 0.6563 0.6459 0.7885
Mean 0.6840 0.6839 0.7805 0.7213 0.7349 0.7805

Efficiency
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StDev of | 0.1327 0.1309 0.1247 0.1292 0.1251 0.1207
Eff
Minimum 0.2671 0.2784 0.2612 0.2870 0.3009 0.2891
Eff
Maximum 0.9332 0.9266 0.9471 0.9361 0.9397 0.9538
Eff
No of Obs | 730 715 730 715 710 720
Panel B Cost Inefficiency Equation
ALB -0.4497*** -0.4470%** -0.7665 -0.4336*** -0.4533*** -0.5904*
(0.0699) (0.0639) (0.7125) (0.835) (0.0948) (0.3273)
Women -0.2677%** -0.3049%** -0.3383*** -0.7878
(0.0657) (0.0851) (0.0968) (0.7224)
Age 0.2589** 0.5133**
(0.1135) (0.4797)
Size -0.1919
(0.2457)
Constant 4.8053*** 4.7786*** 6.5056 4.5008*** 3.8028*** 4.655***
(0.6475) (0.6016) 4.5645 (0.7516) (0.7477) (1.7501)

Model 3-6 in Panel A of Table 6.1 considers the time factor by including year dummy variable in the cost
structure. The coefficient of year variable has a positive impact on cost indicating that with the passes of
time, cost increases. But none of the models show statistically significant result. That means time actually
has no significant impact over the cost of MFls.

Model 1: Without Time Variable and ALB as Determinant Variable
Model 1 in Table 6.1 reflects only the effect of average loan balance on the cost efficiency of MFIs

with no time effect consideration. Average loan balance has been considered as a measure of
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outreach of MFIs following Widiarto and Emrouznejad (2015). The log likelihood test result
shows rejection of null hypothesis (i.e. there is no existence of inefficiency) and acceptance of
alternative hypothesis of existence of inefficiency. The A value shows the strength of the evidence
of the presence of inefficiency in the data. The A value is calculated by dividing the standard
deviation of efficiency measure by the standard deviation of error term. The higher the value, the
strong is the evidence of existence of inefficiency (Oteng-Abayie et al., 2011). In this model, the
A value of 1.2470 shows goodness of fit of the model. The same thing is reflected through y value
o

which is calculated as ——— . Usually the value of y ranges from 0 to 1. The higher the value of

Ou+ T 0y

v approaches to 1, the stronger is the evidence of cost inefficiency in the total cost variation (Oteng-
Abayie et al., 2011). In this model, the y value is 0.6083 meaning that 60.83% of the total variation
in the level of total cost is due to the existence of inefficiency. This result also proves the

acceptability of the model.

When | considered average loan balance as the determinant variable of cost, the mean cost
efficiency of the sample MFIs comes as 68.40% with a standard deviation in this cost efficiency
measurement of 13.27%. The minimum efficiency is 26.71% whereas under this model the
maximum cost efficiency is 93.32%. This means the cost inefficiency ranges from 73.29% to
6.68%. The results show that the sample MFIs can produce the same level of output with an
average 31.6% cost savings by improving their technical and allocative efficiency. Even if the
average MFIs were at the maximum efficiency level from the sample MFIs, on an average they
could save cost by 26.7% [1-68.40/93.32] (Oteng-Abayie et al., 2011). Similarly, the MFI with the

lowest efficiency can generate the same amount of loan with a 71.38% reduced cost.

Panel B of Table 6.1 depicts the impact of determinant variable which is ALB (average loan
amount per borrower) in this model upon the cost inefficiency. Average loan per borrower is a
measure of outreach of MFIs as has been used in different literature as Ferro Luzzi and Weber,
2006; Makame & Murinde, 2006; Olivares-Polanco, 2005; Paxton, 2007; Hermes et al.,, 2011. An
increased amount of ALB shows lower depth of outreach of MFIs as the higher value shows that
MFIs are distributing loans to less poor people or comparatively well off people in the society

(Hermes et al., 2011). In methodology chapter, | formed an expectation to have a negative moment
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coefficient measure for this variable ALB. The result of this model explains a significantly
negative impact of ALB on inefficiency at 1% confidence level. This indicates with an increase in
the average loan amount per borrower (ALB), the inefficiency of MFIs reduces, that is efficiency
increases. In other words, as outreach of MFIs in Bangladesh decreases, they become more cost
efficient. This is because as ALB increases, as has been mentioned earlier, it indicates that MFIs
are providing loans to comparatively well of people in society, for this the overall number of loan
reduces and also the cost per borrower reduces which ultimately helps the MFIs to achieve cost

efficiency.

Model 2: Without Time Variable and Average Loan Balance and % of Women Borrower as
Determinant Variables

To observe the effect of outreach on MFIs’ efficiency, in this model along with average loan
balance per borrower (ALB), | added another outreach variable, i.e., percentage of women
borrowers (Women) in the list of determinant variables in the cost function. Like the previous
model, the A value (1.1227) and the y value (0.5575) show the acceptability of the model. The
mean efficiency here is 68.39% with a standard deviation of 13.09%. The minimum efficiency of

MFIs under the model is 27.84% and the maximum efficiency is 92.66%.

Looking at the coefficient of the two determinant variables (average loan balance and percentage
of women borrower), it is found that both of them have negative impact on cost inefficiency. That
means when both average loan balance per borrower and percentage of women borrower increase
combinedly, the cost efficiency of MFIs goes up. This finding supports the result | found in Model
1 regarding the outreach variable ALB which indicates that as outreach of MFIs in the form of
ALB decreases, cost efficiency of them increases which is also as following the expected one as
is found in some literature. But about the other outreach variable Women, here we have an opposite
result from our expectation. In methodology part, | built up a positive coefficient expectation for
this variable, but here | found in this model a negative result. Being an outreach variable, increase
percentage of women borrowers indicates more depth of outreach of MFIs as providing more loan

to women borrowers is a reflection of providing loan to more poor people in the society (Hermes
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et al., 2011). The negative magnitude of this variable shows with increase in women borrower cost
mefficiency decreases that is efficiency increases. This reflects that as MFIs’ outreach increases
in the form of women borrowers, their cost efficiency increases. This result indicates the
importance of women empowerment. Armendariz and Morduch, 2010 and Strom, 2014 in their
studies have drawn attention to MFIs’ preference towards women borrowers. Amin et. al. (1994);
Naved (1994); and Hashemi et. al. (1996); Todd (1996); Rajarshi Ghosh (2005); Swain and
Wallentin (2009); Chowdhury and Chowdhury (2011); Zohra and Pandey (2011); Ngo and Wahhaj
(2012); Akpalu et al. (2012) and Weber and Ahmad, (2014) mentioned that microcredit facility
enhances women empowerment in family as well as in social level which improves their family
income and enables them to spend more for the purpose of education, nutrition, health etc. This
success story of MFIs help them to achieve efficiency when they distribute loans to more number

of women borrowers.

Model 3-6: Considering Time Effect
Model 3-6 consider the effect of time on cost efficiency. Through these models | tried to analyze

whether total cost of MFIs changes over time. My null hypothesis in this case is that time has no
significant impact over cost of the MFIs. To judge the hypothesis at first in model 3, | considered
time effect along with only one determinant variable, i.e., average loan balance per borrower
(ALB). Secondly, in model 4, along with average loan balance per borrower (ALB), | included
percentage of women borrower (Women) as determinant variable and observed how these two
variables influence cost inefficiency when time factor is inherent in the model. Thirdly, in model
5, three determinant variables are considered with time factor, those are average loan balance
(ALB), percentage of women borrower (Women) and age of MFIs (Age). At last, in model 6, four
variables have been considered to observe their effect on cost inefficiency. Along with the previous
three factors, in this model size of MFIs (Size) has been added in the list of determinant variables

to observe whether with size the cost inefficiency fluctuates or not.

All the four models [3-6] appears statistically fit by considering the A value and the y value. Model

3 explains the cost deviation to the greatest extent (88.64%). The rest of the three models explain
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cost variation 62% to 65%. All the models show a positive impact of time on the total cost
indicating that over time, the total cost of MFIs in Bangladesh increases. Duygun et al. also found
that in UK, the cost inefficiency of commercial banks increases with time trend. However, none
of the model, shows a significant result for time variable. Even when | took the square of dummy
variable year, the coefficient shows positive but insignificant impact on total cost of MFIs. This
result proves acceptance of null hypothesis and rejection of alternative hypothesis and establishes
the fact that the total cost of MFIs in Bangladesh does not changes significantly over time. The
same result is found by (Carvallo and Kasman, 2005) on banks of 16 countries in Latin America

and Caribbean area.

The mean efficiency ranges from 72% to 78% with the highest average efficiency under model 3
[ALB as the only determinant]. The minimum efficiency ranges between 26% to 29.88% and the
maximum efficiency score prevails around 93%. Panel B of Table 6.1 shows the influence of
different factors upon the cost inefficiency. Along with time, at first it has been observed the effect
of outreach variable ALB on cost inefficiency. The coefficient of the variable ALB is negative just
as | got in Model 1 in which the time frame was not considered. Not only in Model 3, the same
magnitude is found in rest of the models for the variable ALB. In all the models, ALB shows a
negative impact on inefficiency indicating that with increase in ALB, cost inefficiency of MFIs
decreases. Increase in ALB means that MFIs are not reaching to the mass marginal rural people
rather are confronting themselves to the lesser number of comparatively well off rural people. This
indicates a lower level of outreach. Thus, the negative relationship between ALB and inefficiency
shows as ALB increases outreach goes down which leads to decrease in MFIs’ mefficiency or
increases in efficiency. The reason behind this relationship has already been discussed in Model 1
that as MFIs focus on the better off customers, they can manage the loan more efficiently with
lower cost. And also, as MFIs are distributing loan to a lesser number of borrowers, their overall
cost reduces. Hermes et al. (2011) and Oteng-Abeyie (2014) also found a negative impact of ALB
upon cost inefficiency. Wondirad (2020) mentioned that some MFIs address wealthier clients and

profitable business segments and thus instead of outreach.
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In model 4, | add the second outreach variable Women along with ALB and it shows how both the
two outreach variables, i.e., ALB and Women affect the cost inefficiency along with time variable.
The results of the model shows, just like ALB, Women also has a statistically significant negative
impact on cost inefficiency of MFIs in Bangladesh. The same pattern of effect is found in both
Model 5 & 6. Increase in the proportion of women borrowers indicate greater outreach for MFIs.
Here the negative sign indicates that as MFIs outreach in terms of women borrowers increases,
their inefficiency goes down and they become more cost efficient. Hashemi et al., 1996, Ganle et
al, 2015, Wellalage and Thrikawala, 2021 ensures that microcredit facilities empower women
who have better capability to manage the loan amount and reduce their poverty. This also ensures
easy management of credit for the MFIs which reduces their cost. This finding shows that over

time as ALB and women borrower proportion increase, the MFIs become more cost efficient.

In the next step [Model 5], age of MFIs is added in the cost inefficiency equation. The first two
outreach variables (ALB and women proportion) show the same relationship as found in the
previous model. But age shows a significantly positive impact on cost inefficiency. This indicates
that as MFIs in Bangladesh grow older with the passes of time, its cost efficiency reduces. Duygun
et al (2013) found in his study on UK commercial banks that older banks are not necessarily more
cost efficient. Finally, in the last model [Model: 6], size of MFIs is added with the other variables.
This model finds that size has negative influence on cost inefficiency reflecting that larger MFIs
are more cost efficient than the smaller MFIs. However, the coefficient of size variable is not
statistically significant. To investigate this issue, that whether size of MFIs has any influence on
MFIs’ efficiency, in the next section, I have divided the sample MFIs based on their size and

measured efficiency of individual group.

6.2.1.2 Efficiency Based on Size of MFIs

In section 6.2.1.1, it was found that size of MFIs has a statistically insignificant positive impact on
cost efficiency reflecting that as MFIs grow in size, they achieve more cost efficiency. To observe
the relationship more intensely, in this section, all the sample MFIs are segregated into three
categories based on their size following (Carvallo and Kasman, 2005). The size of any organization

is usually reflected by the total asset amount. So based on the total asset amount, the MFIs are
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divided into three sizes. MFIs with assets size below 500 million Tk is categorized as small size
MFIs. MFIs whose total asset amount is more than 500 million Tk but less than 1500 million Tk
is considered as medium size. And the large MFIs are those which have total assets more than

1500 million Tk. The summary of my findings based on size of MFlIs is as follows:

Table: 6.2

Categorization of MFIs based on size
Total Asset Amount (in 0-500 500 - 1500 >1500
million Tk)
Size of MFlIs Small Medium Large
No of MFlIs in the size 53 45 46
category
Mean Efficiency 0.7865 0.8582 0.9037
St Dev of Eff 0.1532 0.0912 0.0764
Minimum Eff 0.2204 0.1477 0.5417
Maximum Eff 0.9559 0.9692 0.9722

Based on the above stated size of MFIs, | conducted the cost efficiency model on each size category
separately. The same Coelli and Battesi (1995) model is applied considering the Translog format
of cost efficiency. The result shows that the average cost efficiency of small sized MFIs is 78.65%,
that of medium size is 85.82 and 90.37% for large MFIs. It is found here that the small MFIs have
the lowest cost efficiency whereas the large MFIs have the highest efficiency. Thus, it is clear from
this analysis that as size of MFIs increases, their cost efficiency also increases. This indicates the
existence of economies of scale that as MFIs expand their operation and becomes larger in size
their unit cost reduces which also reduces their overall cost leading making them more efficient in
terms of cost management. Carvallo & Kasman, 2005; Kasuya, 1986; Yoshioka and Nakajima,
1987, Tachibanaki et al., 1991; Fukuyama, 1993; McKillop et al., 1996; Yin et al, 2013 and
Tsionas et al., 2015 found strong evidence of scale economies in banking industry while Hudon

and Traca, 2011 found a positive impact of size on efficiency of MFIs.
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6.2.2 SFA with MRA Data:

As is mentioned earlier, 1 have collected data about MFIs from two separate sources (PKSF and
MRA). The above analysis is based on the data collected from PKSF. To verify the correctness of
my findings, in this section, | conducted the same model based on data collected from MRA. From
MRA an extensive data set has been collected on 479 MFIs over six years period, i.e., 2013-2018.
A total 2,874 observations are included in the panel data set. But MRA could not provide me the
total asset amount, fixed asset amount and the amount of salary expenses for the employees. For
the lacking of required information, it was not possible for me to get the price of capital. So, while
conducting the cost efficiency model, in this section, | had to include the price of two inputs, ie.,
price of labor and price of fund following Hermes e al. (2011) and Oteng-Abayie (2011). Besides,
as MRA could not provide the data on salary expense, to find the price of labor, operating expense
has been divided by no of employees following ...... However as here only two mput prices have
been included in the study, the input prices, output and total cost was not divided by one o the
input prices to establish the price homogeneity. Again the same procedure was adopted by Hermes

e al. (2011) and Oteng-Abayie (2011) as they also included two input prices in their model.

Just like the cost function of PKSF data, here also two control variables have been considered,
equity financing and loan loss reserve. To identify the variable for which an MFIs efficiency level
may fluctuate, under this study two determinant variables have been included average loan balance
per borrower (ALB) and percentage of women borrower (women). The age of sample MFIs is not
included in MRA data set and also as the amount of total asset is missing, it was not possible to

identify size of MFIs. The result of the cost efficiency model is presented in Table: 6.4 below.

Table: 6.3
Cost Efficiency measurement with MRA data
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Variables Model 1 Model 2
No consideration of Considering Time with
Time Effect and Two Two Determinant
Determinant Variables
Variables
No Time+ ALB+ Time+ ALB+ Women

Women

ly 1.2461*** 1.067348***
(0.0931) (0.0999)

hwl 0.3290* -0.1090
(0.1923) (0.2063)

wf 0.3310* 0.5513***
(0.1749) (0.1815)

ly2 0.0208*** 0.0202***
(0.0029) (0.0029)

wi2 0.0908*** 0.1103***
(0.0164) (0.0182)

wf2 -0.0160 -0.0223*
(0.122) (0.0126)

i -0.0016 -0.0215*
(0.0117) (0.0126)

lylwl -0.0555*** -0.0419***
(0.0081) (0.0091)

lywf -0.0176** -0.0191**
(0.0072) (0.0074)

Equity -0.0556*** -0.0594***
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(0.0065) (0.0064)
Llr -0.0170 -0.4381**
(0.1943) (0.2157)
Year 0.2171**
(0.0896)
Year2 (t2) -0.0034
(0.0021)
Year*ly 0.0031
(0.0021)
Year*wl -0.0209***
(0.0079)
Year*iwf 0.0075
(0.0071)
Constant -7.3109*** -3.0503*
(1.6406) (1.7582)
oy 0.2390*** 0.4196***
(0.171) (0.0632)
oy 0.2357*** 0.2346***
(0.0055) (0.0053)
Lambda 1.0138*** 1.7883***
(0.0198) (0.06446)
Mean Efficiency 0.8265 0.8675

123




St Dev of Eff 0.0965 0.0846
Minimum Eff 0.1397 0.0706
Maximum Eff 0.9785 0.9784
No of Observation 2703 2703
Determinant Variable
ALB -0.4666*** -1.0491***
(0.0418) (0.2130)
Women 0.2553*** 0.5553**
(0.0959) (0.2385)

Model 1 in Table 6.4 shows the cost frontier without considering the time effect on the total cost
of MFIs along with the effect of ALB and women proportion. In the second model, the time
variable is included to verify with the passes of time what changes occur in the total cost of MFIs.
Both the two models show positive impact of gross loan amount on total cost meaning that with
the increase in the loan disbursement total cost of MFIs increases. The same relationship is found
on the analysis conducted on PKSF data. The price of labor shows two opposite relationships in
the two models. With the fixed time effect, it shows that as price of labor increases total cost of
MFIs increases. But with the passes of time as price of labor increases, total cost reduces. Though
this relationship is insignificant, the study on PKSF data showed the same effect. The price of fund
is found to have a significant positive relation with total cost. That is as MFIs have to pay higher
interest cost on deposit collection fund, the owverall cost increases. When both the price of labor
and price of fund increases simultaneously, total cost decreases. However, this relation is not
statistically significant when | do not consider the time effect and is significant when | consider
the effect of time changes. Increase in both output and price of labor create a significant decrease
in the cost level of MFIs. The same effect is also found on the cost structure of PKSF. Besides, the
total cost is negatively affected due to a combined increase in loan portfolio and price in fund. This

shows as MFIs collect costly deposit to support increase loan amount to customers, the total cost

124



has in increased result. Unlike the models run with PKSF data, both the two models here show that
equity financing has a significant influence on the cost of MFIs. Both the model excluding time
effect and including time effect, show that increase in equity financing reduces cost level. This is
logical as stronger equity amount enables the MFIs to look for expensing funding sources and thus
the overall cost reduces. However, with the PKSF data, it is found that some of the models show
this negative relation though the finding was not statistically significant. On the other hand, the
other control variable, i.e., loan loss reserve (lir) has a negative relation with total cost. The result
is insignificant when time variable is ignored whereas it shows significant result with the time
effect consideration. However, this conclusion does not seem logical as when the quality of loan
falls the cost should increase which we found in all the models with PKSF data. Finally, the sample
MFIs registered with MRA shows that with the passes of time, cost of MFIs significantly increases.

Such strong evidence of time variable is missing in PKSF data.

After the individual variable’s influence, now if I turn to the existence of cost imefficiency of MFIs,
the first model shows o, is 0.2390 and ¢, is 0.2357 a lambda value of 1.0138. The gamma value
of 0.5068 shows that 50.68% deviation in cost structure is due to cost inefficiency. This result does
not show good acceptability of the result. However, when time variable is included into the model
(model 2), the result shows o, value of 0.4196, o, value of 0.2346 and a A value of 1.7883. The
gamma value shows that 76.19% deviation in cost is due to inefficiency of sample MFIs. This

result ensures the acceptability of the model.

The mean cost efficiency under the first model is 82.65% meaning that if 1 do not consider the
time dominance, then the sample MFIs on an average can provide same amount of loan to their
customers with a 17.35% lower cost. The inefficiency of sample MFIs ranges from 86.03% to
2.15%. This shows if the average efficient MFIs would have at the highest efficient level, they
could have saved 15.53% cost. On the other hand, the least efficient MFI reaching at the most
efficient MFI level, can save 85.72% cost. The other model, where | considered the time variable
in the cost structure, the average efficiency level is slightly improved to 86.75%. This reflects
that over time cost efficiency of MFIs increases. The cost efficiency level under this study ranges
from 7.06% to 97.84%. So, the least efficient MFIs can save cost by 92.94% and the most
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efficient MFI can save cost by 2.16%. Also the average efficient MFIs can save cost up to

11.33% by upgrading themselves to the highest efficient MFIs in the sample.

To verify the issue of outreach and efficiency, | included two outreach variables to find their impact
on cost inefficiency. The first variable, the average loan balance per borrower (ALB), shows that
as MFlIs increase the size of loan for each borrower, their cost inefficiency decreases. This finding
reflects the fact that as MFIs achieve more outreach, their efficiency improves. This finding is
statistically significant at 1% confidence level. But the other outreach variable, ie., percentage of
women borrower (women) shows a significant positive influence on cost inefficiency. That is as
the percentage of women borrowers increases, the inefficiency of MFIs also increases and thus
efficiency has a downward movement. In case of my findings with PKSF data set, ALB has a
positive relation with cost inefficiency which | also found on this MRA data set. However the
result with women proportion is different under the two different data set. PKSF data shows with

increase in women borrowers cost efficiency increases, whereas MRA data set shows the opposite.

6.2.3 Comparison of Cost Efficiency between PKSF and MRA Data

The conclusions | found from the two different data set are not directly comparable as the time
period covered by the two data set are totally different. PKSF data set covers information from
2016-2020 whereas MRA data set provides information from 2013-2018. Also, the sample size
under MRA is greater than that of PKSF. As from MRA, | got data on more number of MFlIs, | did
not want to make it shorter so that | can apply my models on a wider data set. So, to make the two
data set comparable, 1 considered the same time dimension covered by both the data set, i.e., 2016-
2018. After making this new sample size based on the common time era, | decided to apply the
model on them. But here again, | found a new problem. In MRA data set, due to availability of
some information, | could not include three input prices, rather worked with only two input prices
(price of labor and price of fund). Because of this, price homogeneity condition was not applied
too in the model. On the other hand, on PKSF data set | could apply all the three input prices.
Along with the previous two mentioned prices, here | could include price of capital in my model.

Also, the price homogeneity condition was fulfilled by dividing the costs and output variables by
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one of the input prices (price of fund). To observe the correctness of my findings, | therefore,
applied the model in both the two formats on PKSF data. Once | did the calculation on PKSF data
in the same way as has been done with MRA data [Model 3&4]. The findings are presented in
Table: 6.4.

Table: 6.4
Comparison Between MRA and PKSF Data
MRA Data PKSF Data
Variables Model 1 Model 2 Model 3 Model 4
No Time Trend + Time Trend+ No Time Trend + | Time Trend + ALB+
ALB + Women ALB + Women ALB+ Women Women
ly 1.3512%** 1.2299*** 2.4509*** 1.6142%***
(0.1319) (0.142) (0.2205) (0.3182)
Iwl -0.2588 -0.3570 1.6920*** -0.2131
(0.4703) (0.4857) (0.5912) (0.8343)
Iwf 0.5392* 0.6816** 0.1367 0.1359
(0.2936) (0.3122) (0.4281) (0.4172)
ly2 0.0185*** 0.0165*** 0.0073 -0.0031
(0.0039) (0.0039) (0.449) (0.0099)
Iwi2 0.1395*** 0.1317*** 0.0843*** 0.1062***
(0.0386) (0.0423) (0.0324) (0.0331)
Iwf2 -0.0059 0.0027 0.0209 0.0191
(0.0150) (0.858) (0.0157) (0.0149)
Lwif -0.0282 -0.0375* -0.0156 -0.0138
(0.0212) (0.0210) (0.0408) (0.0401)
Lylwl -0.0627*** -0.0472%** -0.1301*** -0.0474
(0.0118) (0.0135) (0.0245) (0.0349)
Ly Iwf -0.0080 -0.0093 0.0063 0.0059

127



(0.0092) (0.0096) (0.0083) (0.0080)
Lir 0.0704 0.4634 1.7814%*=
(0.3463) (0.2937) (0.4934)
Equity -0.0693*** 0.0039 -0.0251*
(0.0093) (0.0096) (0.0135)
Year 0.1355 -0.3171
(0.2553) (0.3558)
Year2 (12) 0.0234 0.0443**
(0.0151) (0.0200)
Year*ly 0.0141** 0.0135
(0.0056) (0.0091)
Year*iwl -0.0408* -0.0136
(0.0219) (0.0283)
Year*lwf 0.0043 -0.0111
(0.028) (0.0125)
Constant -4.4713 -2.3787 -27.4088%** 7.0022
(3.3705) (3.4115) (4.9762) 7.7504)
oy 0.6346*** 0.6613*** 0.8769 1.0021%*
(0.0638) (0.0626) (0.5702) (0.4654)
oy 0.2578*** 0.2314%** 0.1735%** 0.1665%**
(0.0069) (0.0075) (0.0081) (0.0077)
Lambda (% 2.4619%%* 2.8574%%% 5.0553*** 6.0175%**
(0.0665) (0.0657) (0.5702) (0.4647)
Gamma (y) 0.8583 0.8908 0.9623 09732
Mean Efficiency 0.8972 0.8849 0.8968 0.9050
St Dev of Eff 0.0523 0.0657 0.0655 0.0597
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Minimum Eff 0.3200 0.2653 0.3563 0.3398

Maximum Eff 09771 0.9778 0.9802 0.9816

No of Obs 1431 1357 435 425

Determinant

Variable

ALB -1.9766*** -1.9954*** -2.1908 -2.6968
(0.0752) (0.0866) (2.6215) (2.3496)

Women 0.4189 0.3092 -3.2940 -2.9533
(0.3869) (0.5403) (4.3569) (4.5435)

The results in Table 6.4 shows that the mean efficiency in all the models seems very close. When
I did not consider the effect of time, the mean efficiency under MRA data is 89.72% while that
under PKSF data is 89.68%. So, under the same assumption about time, both the data set give same
efficiency measurement. Now, as | consider the effect of time variable upon cost efficiency, it
shows a mean efficiency level of 88.49% with MRA data set and 90.50% with PKSF data set.
Though the results are not exactly same but very close again showing similarity in the findings of
the two data sets. The similarity in results is also found in the level of minimum and maximum
efficiency under both the data sets. Thus, the efficiency measures under both the data sets give a

support to my findings about the cost efficiency level of MFIs in Bangladesh.

Now, apart from the efficiency measures, if 1 focus on the other variables in the cost function, |
find the same pattern of relationship of them with the total cost of MFIs in all the models. All the
four models show that with increase in gross loan amount, the cost of MFIs increases. The price
of labor mostly shows a negative impact on total cost on both MRA data and PKSF data when the
same methodology is used. This result shows as price of labor increases, total cost decreases but
insignificantly. But Model 3 shows a significant positive effect of labor price on total cost which
shows that for the MFIs licensed with MRA, without time constraint, an increase in labor price
significantly increases the total cost. However, when | took the square of log value of labor price,
all the four models show significant positive impact on cost function establishing the similarity in
finding on both the data set. Next to price of labor is the price of fund which is found to show the
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same direction of impact under Model 1-4. The results show that price of fund has a positive impact
on total cost indicating that as price of fund increases, total cost increases. But this effect of price
of fund is significant only with MRA data set. The time variable shows a positive impact on total
cost on MRA data indicating over time total cost of MFIs increases. On the other hand, both the
models with PKSF data shows negative relation reflecting that as time passes total cost of MFIs
decreases. However, none of the results are statistically significant. And this proves that over the

common time frame, time actually does not affect cost of MFIs significantly.

The outreach variable, ALB, shows same face in all the models that MFIs are able to achieve more
cost efficiency by increasing the average loan amount. This result supports my earlier findings
about the trade-off between outreach and efficiency of MFIs. Increase in average loan balance
indicates less depth of outreach. Thus, under both the data set, it is established that as MFIs reduce
their depth of outreach, they can attain more cost efficiency. The other outreach variable,
percentage of women borrower, shows different impact on cost inefficiency with different data
set. The MRA data set shows, increase in percentage of women borrowers increases cost
inefficiency or in other words, reduces efficiency of MFIs. As percentage of women borrower is
an indication of broader outreach, the result proves the same fact as | found earlier, i.e. increase in
outreach costs efficiency level of MFIs. For PKSF data set, on the contrary, the women factor
shows a negative relation indicating increase number of women borrowers reduces cost
inefficiency. That is here, outreach in the form of increased women borrowers leads improvement

in efficiency. However, both these outcomes with women variable are statistically insignificant.

The above findings and discussion show much similarity in the results came out from both the data
sets. It is obvious that we cannot predict to have 100% same result from two different data set. The
similarities ultimately prove that my findings are meaningful and effective enough to judge the
cost efficiency of MFIs operating in Bangladesh. However, to scrutinize the findings, at this level,
I am going to conduct the efficiency analysis through non-parametric method. This analysis is

discussed in the next part.
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6.3 Non-parametric Analysis

Under the non-parametric model, the most commonly used approach is the Data Envelopment
Analysis (DEA) which is a linear programming approach. DEA compares the performance of each
firm to the best practice frontier given the combination of input and output variables (Havrylchyk,
2006). The model was initially developed by Charnes et al. (1978) followed by Banker et al. (1984)
to measure technical productivity (Tortosa-Ausina, 2002; Havrylchyk, 2006). Later on, the model
was extended to measure cost efficiency. Tortosa-Ausina (2002), Isik and Hassan (2002), Chen et
al. (2005), Havrylchyk (2006), Tortosa-Ausina (2004) have used the DEA model to measure cost
efficiency of banks. The advantage of the model is it does not require a functional form of input
output variables (Chen et al., 2005; Havrylchyk, 2006). The details of the model specification have

been discussed in the methodology chapter.

The same intermediation approach has been considered here as | did under parametric test. Also
input oriented cost efficiency has been measured to keep alignment with parametric study. The
DEA can be operated with the consideration of both constant return to scale as well as variable
return to scale. The constant return to scale assumes that all the concerned firms are operating at
an optimal scale (Banker, Charnes and Cooper, 1984). The microfinance industry in Bangladesh
still has not achieved perfect competition and therefore | chose to use variable return to scale

following Havrylchyk, 2006 who used the same model to judge cost efficiency of banks in China.

6.3.1 DEA Model on PKSF Data

Under the SFA model as | used data of 146 MFIs over 5 years period (2016-2020), in DEA | used
the same set of data. Three input prices have been considered as price of fund, price of labor and
price of capital following Resti (1997), Isik and Hasan (2002), Ausina (2002), Chen et al. (2005),
Havrylchyk (2006). The gross loan portfolio has been taken as the only output variable. Resti
(1997), Altunbas et al. (2001), Canhoto & Dermine (2003), Isik and Hasan (2002), Drake & Hall
(2003), Drake & Park (2003), Ausina (2002), Chen et al. (2005), Weber (2006), Havrylchyk
(2006), Drake et al. (2007), Lee and Chih (2013), Tsionas et al. (2015) have used loan portfolio as
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the output variable in their studies. Using the variables, cost efficiency has been measured for each
year separately following Chen et al. (2005). The DEA models specifies technical efficiency and
allocative efficiency. The cost efficiency is the product of technical efficiency and allocative

efficiency. The findings of the model are presented in Table 6.5

Table: 6.5
Data Envelopment Analysis (Input Oriented VRS Model)
Efficiency/ Year 2016 2017 2018 2019 2020 Average
Technical Efficiency 0.949 0.958 0.958 0.955 0.955 0.955
(0.001)
S. D. 0.038 0.036 0.034 0.038 0.036 0.036
Minimum Efficiency 0.844 0.852 0.838 0.82 0.846 0.84
Maximum Efficiency 1 1 1 1 1 1
No of Efficient MFIs 31 35 30 31 28 31
Allocative Efficiency 0.743 0.793 0.766 0.762 0.747 0.762
(0.018)
S.D. 0.191 0.161 0.159 0.166 0.180 0.171
Minimum Efficiency 0.012 0.013 0.012 0.009 0.01 0.011
Maximum Efficiency 1 1 1 1 1 1
No of Efficient MFIs 11 17 13 16 15 14
Cost Efficiency 0.709 0.763 0.736 0.730 0.717 0.731
(0.019)
S.D. 0.198 0.171 0.164 0.175 0.188 0.179
Minimum Efficiency 0.011 0.012 0.011 0.008 0.009 0.010
Maximum Efficiency 1 1 1 1 1 1
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No of Efficient MFIs 10 17 13 15 15 14

Technical efficiency refers to the ability to produce the maximum outputs at a given level of inputs
(Widiarto and Emrouznejad, 2015; Hou et al., 2014; Havrylchyk, 2006; Isik and Hassan, 2002;
Worthinton, 2000). The mean technical efficiency of sample MFIs over the year 2016-2020 is
0.955. This means the sample MFIs could disburse 4.5% more loan with the given input mix.
Technical efficiency does not have that much fluctuation over the time. The mean technical
efficiency of all the MFIs varies only 0.1% over the years. The lowest technical efficiency is found
in the year of 2016 that is 0.949 and the highest is in the year 2017 and 2018 that is 0.958. Highest
number of MFIs attained technical efficiency compared to allocative efficiency and cost efficiency.
On an average 31 MFIs achieved technical efficiency over the years. In 2016, the year in which
the highest technical efficiency score is found, 35 MFIs achieved technical efficiency (efficiency
score 1). This is the highest no of efficient MFIs among all the years. On the other hand, the average
minimum technical efficiency score is 0.84. Over the years, the minimum technical efficiency
score ranges from 0.82 to 0.852 whereas the highest score is 1. Thus an average deviation between

minimum efficiency and maximum efficiency is found of 3.6%.

Allocative efficiency on the other hand refers to the ability to achieve proportional reduction in
costs by selecting the optimal mix of inputs in light of given prices in order to produce a given
level of outputs (Isik and Hassan, 2002; Qayyum and Ahmad, 2006: Widiarto and Emrouznejad,
2015). The mean allocative efficiency over 2016-2020 of the sample MFIs 0.762. The score of
allocative efficiency is lower than technical efficiency in all the years. The highest allocative
efficiency (0.793) is found in the year of 2017 in which time the technical efficiency is also reached
to its peak. The lowest allocative efficiency score (0.743) also matches the timing of the lowest
technical efficiency, that is 2016. Just like technical efficiency, allocative efficiency of MFIs does
not vary to a great extent over the time. The standard deviation of the mean allocative efficiency
score over the time is 1.8%. However, under the allocative efficiency the minimum score drops
down to even 0.009 in the year of 2019 with an average minimum efficiency of 0.011. The
maximum efficiency value is 1 indicating full allocative efficiency. The no of MFIs attaining to

full allocative efficiency (efficiency score 1) is comparatively lower than MFIs achieving technical
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efficiency in all the years. In 2017, the highest no of MFIs (17) achieved full allocative efficiency
whereas in 2016, the lowest no of MFIs accomplished the highest score. Thus, | found an average

17.1% deviation in between the maximum and minimum allocative efficiency.

Combining the results of technical efficiency and allocative efficiency, the average cost efficiency
of the sample MFIs comes out as 0.731. This means the MFIs on an average can produce the same
output level with the given input mix and input prices with a 26.9% reduced cost. The cost
efficiency of MFIs remain closure over the time ranging from 0.709 to 0.763 with a standard
deviation of 1.9% in the efficiency score over the time. The highest cost efficiency is achieved in
2017. This result follows the findings of technical efficiency and allocative efficiency as both these
two efficiencies reached to the highest point in the same year. On the other hand, the lowest cost
efficiency is found in 2016 in which time both technical efficiency and allocative efficiency were
at the lowest. If we now concentrate on the minimum cost efficiency in each year, the values range
from 0.009 to 0.012 with an average minimum cost efficiency of 0.010. On the other hand, in each
year some of the MFIs found to reach at the optimum level of efficiency with an efficiency
measurement of 1. In 2017, the maximum number of MFIs (17 MFIs) attained cost efficiency
whereas in 2016 the lowest number of MFIs achieved full efficiency which is the lowest MFIs
number among all the years. The minimum value of cost efficiency and the maximum value shows

a wide difference with an average standard deviation of 17.9%.

6.3.2 Size-wise Efficiency with DEA

As | analyzed the cost efficiency in terms of size of MFIs under SFA approach, | did the same
size-wise cost efficiency analysis under DEA approach. Here | followed the same procedure to
categorize the MFlIs in terms of size as | did under SFA method. Based on total asset amount, the
sample MFIs are divided into four sizes; very small, small, medium and large. MFIs who have
total asset size less than Tk 500 million are categorized into small group, Tk 500 million -1500
million are categorized into medium group and Tk 1,500 million above as large sized. The size-

wise efficiency measures over the time are presented in Table: 6.7
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Table: 6.6
Size-wise Cost Efficiency with DEA

Efficiency | Size 2016 2017 2018 2019 2020 | Awverage | S.D.
Technical | Small 0.954 0.970 0.970 0.962 0.965 0.964 | 0.0059
Efficiency

Medium | 0.966 0.960 0.969 0.967 0.959 0.964 | 0.0039

Large 0.967 0.973 0.967 0.973 0.973 | 0.9706 | 0.0029

Allocative | Small 0.772 0.859 0.832 0.810 0.816 0.818 0.028
Efficiency

Medium | 0.741 0.760 0.743 0.750 0.700 0.739 | 0.0205

Large 0.855 0.831 0.808 0.826 0.836 0.831 | 0.0152

Cost Small 0.738 0.834 0.809 0.781 0.789 0.790 | 0.0319
Efficiency

Medium | 0.718 0.733 0.722 0.728 0.673 0.7148 | 0.0215

Large 0.830 0.810 0.783 0.806 0.816 0.818 | 0.0153

S.D. 0.078959 | 0.066575 | 0.076284 | 0.099723 | 0.114443 | 0.081457

The results of the above table shows that the technical efficiency of the small MFIs ranges from
95% to 97% over the years with an average efficiency of 96.4%. Though there are ups and downs
in the technical efficiency level from year to year, the deviation is very low which is also reflected

in the value of standard deviation (0.0059). This shows over time the technical efficiency of small
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firms does not change substantially. The allocative efficiency of the small MFIs ranges from 77%
to 85.9% over 2016 to 2020 with an average of 81.8%. The allocative efficiency increases from
2016 to 2017 substantially but then reduces with a standard deviation of 2.8%. Considering both
technical efficiency and allocative efficiency, the cost efficiency of small sized MFIs have value
from 73% to 83%. The deviation mainly is due to the allocative efficiency deviation and therefore
| found same pattern of movement in the cost efficiency scores as of allocative efficiency. The

average cost efficiency of this group is 79% and the standard deviation is 3.19%.

The medium sized MFIs’ technical efficiency remains nearby 96% over the time ensuring the
earlier findings that the technical efficiency does not change with time. The average technical
efficiency of medium MFIs is 96.4% and the standard deviation is 0.39%. The allocative efficiency
on the other hand, remains between 70% to 76% with an average of 73.9% and standard deviation
of 2.05%. The individual year scores show ups and down deviation in the allocative efficiency
which creates an impact on the cost efficiency. The cost efficiency of medium sized firms ranges
from 67% to 73% with the same pattern of movement as of allocative efficiency. The average
value here is 71.48%. Looking at the technical efficiency scores, it is observed that on an average
the large firms achieve 97% technical efficiency over the time with very little fluctuation. The
allocative efficiency of this group ranges from 80% to 85%. Whereas, the overall cost efficiency

ranges between 78% to 83% with an average of 81.8%.

Now, if | draw a comparative scenario among the three groups, it is found that the technical
efficiency is almost same for small and medium MFIs over time with a slightly higher scores for
large firms. The same fact is found by looking at the average value of technical efficiency of the
three groups. In terms of allocative efficiency, small firms prove to have better condition in the
year of 2017 and 2018. But for other years, the large firms have the most efficiency in allocating
resources. However, considering the mean value, the large firms are found to be the most efficient
one. Now, turning to the overall cost efficiency, it is observed that in 2017 and 2018, the small
MFlIs is the most cost-effective group, whereas in other years, it is the large firms who achieve the
highest cost efficiency. This shows that the cost efficiency of the three groups of MFIs are more

influenced by their allocative efficiency. To get the more concrete scenario, as | consider the
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average value, | found that the large MFIs are more cost efficient considering the whole period of
study. This supports my previous finding from SFA analysis that large MFIs are more cost efficient
which indicates the existence of economies of scale for MFIs in Bangladesh.

6.3.3 Factors Affecting Cost Efficiency Under DEA

In SFA model, the determinant factors of cost efficiency were included within the model as |
followed the Battesi and Coelli (1995) Model. So, through the analysis | judged the impact of some
outreach and other variables in cost efficiency of MFIs in Bangladesh. In DEA model, the
determinants factors cannot be considered along with the efficiency calculation. So, here | have
used the two-stage model following Banker and Natarajan (2008), Cummins et al. (2010), Lee and
Chih (2013). In the first step, the cost efficiency has been measured and the results have been
already discussed in the previous section. In second step, Tobit regression analysis has been made
in which the cost efficiency score, derived in step 1, has been taken as dependent variable and the
outreach variables (average loan balance per borrower (ALB) and percentage of women borrower
(Women), age and size have been used as explanatory variables. These independent variables are
same as | used in SFA analysis. From literature review, these four variables have been found to
influence the efficiency of MFIs in different countries. Specially, the first two variables (ALB and
Women) which are indicator of outreach of MFIs help me to observe the recent concern in the
world of microfinance, the trade off between outreach and efficiency. The third variable (Age)
shows with the years of experience whether MFIs become more efficient in controlling costs to
provide services to their members. The last and fourth variable has been considered to observe the
existence of economies of scale. As has been mentioned in methodology chapter, here my null
hypothesis is that none of the variables have any significant impact on cost efficiency of the sample

MFIs. The findings of the analysis are presented in table: 6.7 and is discussed below:

Table: 6.7

Results of Tobit Regression Analysis

Variables Measures P values S.E Hypothesis
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ALB 0.0834*** 0.000 0.0129 H,: Rejected

H,: Accepted

Women 0.0083 0.499 0.0123 H,: Accepted

H,: Rejected

Age -0.1414*** 0.006 0.0519 H,: Rejected

H,: Accepted

Size -0.0025 0.890 0.0183 H,: Accepted

H;: Rejected

From the above table, it is found that ALB has a positive significant impact on cost efficiency
indicating that with increase in the average loan balance, the cost efficiency of MFIs increases.
ALB is an indicator of outreach and increase in ALB reflects that MFIs are more interested to
provide bigger amount of loan to some specific comparatively well-off people in the locality. This
prohibits the MFIs to reach more poor people and leads to a decrease in outreach. So, through this
variable, it is establishing the fact that as MFIs can improve their efficiency to manage costs by
reducing outreach to more poor people. | found the similar pattern of relationship in SFA also. In
terms of the second outreach variable, percentage of women borrower, | find here a positive but
insignificant relationship. The positive dimension indicates that as the percentage of women
borrower icreases, MFIs’ cost efficiency increases. As the proportion of women borrower
increases, it shows that MFIs are trying to reach more to the wulnerable people which indicates
depth in outreach. So, here I find a different picture that as MFIs in term of women borrowers
increase their outreach, they attain more efficiency. This proves the women empowerment fact
that women borrowers are more efficient in managing their loans and makes the loan schemes of
MFIs more successful and reduce cost behind them. Similar conclusion was also found in SFA

model.
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Now, the third variable Age shows a significant negative impact on efficiency meaning that as
MFIs achieve more experience through the passes of their age time, their efficiency reduces. In
SFA model also, | found the same pattern of relationship between age and efficiency. This means,
in Bangladesh comparatively new MFIs are more efficient in managing costs to produce loans by
using the input mix. Whereas, the older MFIs are less efficient. Lastly, the variable size shows a
negative but insignificant influence over efficiency indicating that as MFIs’ size increases their
efficiency reduces. But already in previous in-depth analysis, | found the existence of economies
of scale for the MFIs in Bangladesh. And also, this result regarding Size variable in statistically

insignificant, so we cannot draw any specific relationship here.

It is hereby found that out of four determinant variables, two have very specific significant impact
on cost efficiency of MFIs whereas the other two factors do not have that significant influence.
Therefore, as table 6.7 shows, for two variable (ALB and Age) the null hypothesis is rejected and
for other two variables (Women and Size), the null hypothesis is accepted.

6.4 Comparison of Cost Efficiency Measurements Between SFAand DEA
using PKSF Data:

In the earlier discussion of this chapter, the findings have been discussed under SFA and DEA
separately. Now in this section, 1 make a comparison of the two approaches results. Table 6.7
shows a contrast picture of cost efficiency measurement of MFIs under both parametric and non-
parametric approach in terms of size differences as well as overall efficiency. The findings in the
table shows that among the different sized MFIs, large MFIs are the most cost efficient under both
SFA and DEA method. Under SFA model, the least efficient group is the small sized MFIs, next
comes the medium sized and finally the large MFIs contain the highest efficiency measurement.

Under the DEA model, medium sized MFIs are the least efficient one while large MFIs are the
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most cost efficient. Thus, both SFA and DEA method shows a positive impact of size on cost

efficiency indicating that as size of MFI increases, the cost efficiency of MFIs also increases.

Table: 6.8
Comparison of Findings Between SFA and SEA

Size Cost Efficiency under SFA Cost Efficiency under DEA
Small 0.787 0.790
Medium 0.858 0.715
Large 0.904 0.818
S.D. 0.0691 0.082
Overall Cost Efficiency 0.7277 0.731

Now, observing the overall cost efficiency of sample MFIs, it is found that both parametric as well
as non-parametric model shows very similar cost efficiency measurement. Under SFA, the overall
cost efficiency is 72.77% whereas under DEA the overall cost efficiency of sample MFIs is 73.1%.
This empirical result shows that on the same sample size, parametric and non-parametric model
give similar result of efficiency. Isik and Hassan (2002); Rezvanian and Mehdian (2002); Resti
(1997). Resti (1997) found that the efficiency measure does not dramatically show different results
due to the two different methods on same sample data. Although the results are closure, still, the
efficiency measure under parametric model shows a higher efficiency value compared to the non-
parametric model. On the other hand, standard deviation of efficiency measures is higher under

non-parametric. Berger and Mester (1997) also mentions the same comparison of findings under
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parametric and non-parametric models. The researchers mentioned that the standard deviation
becomes higher under non-parametric as here random error is included along with the efficiency

level.
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Chapter: 7
Conclusion

In my PhD research, | focused on the microfinance institutions in Bangladesh, the sector in the
economy, which has made a remarkable influence in the financial development of rural and poor
people in the country. These financial institutions who are uplifting the poor into the belt of
financial services, need to serve their clients with more sustainability which is possible only when
these MFIs achieve efficiency in managing costs. That is MFIs should have the ability to provide
services to their customers at the minimum cost given the resources. To judge such ability, the way
is to look at the cost efficiency of an institution. Therefore, in my research 1 measured the cost
efficiency of sample MFIs in Bangladesh and also have identified the factors which can help MFIs
to accelerate their efficiency. In this regard, | also verified whether the trade off between outreach
and efficiency exists in the MFI sector of our country. To reach to my goal | applied both
parametric as well as non-parametric approach. | used both the approaches as from literature I got

pros and cons on both sides. Under parametric, | used Stochastic Frontier Approach (SFA) and
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under non-parametric, | used the Data Envelopment Analysis (DEA). In respect of SFA, the Battesi
and Coelli (1995) model has been applied with translog format. On the other hand, in case of DEA,
the two-stage model has been applied. To conduct the models, data has been collected from two
separate sources. The first dataset is collected from Palli Karma-Sahayak Foundation (PKSF) and
the second dataset is collected from Microcredit Regulatory Authority (MRA). Both the datasets

comprise panel data.

Under SFA, the analysis with PKSF data finds that the MFIs in our country are 78% cost efficient.
This means that the sample MFIs can produce the same amount of loan to their clients with a 22%
reduced cost by selecting a proper input quantity and mix. Also, the analysis finds that MFIs in
Bangladesh has a contradiction between outreach and efficiency. That means more efficient MFIs
constraint themselves around a less number of comparatively well-off poor in the society. And
thus, avoid to reach to the poorest section in society to serve them. Comparatively recently
developed MFIs are found to be more efficient as they can get a learning observing the older ones
and also can start up with better technology. And finally, it is found that size of MFIs has a positive
impact on cost efficiency. To verify this finding, | clustered the sample MFIs into three groups
based on size. The size has been defined based on the total asset volume of MFIs as has been
applied by many researchers in literature. By applying the SFA, the mean efficiency is measured
for each size group where it is seen that the efficiency is highest for large size MFIs and lowest
form small size MFIs. This result establishes the fact that the MFIs in Bangladesh face economies
of scale that is with the increased size the MFIs are better able to manage their cost. Now if I link
this finding with the outreach variable, it is clear here that as MFIs grow bigger in size, they are
more capable of providing loan. In this case, the MFIs target relatively richer people in the poor
society and concentrate their loans only to this group, increasing the average loan balance. This
attempt of MFIs, makes it possible for them to lower the number of borrowers and also conducting
operation with lower number of employees as they have concentrated operations. This ultimately
makes the MFIs achieving cost efficiency. However, under the SFA model, | did not find any MFI
having 100% cost efficiency. After completing my analysis with PKSF data, | applied the same
model on MRA data set and found their similar results. The mean efficiency level found to be quite

similar under both the two datasets. This similarity in results shows that even if | apply the analysis
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on an extended data set like that | got from MRA, the findings are similar which supports my

comments on the microfinance industry of our country.

After SFA, as | turn to DEA model, here, | used the two-stage model. In the first stage | conducted
the DEA analysis for cost efficiency and in the second stage | run the Tobit regression analysis to
observe the impact of determinant variables upon cost efficiency. The DEA model measures both
technical efficiency and allocative efficiency over the years by considering which | can reach to
the overall cost efficiency. The results show that MFIs are technically more efficient. The average
technical efficiency is 95% indicating that MFIs in Bangladesh can reduce cost by 5% by
minimizing the input quantities with the same level of output. On the other hand, sample MFIs
have less allocative efficiency. The mean value of allocative efficiency is 76% indicating that these
MFIs can reduce their cost by 24% through choosing the proper combination of inputs. By
combining the technical and allocative efficiency, the overall cost efficiency has found as 73%
which is very close to the efficiency level found under SFA (72%). Thus, both the approaches give
me the comparable assessment of cost efficiency. However, the efficiency level of MFIs does not
change abruptly over time. Just like SFA, here also | measured DEA for the three size of MFIs and
found the similar report as of SFA. From the DEA results of the three sized MFIs, it is proved that
large size MFIs are more cost efficient than the small and medium sized MFIs which establishes
the economies of scale for MFIs in Bangladesh. Through the Tobit analysis, it is found that
outreach contradicts with efficiency of MFIs and recently established MFIs are more efficient

compared to the older ones.

At the end of all the analysis, it can be said that the MFIs in Bangladesh have scope to reduce their
cost by selecting the right volume of input and deciding the right combination of them. Under
SFA, though none of the MFIs were found to be fully efficient, under DEA, highest 17 MFIs were
found to be fully cost efficient (CE = 1) in 2017. The non-efficient firms should realize the fact
and should move to reduce cost to move themselves as much as possible towards full efficiency.
In this aspect, they should remember that they can have better control over cost by focusing on
women borrowers and concentrating loans by offering bigger loans to fewer number of borrowers.

Thus, MFIs can change their strategies to reach to a more efficient position in the industry. But
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focusing on less number of borrowers will create trouble for MFIs to meet up their social objective.
Just for the sake of achieving efficiency, an MFI should not forego their social commitment.
Therefore, MFIs should keep trying to reach to more vulnerable people in the society through

women borrowers.

My research will help the MFIs to identify their level of efficiency and to locate the measures that
will improve them. MFIs will be able to locate where the problem lies, in choosing the allocation
of resources or in using input techniques. Through this cost efficiency analysis, the MFIs can also
realize their sustainability prospect and therefore, can take steps to exist in the long run. This will
make the owverall industry stronger and more effective in providing financial services to the poor.
The policyholders can also use this research to understand the loopholes of the microfinance
institutions and thereby adopting regulations which will be benefit the service receivers of MFIs

and also protect their interest.
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