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Accepted: 22 October 2021 / Published online: 22 November 2021
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2021

Abstract
There are twonatural efficiencymeasures associatedwithmicrofinancebanking: social
efficiency, measuring to what extent themicro-capital becomes accessible to the small-
est entrepreneurs with no previous access to external funding, and financial efficiency,
measuring the sustainability of the microfinance business and its attractiveness for
investors providing the funds. We study the relationship between the two objectives
(which might be incompatible in some cases) on a panel of 579 microfinance institu-
tions across 36 Sub-Saharan African countries in period 2004–2017, covering the Big
Crisis, and identify determinants of both types of efficiency. The main analytic tool is
data envelopment analysis. We also study further relations between the microfinance
sector and institutional factors of the corresponding economy, such as the presence
of the World Bank programs or mandatory caps on interest rates. The main findings
are as follows. Microfinance institutions focusing on lending to small and medium
enterprises demonstrate a higher level of efficiency (both social and financial). Gen-
der focus of the lending institutions also has a significant influence on the efficiency.
The presence of the private credit bureau on a market is associated with significantly
higher efficiency levels in both social and financial aspects. Public credit registers,
however, are not associated with a positive efficiency trend. The presence of general
microfinance legislation shows no significant influence, however the mandatory inter-
est rate cap seems to affect the performance. In general, the research indicated no
strong evidence of mutual exclusiveness of the social and financial objectives.
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cernym@vse.cz

Natálie Soldátková
nsoldatyuk@gmail.com

1 Department of Econometrics, Faculty of Informatics and Statistics, University of Economics and
Business, Winston Churchill Square 4, 13067 Prague, Czech Republic

123

http://crossmark.crossref.org/dialog/?doi=10.1007/s10100-021-00789-8&domain=pdf
http://orcid.org/0000-0002-3261-9524


450 N. Soldátková, M. Černý
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1 Introduction

1.1 Social and financial efficiency of themicrofinance business

The microfinance movement began with a very specific objective, differentiating
microfinance from all other categories of financial services, to help poor people find
a way out of poverty. By providing small value loans to individuals and small busi-
nesses lacking access to conventional banking,microfinance gives theman opportunity
to become self-sufficient. Because of this fundamental objective of the microfinance
industry, studies assessing performance of the business usually include some form of
measurement of social impact, or social efficiency.

Financial efficiency, or sustainability, is another crucial performance measure as it
determines the ability of an institution to continue providing services over time. Gener-
ally, there is a question whether or not the goals—social and financial efficiency—are
compatible: on the one hand, the business can achieve high interest margins, but
conversely, such specific loans are associated with high risks which are difficult to
diversify.

In modern literature researchers measure the performance of microfinance institu-
tions focusing on two main objectives: outreach and financial sustainability (Morduch
1999).Outreach is the ability to provide poor families with access to financial services
(Mersland and Strom 2014). Outreach is measured in both the number and depth of
poverty (Zeller and Meyer 2002). It is often referred to as a social mission of the
microfinance industry. Financial sustainability is the ability of a microfinance insti-
tution (“MFI”) to pay its employees, lenders, suppliers and to produce a profit from
operations. The crucial question is the relation between the aforementioned objectives.
Some studies find strong evidence that outreach is negatively related to the financial
efficiency of MFIs, such us the study of Lensink et al. (2008) for instance. Cull et al.
(2007) conducted an empirical study and have indicated “mission drift” phenomenon:
higher loan amounts are associated with higher profitability, and there is a deliberate
move away from serving poor clients to wealthier clients in order to achieve higher
financial sustainability. The current research mostly investigates both objectives sep-
arately, and compares the results in striving to answer the question of whether the two
objectives are mutually exclusive.

1.2 Measures of efficiency

As there is no unified approach for microfinance performance measurement, which
would account for double objectives, a number of studies (Churchill 1999; Bhatt and
Tang 2001; Khalily 2004) in literature assess the performance of microfinances uti-
lizing financial ratios and indicators. Several sets of microfinance oriented financial
indicators had been proposed by groups of multilateral development banks, micro-
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finance rating agencies and voluntary organizations (such as International Finance
Corporation) to measure microfinance performance (CGAP, The Consultative Group
to Assist the Poor, Annual Report, 2003, Von Stauffenberg et al. 2003) and have been
used in numerous studies, e.g. in Koveos and Randhawa (2004), and Nanayakkara and
Iselin (2012). Balkenhol (2008) proposed the use of efficiency as a measurement of
microfinance performance to account for both financial and social goals. The method
thus is applicable to commercially viable institutions and not-for-profit organizations
with a prior focus on poverty reduction. In this study we focus on efficiency as the
ratio of outputs to inputs, where we take into account both targets: financial and social
dimension.

1.3 External and internal factors affecting efficiency

A significant body of research has attempted to identify a relationship between effi-
ciency level and external environmental factors or internal factors of the institution’s
operating structure. Such research has applied techniques such as regression analysis
or nonparametric tests as a second stage after the efficiency analysis. Widiarto and
Emrouznejad (2015) analyzed factors such as size, age, profit-orientation, target port-
folio and regulation status and found significant dependencies between some of the
factors and the efficiency level. The current research has also investigated the relation-
ship between efficiency level and institution structural factors focusing on four of them:
the presence of deposit scheme, borrowers’ gender prevalence, customer target group
and the prevailing term of the loan. Among the environmental factors investigated in
various bodies of research, regulation is frequently analyzed. Research conducted by
Hartarska and Nadolnyak (2007) concluded that the presence of regulation does not
impact microfinance efficiency. In the view of this study, the regulation factor requires
more in-depth analysis because it consists of multiple components. Instead of rep-
resenting regulation by a single binary variable, this proposes to separate regulation
components and investigate their relationship with microfinance efficiency individu-
ally. Current research covers the analysis of two regulation components: legislation
and limitations of the interest rate cap. Other factors that this study has separated is
the presence of a credit registry or credit bureau and presence of microfinance-focused
development projects run by international organizations.

1.4 Themain questions

This study addresses the following main questions:

– What is the financial and social efficiency of microfinance institutions across
countries of the Sub-Saharan African region? Are social and financial objectives
mutually exclusive? Has the industry witnessed a mission drift over time?

– What are the determinants of social and financial efficiecncies? Does the compo-
sition of products offered by institutions or target client group impact efficiency?

– Do regulations impact efficiency of the industry? Do infrastructural components
such as credit registry, credit bureaus or presence of international development
projects matter?
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1.5 Why data envelopment analysis (DEA)?

We follow the basics and terminology ofDEA according to Cooper et al. (2000). In this
study, decision making units (DMUs) are also referred to as microfinance institutions
(MFIs). Observe that the usage ofDEA as a ranking tool undermultiple goals is natural
in our context. For example, should anMFI produce two kinds of outputs—profit for an
investor and social outreach—it is virtually impossible to find their price equivalent in
the form “a dollar of earnings per share (=measure of financial efficiency) is equivalent
to a certain level of social outreach”. Thus, the DEA-aggregation of the two goals is
appropriate.

1.6 Hyperbolic DEA

Most DEA models are either input oriented or output oriented. However, there is an
interesting concept by Färe and Lovell (1978), called hyperbolic non-oriented DEA,
which allows us to remove the necessity of orientation in the model was proposed;
see also Färe et al. (1985) and Halická and Trnovská (2018, 2019, 2021). The ver-
sion of Färe-Lovell’s model used in this study assumes variable returns to scale. Its
optimization formulation has the form

min
θ,φ∈R+
λ∈RN+

θ s.t.
N∑

j=1

λ j xi j ≤ θxit ,
N∑

j=1

λ j yr j ≥ φyrt ,
N∑

j=1

λ j = 1, φθ = 1, (1)

where i = 1, . . . , n ranges over the set of inputs, r = 1, . . . ,m ranges over the set of
outputs, N stands for the number of MFIs, xi j is the i th input of the j th MFI and yr j
is the r th output of the j th MFI. Then, the optimal value θ is the input-minimizing
efficiency for the MFI t under investigation and φ is output maximizing efficiency.
The nonlinear constraint φθ = 1 is often replaced by its first-order approximation
0 ≤ φ = 2 − θ yielding the LP form

min
0≤θ≤2
λ∈RN+

θ s.t.
N∑

j=1

λ j xi j ≤ θxit (∀i),
N∑

j=1

λ j yr j ≥ (2 − θ)yrt (∀r),
N∑

j=1

λ j = 1. (2)

2 Empirical study: methodology of social and financial efficiency
assessment

2.1 Related literature

The methodology used in the literature differs depending on the research objectives
and available information. The common methodology that has hitherto been applied
in measuring performance of microfinance institutions (MFIs) focuses namely on
traditional financial ratios or indicators similar to those used in studies of main-
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stream financial institutions. Several sets of financial indicators had been prescribed
by groups of multilateral banks, microfinance rating agencies to measure MFI perfor-
mance (Abrams and Ivatury 2003; Von Stauffenberg et al. 2003) and have been used
in studies e.g. in Bhatt and Tang (2001), Churchill (1999), Khalily (2004), Koveos and
Randhawa (2004), andNanayakkara and Iselin (2012). The exhaustive list of all indica-
tors prescribed byAbrams and Ivatury (2003) can be observed in Gutiérrez-Nieto et al.
(2007). This methodology measures the performance of institutions from a financial
perspective and does not provide a framework for measuring social efficiency.

In literature, both parametric and non-parametric models are studied. Paramet-
ric approaches assume an a priori specification on the production function. These
approaches are well-established in the literature, however, it is often difficult to argue
that the production process follows the particular specification, e.g., Cobb-Douglas or
Fourier (Emrouznejad and DeWitte 2010). Non-parametric approaches do not require
prior assumptions on the production function. They have more flexibility and let “data
speak for themselves” (Stolp 1990).

The method of Free Disposal Hull, as proposed by Deprins et al. (1984), similarly
to DEA constructs an efficiency frontier, but it relaxes the convexity assumption of
basic DEA models. It is argued in the literature whether or not relaxation is appro-
priate. Stochastic semi-Nonparametric Envelopment of Data (StoNED), proposed by
Kuosmanen and Kortelainen (2010), is able to estimate a production function relaxing
the functional form specification required in most implementations of SFA. StoNED
is also consistent with the econometric models of noise, providing a distinct advantage
over standard DEA models. The approach, however, has been criticised for its poten-
tial of mixing statistical noise and inefficiency (Skinner 1994). The approach assumes
output to be scalar and therefore does not allow for the multiple input and multiple
output production.

As a result of the literature review, DEA was selected to measure the efficiency
of MFIs in the empirical part of the study. DEA was preferred over other approaches
because of two advantages important for this study: multiple input–multiple output
framework and the ability tomeasure relative efficiency rather than absolute efficiency.

2.2 Input–output selection

Based on the conducted literature review, with respect to the availability of data in
our sample, four inputs and three outputs reflecting the research key questions were
selected for the model as displayed in Tables 1 and 2, including references to the
existing literature discussing the selection of these inputs and outputs in studies on
social and financial efficiency.

2.3 Dataset

The data for the studywere obtained from twomain data sources: (a) performance data
on individual financial institutions were obtained from the Microfinance Information
Exchange Market database (“MIX”); and (b) macro level indicators used in the post-
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Table 1 Input–output configuration in DEA specifications

Efficiency type Input variables Output variables

Overall efficiency Assets (A), operating expenses (O),
portfolio at risk 30 days (R),
employees (E)

Financial revenue (F), average loan
balance per borrower (in inverse
form)—(I), number of borrowers
(B)

Financial efficiency Assets (A), operating expenses (O),
portfolio at risk 30 days (R),
employees (E)

Financial revenue (F)

Social efficiency Assets (A), operating expenses (O),
portfolio at risk 30 days (R),
employees (E)

Average loan balance per borrower
(in inverse form)—(I), number of
borrowers (B)

Table 2 DEA inputs and outputs and references

Variable Role Definition Link with literature Units

Assets (A) Input Total of all net asset
accounts

Fluckiger and Vassiliev (2007),
Widiarto et al. (2017), Widiarto
and Emrouznejad (2015), Tahir
and Tahrim (2013), Kipesha
(2012), Gutiérrez-Nieto et al.
(2009), Kabir Hassan and
Sanchez (2009), Bassem
(2008)

USD (’000)

Operating
expense (O)

Input All expenses related
to operations, e.g. all
personnel expenses,
depreciation and
amortization, and
administrative
expenses

Fluckiger and Vassiliev (2007),
Gutiérrez-Nieto et al. (2007),
Gutiérrez-Nieto et al. (2009),
Kabir Hassan and Sanchez
(2009), Haq et al. (2010),
Ben Soltane (2014),Tahir
and Tahrim (2014), Bibi and
Ahmad (2015), Widiarto and
Emrouznejad (2015),Widiarto
et al. (2017)

USD (’000)

Portfolio at risk
30 days (R)

Input The proportion of
total portfolio with
30 days or higher
delinquency

Widiarto and Emrouznejad
(2015)

%

Number of
employees (E)

Input The number of indi-
viduals who are
actively employed by
an MFI. This num-
ber includes contract
employees or advi-
sors who dedicate the
majority of their time
to the MFI

Bassem (2008), Kabir Hassan
and Sanchez (2009), Sedzro
and Keita (2009), Kipesha
(2012), Haq et al. (2010),
Fluckiger and Vassiliev (2007),
Gutiérrez-Nieto et al. (2009),
Gebremichael and Rani (2012),
Ben Soltane (2014), Bibi and
Ahmad (2015), Widiarto and
Emrouznejad (2015), Mia and
Chandran (2016), Efendic
and Hadziahmetovic (2017),
Widiarto et al. (2017)

Numeric
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Table 2 continued

Variable Role Definition Link with literature Units

Financial rev-
enue (F)

Output Revenues from loan
portfolio and other
financial asset

Fluckiger and Vassiliev (2007),
Kabir Hassan and Sanchez
(2009), Gutiérrez-Nieto et al.
(2007), Gebremichael and Rani
(2012), Kipesha (2012), Ben
Soltane (2014), Widiarto and
Emrouznejad (2015), Efendic
and Hadziahmetovic (2017),
Widiarto et al. (2017)

USD (’000)

Inverse of aver-
age loan bal-
ance (I)

Output The inverse of the
average loan balance
standardized over
GNI per capita (I)

Gutiérrez-Nieto et al. (2009),
Widiarto and Emrouznejad
(2015) and Widiarto et al.
(2017)

USD inversion

Number of
active borrow-
ers (B)

Output Number of individ-
uals who currently
have an outstanding
loan balance with the
MFI or are primarily
responsible for repay-
ing any portion of the
gross loan portfolio

Widiarto and Emrouznejad
(2015), Tahir and Tahrim
(2014), Kabir Hassan and
Sanchez (2009), Sedzro and
Keita (2009), Widiarto and
Emrouznejad (2015), Efendic
and Hadziahmetovic (2017)
and Widiarto et al. (2017)

Numeric

DEA analysis as well as for normalization of DEA input and output values were
obtained from the World Bank database of World Development Indicators.

The study utilizes MIX data on the Sub-Saharan Africa region. Data on 579 micro-
finance institutions (MFIs) from 36 countries were extracted from the database. The
dataset includes financial, operational, and social performance data on an annual basis.
Annual data covering the period of 2004–2017were utilized in the study. The full list of
MFIs included in this study is available online from http://nb.vse.cz/~cernym/mfi.txt.

Table 3 summarizes the descriptive statistics of the data. In addition, a correlation
analysis among inputs/outputs has been conducted, based on the Spearman correlation
coefficient. Details are omitted; the conclusion of the analysis is that the variables
used are not highly correlated (recall that it is a general recommendation in DEA
methodology not to use highly correlated inputs/outputs).

2.4 Outliers

Due to its inherent determinism, DEA models react sensitively to outliers in datasets
(Emrouznejad andThanassoulis 2010).Outliers that appear as efficient units then intro-
duce bias into the analysis, misreporting truly efficient units as inefficient. Andersen
and Petersen (1993) suitably tailored the DEA constrains to assess super-efficiency
scores of efiicient units. This approach was applied in the current study and outliers
indicated by super-efficiency models were removed from the dataset.
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Fig. 1 Distribution of efficiency scores under various input–output orientations

2.5 Input–output orientation issues

This study is based on the hyperbolic DEA approach which does not require the
choice of input–output orientation. Generally, models with different orientation can
give different results. However, in case of this particular dataset, the choice of model
orientation does not influence the results significantly. Figure 1 shows the distribution
of efficiency scores under the hyperbolic non-oriented model compared to the input-
and output-orientedmodel.Moreover, further robustness checks have been performed:
for example, it turns out that 96% of units fall into the same efficiency quartiles
regardless of the choice of the model orientation.

3 Results (part I): the overall picture and social-financial efficiency
matrices

3.1 Social-financial efficiencymatrices (SFEs)

At the first stage, DEA models are applied to data on all available DMUs. Individual
models are built for each year of the 2004–2017 period. Social, financial and overall
efficiency are assessed via the Hyperbolic DEA, see (2). The analysis herein focuses
on VRS non-oriented frontier results. Thereafter, efficiency scores are plotted into the
social-financial efficiency matrix (SFE) charts originally proposed by Widiarto and
Emrouznejad (2015). Thematrix is drawnwith social efficiency at X-axis and financial
efficiency at Y-axis to observe MFI positioning regarding these objectives. The matrix
area is divided into four quadrants: “Q1” represents high social highfinancial efficiency
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(the ideal quadrant where both objectives are relatively pursued concurrently), “Q2”
represents high financial and low social efficiency, “Q3” represents low levels of both
financial and social efficiencies and “Q4” represents high social efficiency and low
financial efficiency.

3.2 Overall results

Table 4 displays aggregated results of the efficiency coefficient estimated by DEA
models as well as number of observations for each period and number of removed
outliers. The results are split into observation periods and by efficiency types.

The first row of Table 4 presents the dynamics of DMU counts observed in the
dataset. Initially increasing, the number decreased in 2008–2009, which might be
related to the general recession of the financial industry during the economic crisis.
An increase in the number of MFIs is observed shortly after the crisis reached its peak
in 2011. A decrease in the number of observations in the latest time periods can be
partially explained by a delay in the data submission to the MIX database for the latest
fiscal years. It is worth mentioning that the MIX database, despite being the biggest
database containing microfinance industry data, still has missing data on some MFIs.

The second row of the Table 4 presents the number of DMUs, which were flagged
as outliers and therefore were excluded from the reference set. Rows 3–10 summarize
the resulting DEA efficiency scores for each year of the observation period.

3.3 SFEs in 2004–2017 and the impact of the financial crisis

To understand the DMUs performance better on both scales of social and financial
efficiency, Figs. 2, 3 and 4 present SFE matrices for the relevant periods. The 2004
chart shows units mostly aggregated in the second and the third quadrants with the
large aggregation of units having social efficiencies below 50%. In 2005, 2006 and
2007 units are spread across the first, second and third quadrants with more units
operating closer to the frontiers for both social and financial efficiencies. In 2008,
however, most of the units operate far from the efficiency frontiers (both social and
financial) with a fair amount of units on the social efficiency frontier and very few
units on the financial efficiency frontier. Majority of units fall into the third quadrant,
where both social and financial efficiencies fall below 50%. This is consistent with
research findings of Efendic and Hadziahmetovic (2017), where authors indicated that
the crisis had a negative effect on both financial and social efficiency ofMFIs in Bosnia
and Herzegovina. Another such result was reported in Di Bella (2011), that the global
financial crisis affectedMFIs as lending growth was constrained by scarcer borrowing
opportunities, while the economic slowdown negatively impacted asset quality and
profitability.

Balkenhol (2008) provides a discussion on the topic, arguing that those who see
microfinance as a subset of the commercial financial sector and consider commercial
microfinance as the only real microfinance, have always advocated the alignment of
microfinance with commercial business models. The crisis has exposed the risks of
this approach: refinancing costs go up, foreign exchange risks rise since “85% of

123



460 N. Soldátková, M. Černý
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Fig. 2 Social-financial efficiency matrices in 2004–2009

debt financing to microfinance institutions is in foreign currency” (Reille and Forster
2008). Foreign investment in MFIs turns out to be more volatile than expected, and
short-term yield expectations increasingly drive the pricing policies of MFIs that want
to be integrated into the commercial market. The shake-up of the financial sector as a
whole, therefore, also undermines the wisdom of strategies to reduce microfinance to
a subset of the financial market.

Figure 5 aggregates the quadrant allocation of institutions in the SFE matrices
between 2004 and 2017.

123



Microfinance in Sub-Saharan Africa: social efficiency… 463

Fig. 3 Social-financial efficiency matrices in 2010–2015

3.4 SFEs by countries

After the analysis ofDEAresults at theDMUlevel from theprevious section, the results
were aggregated on the economy level by taking the mean efficiency score across the
units operating in an economy during the time period under analysis. Figures 6, 7 and
8 illustrate the results for the 38 analyzed economies during 2004–2017.

According to Fig. 6, in 2004 and 2005, majority of economies are concentrated
near borders of the second quadrant, which is associated with high financial efficiency
and low social efficiency. Interestingly, there are no economies in the fourth quad-
rant, where social efficiency dominates over financial efficiency. In 2006 and 2007,
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Fig. 4 Social-financial efficiency matrices in 2016–2017

Fig. 5 Quadrant allocation of institutions in the SFE matrix

economies are more spread across the four quadrants with most economies aiming for
high financial efficiency and low social efficiency. There is a visible shift towards the
third quadrant in 2008, where both financial and social efficiencies are low. The time
period is associated with the financial crisis and such a shift is generally expected. In
the next year, however, the distribution of economies across four quadrants signifi-
cantly changes, most of the economies achieving high financial efficiency. The trend is
interesting, although it is not unexpected. In the literature, it is discussed that the post-
crisis and late-crisis periods are often associated with an advantageous environment
for the microfinance operations, as demand for small-value loans increases. Efendic
and Hadziahmetovic (2017) in their study of social and financial efficiency of MFIs in
Bosnia and Herzegovina also noticed that the difference between the two efficiencies
slightly decreased within the period 2008 to 2011, which led authors to the conclusion
that MFIs retained their social role.
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Fig. 6 SFE by countries in 2004–2009
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Fig. 7 SFE matrices by countries in 2010–2015
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Fig. 8 SFE matrices by countries in 2016–2017

3.5 Are financial and social efficiencymutually exclusive? The case of Burkina
Faso and South Africa

The analysis does not show any strong indicators of mutual exclusivity of financial and
social efficiency. On the contrary, it shows that some economies (Burkina Faso, for
example) are positioned on the diagonal of the SFE matrix for most of the time inter-
vals, which indicates approximately equal levels of social and financial deficiencies
when compared against the sample. The findings are consistent with the microfinance
sustainability and mission drift research conducted by Kar and Rahman (2018), where
authors found that poverty alleviation and financial sustainability objectives can be
achieved simultaneously.

On the contrary, someeconomies indicate a shift of the focus over time. For example,
DMUs operating in South Africa experienced a significant shift towards the highest
social efficiency level in 2014–2017. At the same time the microfinance environment
in the country was undergoing structural changes. The governmental program called
Project Evolution started in 2011 and fully implemented in 2014 provided a unified
creditmarket into a single data sharing platform to be utilized by bothMFI and banking
institutions.

This analysis, however, shows that the majority of economies focus more on the
achievement of high financial efficiency than on the achievement of high social effi-
ciency. Such results are generally expected and they indicate a lack of focus on the
social objective.

4 Results (part II): potentially achievable targets andMalmquist
analysis

4.1 Achievable social targets

Here we address the following question: What could the increase in the number of
served consumers be if all microfinance institutions under investigationwere operating
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relatively efficiently? Having currently observed values of output variables, assigned
by the DEA model weights, we want to calculate what values of output variable
could have been if all financial institutions in the sample operated efficiently. The
high number of people served by microfinance institutions is often used as the main
argument promoting the social benefit of the microfinance industry, and without a
doubt this argument is valid. In Microfinance Barometer 2017, for instance, it is stated
that theworldwidemicrofinance industry serves 123million customers,which is a very
impressive number. In our research, however, the question we answer is the following:
are the current volumes served by MFIs representative of the feasible limit, or there
is a potential to increase the consumer portfolio without increasing the use of input
resources. Thus, assuming the current level of input variables for DMUs are fixed, we
estimate the overall target value of the output variable number of borrowers.

Table 5 provides the current and target overall volumes of consumers. The estimates
provided using two DEA models, namely the model for overall efficiency and the
model for social efficiency. Therefore, the first four columns of the table relate to the
estimates derived from the overall efficiency model, and the last four columns are the
estimates derived from the social efficiency model. The target estimates are provided
for the variable number of borrowers. When considering the overall efficiency model,
it is assumed that the DMU might have additional targets for other inputs/outputs and
can pursue both social and financial efficiency simultaneously. When social efficiency
is considered, it is assumed that the performance of the DMU is judged by social
outputs only (number of borrowers and average loan amount) and the DMU then
prioritizes its social objective from the dual bottom line objectives.

The table indicates that there is a potential for an increasing number of con-
sumers benefiting significantly from microfinance products. The trend of Potential
Gain columns suggests that the gap between actual and target values decreases over
time. However, there seems to be a significant jump in 2015, where the portfolio served
bymicrofinance institutions could have been increased by 25–26% (depending onwhat
efficiency model is chosen). When applying the ratio to the indicators provided in the
Microfinance Barometer (123 million consumers overall), it is fair to conclude, by
the most modest calculations, the number of consumers served by the microfinance
industry can be increased by 30 million without the addition of extra input resources.
Even though our estimations are derived from an analysis of the Sub-Saharan African
region and overall estimation should have been deduced from the entire microfinance
industry analysis including other regions, the conclusion is still valid. This could be
explained by the earlier discussed specifics of data envelopment analysis: in the smaller
DMU set efficiencies tend to be overestimated and targets underestimated. If adding
DMUs from other regions to the model, there is a high chance that mean efficiency
would become lower and targets thus higher leading to a higher estimation of the
overall target.

4.2 Productivity change over time

The aim of this section is to contribute additional evidence to the study question
partially discussed in previous sections: What is the productivity change over time
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Table 6 Overall efficiency: Desli–Ray Malmquist Index components for 2004–2017

Period TC (�TC) SEC (�SEC) PEC (�PEC) MI (�MI)

2004–2005 0.81 (−21%) 1.01 (1%) 1.52 (42%) 1.24 (22%)

2005–2006 0.99 (−1%) 1.11 (11%) 1.48 (39%) 1.62 (49%)

2006–2007 0.97 (−3%) 1.07 (6%) 1.41 (34%) 1.46 (38%)

2007–2008 1.45 (37%) 1.1 (9%) 0.79 (−24%) 1.25 (22%)

2008–2009 0.69 (−38%) 1.06 (6%) 1.54 (43%) 1.17 (16%)

2009–2010 1.16 (15%) 1.03 (3%) 1.02 (2%) 1.22 (20%)

2010–2011 0.96 (−4%) 1.01 (1%) 1.16 (15%) 1.13 (12%)

2011–2012 0.95 (−5%) 1.02 (2%) 1.32 (28%) 1.29 (25%)

2012–2013 0.85 (−17%) 1.01 (1%) 1.38 (32%) 1.18 (16%)

2013–2014 1.12 (12%) 1.07 (7%) 1.33 (28%) 1.59 (46%)

2014–2015 1 (0%) 1.05 (5%) 1.02 (2%) 1.07 (7%)

2015–2016 1 (0%) 1 (0%) 0.92 (−9%) 1.07 (7%)

2016–2017 0.88 (−13%) 1.03 (3%) 1.28 (25%) 1.16 (15%)

periods? What is the change in the time of external shocks such as the 2008 global
financial crisis?

We use the Malmquist index to assess productivity change over time and answer
the question of productivity variation in the time of external shocks such as the 2008
global financial crisis. The index applied in the research is the Desli–Ray Malmquist
Index (MI) proposed by Ray and Desli (1997). Recall that the index is a product of
three components:

– PEC (Pure Efficiency Change) representing the change in a distance to frontier,
– SEC (Scale Efficiency Change) explaining how a change in the scale on which
DMU operates impacts the overall productivity change, and

– TC (Technology Change) explaining the frontier shift in two subsequent time
periods.

Table 6 displays the geometric mean values of the Desli–Ray Malmquist Index
Components for the period 2004–2017, and the corresponding percentage change is
in brackets. The overall efficiency model with output orientation was applied. The
percent change, denoted by �, was calculated by taking logs of the original values.
Table 6 shows the deterioration of TC during the period 2004–2007. During 2008, the
industry frontier experienced a strong growth of 37% in comparison to 2007, followed
by a drop of 38%.

The Scale Efficiency Change shows a stable trend over the entire period with a
slight increase of 11%, 6%, 9% and 6% over the period 2005-2009, which ties in
with the beginning of operations for many institutions and therefore it is expected
for institutions to change the operational scale during the initial period of operations.
Contrary to the SEC, the PEC shows a variable trend during the entire observation
period. There is a strong increase of 42%, 39% and 34% in PEC during 2004-2007
followed by 24% decrease in 2008. The overall MI has positive change values during
the entire period of 2004-2017, showing a year-by-year productivity increase.
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Table 7 Social efficiency: Desli–Ray Malmquist Index components for 2004–2017

Period TC (�TC) SEC (�SEC) PEC (�PEC) MI (�MI)

2004 0.87 (−14%) 1.03 (3%) 1.38 (33%) 1.23 (21%)

2005 1.05 (5%) 1.12 (12%) 1.14 (13%) 1.33 (29%)

2006 0.77 (−26%) 1.03 (3%) 1.37 (32%) 1.13 (12%)

2007 1.19 (18%) 1.07 (7%) 0.92 (−8%) 1.28 (25%)

2008 0.8 (−22%) 1.23 (21%) 1.38 (32%) 1.37 (31%)

2009 1.32 (28%) 1 (0%) 0.98 (−2%) 1.25 (22%)

2010 0.89 (−12%) 1.03 (3%) 1.56 (44%) 1.55 (44%)

2011 0.85 (−16%) 1.09 (8%) 1.83 (61%) 1.78 (58%)

2012 0.74 (−31%) 1 (0%) 1.42 (35%) 1.05 (4%)

2013 1.05 (5%) 1.03 (3%) 0.99 (−1%) 1.08 (8%)

2014 1.13 (12%) 1.08 (8%) 1.15 (14%) 1.41 (34%)

2015 0.92 (−9%) 0.99 (−1%) 1.08 (8%) 1.04 (4%)

2016 0.97 (−3%) 1.03 (3%) 1.13 (12%) 1.12 (11%)

Table 8 Financial efficiency: Desli–Ray Malmquist Index components for 2004–2017

Period TC (�TC) SEC (�SEC) PEC (�PEC) MI (�MI)

2004 0.9 (−10%) 1 (0%) 1.59 (46%) 1.43 (36%)

2005 1 (0%) 0.99 (−1%) 2.37 (86%) 2.36 (86%)

2006 1.07 (6%) 1 (0%) 1.63 (49%) 1.74 (55%)

2007 1.81 (59%) 1.01 (1%) 0.67 (−41%) 1.22 (20%)

2008 0.55 (−59%) 0.99 (−1%) 1.94 (66%) 1.05 (5%)

2009 1.12 (11%) 0.99 (−1%) 1.06 (6%) 1.21 (19%)

2010 0.95 (−5%) 1 (0%) 1.3 (26%) 1.23 (21%)

2011 1 (0%) 1 (0%) 1.56 (45%) 1.65 (50%)

2012 0.85 (−16%) 1 (0%) 1.98 (69%) 1.7 (53%)

2013 1.22 (20%) 1 (0%) 1.03 (3%) 1.26 (23%)

2014 0.95 (−5%) 0.99 (−1%) 0.94 (−6%) 0.94 (−6%)

2015 1.1 (10%) 0.98 (−2%) 1.03 (3%) 1.11 (10%)

2016 0.84 (−18%) 1 (0%) 1.48 (39%) 1.25 (22%)

Tables 7 and 8 show an analogous analysis for the case of social and financial
efficiency.

5 Results (part III): economy-level factors and DMU-level factors

5.1 Economy-level factors

We apply the Kruskal–Wallis test to detect the significance of influence of various fac-
tors. The following economy-level factors were analysed: presence of credit bureau,
presence of themicrofinance program led by theWorldBank and International Finance
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Table 9 Results of the Kruskal–Wallis test (p-values): economy-level factors

Categoriser Overall efficiency Social efficiency Financial efficiency

Credit bureau presence 0.000 0.000 0.000

IFC project presence 0.000 0.877 0.000

MFI regulation 0.936 0.108 0.373

Interest rate cap 0.001 0.004 0.000

Corporation (IFC), presence of legislation for the microfinance industry and presence
of interest rate limitation for the microfinance industry. For each of the four categoris-
ers, the null hypothesis the distribution of E is the same across the categories was
tested for E = “overall efficiency”, “social efficiency”, “financial efficiency”. Table
9 presents the results of the Kruskal–Wallis test. The results are presented in terms
of p-values: the null hypothesis is rejected at the significance level of 5% (say) if
p < 0.05.

Presence of credit bureau The mean efficiency levels of MFIs are divided into three
groups: “No credit bureau”, “Public registry only” and “Private bureau (or both private
and public)”. For instance, in Kenya both the public data collection agency and the
private credit bureau were established in 2007. Therefore DMUs operating in Kenya
prior to 2007 are in the group “No bureau” and DMUs operating in Kenya in 2007
and later are in the group “Private bureau”.

Presence of the microfinance program led by the World Bank and International
Finance Corporation (IFC) For the microfinance industry and Sub-Saharan region,
IFC is one of the leading global investors in terms of volume, number of projects,
longevity and extension of projects. Thus, the research separates programs led by IFC
into a separate factor for analysis.

Presence of legislation for the microfinance industry The factor indicated the exis-
tence of specific microfinance legislation in an economy with two possible groups
“Yes” and “No”. If there is no separate legislation, but microfinance institutions fall
into the general banking category, the DMUs operating in this economy would belong
to the group “No”. This is also the case if microfinance institutions are excluded from
the general lending category and there is no separate legislation for the industry. This
indicator does not reflect regulations, even though it is related to it in some sense. The
reason for such a definition is in this research we want to separate regulation-related
components such as legislation and interest rate cap and investigate them separately.
There are many other components of regulation not covered by the study for various
reasons (lack of available data or irrelevance to the study questions).

Presence of interest rate limitation for the microfinance industry Interest rate limi-
tation is generally expected to have a significant impact on the operation of creditors.
It is frequently observed that after the introduction of the interest rate cap, the num-
ber of units operating on a market reduces, as some creditors decide to retrieve their
operations from the market. As for all economy-level factors, the groups were divided
based on annual information. DMUs operating in the economy before the introduction
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Table 10 Results of Kruskal–Wallis test (p-values): DMU-level factors

Categoriser Overall efficiency Social efficiency Financial efficiency

Deposits 0.678 0.076 0.170

Prevailing product type 0.000 0.000 0.000

SME orientation 0.000 0.000 0.004

Female customer prevailing 0.004 0.000 0.696

of the interest rate cap are separated into the group “No”, and after the interest rate cap
was introduced, all DMUs operating in this economy are moved to the group “Yes”.

When presence of credit bureau considered, results in the Table 9 suggest rejection
of the null hypothesis for all three efficiency sets. The presence of the private credit
bureau on a market associated with significantly higher efficiency levels in both social
and financial aspects. Public registers, however, are not associated with a positive
trend. The test also indicated a significant difference in the efficiency scores across
groups differentiated by the presence of IFC projects. However this was only the case
for overall and financial efficiency specifications and not for social efficiency. There
is also an indication of a significant difference in the efficiency scores across groups
differentiated by the presence of interest rate limitation for the microfinance loans.

There is no significant difference in the efficiency scores across groups was caused
by the presence of legislation for the microfinance industry. The test suggests retaining
the null hypothesis for all three efficiency specifications. This finding is interesting in
itself, although it is not surprising. Hartarska and Nadolnyak (2007) found that legis-
lation involvement does not directly affect performance either in terms of operational
self-sustainability or outreach.

The Widiarto and Emrouznejad (2015) study found the MFI regulatory status sig-
nificantly affects overall, financial, and social efficiency, i.e. efficiency scores tend to
be lower should MFIs be regulated, although the effect size of the trend is small. The
initial presumption of the authors was that unregulated MFIs excel in social efficiency
due to flexibility in operation whilst regulated MFIs lead in financial efficiency due to
deposit taking authorization and due to stricter authority monitoring regarding profit
and cost management. Our study results confirm this assumption in terms of social
efficiency and challenge the presumption in terms of financial efficiency. As it is shown
in the further section, the presence of a deposit-taking scheme has no relation to the
MFI efficiency level.

5.2 DMU-level factors

The followingDMU-level factors was analysed using the samemethodology as above:
presence of deposit scheme (categories “Yes” and “No”), prevailing product type
(majority of short-term loans with maturity up to 3 months or loans with longer matu-
rity), SME orientation (prevailing orientation on small and medium-sized entities),
prevalence of female customers. Results of the Kruskal–Wallis test, given in terms of
p-values, are summarized in the Table 10.
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Presence of deposit scheme The Kruskal–Wallis test indicated no significant dif-
ference in the efficiency scores across groups differentiated by the presence of a
deposit scheme. The test suggests retaining the null hypothesis for all three efficiency
specifications(p-values equal 0.678, 0.076 and 0.170 for overall, social and financial
efficiency specifications respectively). This finding contradicts general opinion, that
deposit-taking leads to higher financial efficiency of an institution.

Prevailing product typeTheKruskal–Wallis test indicated a significant difference in
the efficiency scores across groups differentiated by indicating the prevailing product
type (p-values equal 0.000 for all three efficiency specifications). The study found
that a group of DMUs focusing on short-term loans (up to 3 months) were associated
with increased mean efficiency level than the overall group.

SME orientation The Kruskal–Wallis test indicated a significant difference in the
efficiency scores across groups differentiated by client group orientation for all three
efficiency specifications (p-values equal 0.000 for overall and social efficiency speci-
fications and 0.004 for financial). The higher average efficiency was observed for the
DMUs fully focusing on SME lending.

Prevalence of female customers The Kruskal–Wallis test suggests a rejection of the
null hypothesis for the overall and social efficiencies (p-values equal 0.004 and 0.000
respectively), and retention of the null hypothesis the financial efficiencies (p-values
equal 0.696) for the group separation based on the prevalence of customers’ gender.
Focusing on female borrowers is generally associated with an increased mean overall
efficiency and with significantly increased social efficiency. It does not, however,
indicate any trend towards financial efficiency.

6 Summary and conclusions

The current research contributes to the literature with its analysis of the social and
financial efficiency of microfinance institutions operating in 36 markets in the Sub-
Saharan African region. The empirical study covers the time period 2004–2017, and
therefore allows for the observation of efficiency trends and their relation to external
factors over time.

Financial and social efficiency of microfinance institutions changes over time, with
the proportion of those that are overall efficient ranging from as low as 18% (2010) to
as high as 35% (2016). The proportion of socially efficient DMUs changes from 13%
to 23% over time and the proportion of financially efficient DMUs from 10% to 29%.

The analysis does not show any strong indicators of mutual exclusiveness of finan-
cial and social efficiency. On the contrary, it shows that some economies (Burkina
Faso, for example) are positioned “in the middle” of the Social-Financial Efficiency
matrix most of the time intervals, which indicates approximately equal levels of social
and financial deficiencies when compared against the sample. The findings are con-
sistent with microfinance sustainability and missing drift research conducted by Kar
and Rahman (2018), where the author found that poverty alleviation and financial
sustainability objectives can be achieved simultaneously.

Microfinance institutions focusing on lending to small and medium enterprises
demonstrate a higher level of efficiency (both social and financial), which is good
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news for the development of small business in the region. Gender focus of the lending
institutions also has a significant influence on efficiency, with female-focused DMUs
being more efficient than the group mean in the social context, and less efficient then
the group mean from a financial perspective. The presence of the private credit bureau
on a market associated with significantly higher efficiency levels in both social and
financial aspects. Public registers, however, are not associated with a positive trend.

The analysis of the regulatory framework and its relation to the efficiency levels
leads to the following conclusions. The presence of microfinance legislation has been
shown to have no significant influence, although an interest rate cap is indeed associ-
ated with a change in performance. Strong differentiation was indicated for all three
efficiency specifications: for overall and financial efficiency, the presence of an inter-
est rate cap was associated with a reduced mean efficiency. For social efficiency, an
efficiency was increased. For all time periods, DMUs operating on the market with an
interest rate cap have a higher mean social efficiency than the mean efficiency of the
sample.

The presence of projects led by international agencies and focused on the develop-
ment of microfinance infrastructure indicated a positive impact on financial efficiency,
but no impact on social efficiency. This is an interesting finding, as such projects are
usually focused on the creation of microfinance infrastructure with the final goal of
improving the social impact of the industry.
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