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This paper offers a first empirical investigation on the complementary effect of inclusive finance
on soundness of individual banks. Using a unique database of financial access survey, we construct
a composite index of financial inclusion for 87 countries over the period 2004 to 2012, and then
investigate a new research question as to whether the global policy drive towards greater financial
inclusion is good for bank stability in a sample of 2,913 banks. We find that higher level of
financial inclusion leads to greater bank stability. This complementary effect is more pronounced
when banks have higher market power and operate in countries where political stability, rule of
law, and regulatory environment are stronger. Exploiting cross-country and temporal variations in
the timing of inclusive banking agenda, we show that enabling inclusive financial environment
increases soundness of banks in the treated countries by 36%. Taking industry data, we also show
that financial inclusion exerts disproportionately more positive effects on growth of small firms,
and firms that rely more on external finance. Our results highlight that the importance of ensuring
inclusive financial system is not only a development goal but also an issue that should be prioritised
by banks as such a policy drive is good for their stability.
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“What improves the circumstances of the greater part can never be regarded as inconveniency to
the whole. No society can surely be flourishing and happy, of which by far the greater part of the
numbers are poor and miserable”.

Adam Smith (1776)
1. Introduction

While the recent empirical literature provides evidence on the positive role of financial
inclusion in promoting wellbeing of households and economic growth through extending access
of the disadvantaged groups to basic financial services in the form of greater use of formal bank
account and savings, little attention has been devoted to investigate whether such a development
goal has ramifications on soundness of banks.}? The most challenging issues for the financial

institutions to facilitate access to finance are the high operating costs and the risk associated with

1 See, for example: Wurgler (2000); Beck et al. (2000); Klapper et al. (2006); Demirglic-Kunt et al. (2008); Demirg(ic-
Kunt et al. (2015); Burgess and Pande (2005), and Banerjee et al. (2013), in India; Bruhn and Love (2009), and Bruhn
and Love (2014), in Mexico; Karlan and Zinman (2010), in South Africa; Dupas and Robinson (2009), in Kenya.

2 The degree of financial intermediation causally impacts economic growth and employment (see a survey in Pasali,
2013).



servicing, monitoring and administering loans to individual households and small and medium
enterprises (SMEs) who often lack required documentations, collaterals and credit histories (e.g.,
Conning, 1999; Demirgug-Kunt et al., 2008, henchforth DBH; Hermes et al., 2011). Broadening
access of the low income groups to formal financial services has therefore always been perceived
as an antagonistic strategy, which might dampen the performance of banks.3 Using a large sample
of bank-level data on 2913 banks across 87 countries over the period 2004 to 2012, this paper
focuses on a specific dimension of financial development—financial sector inclusiveness—and an
important regulatory issue at the micro level-bank stability, and supports the opposing view that
inclusive finance and bank performance are indeed complementary, employing a range of
parametric and semi-parametric methods.*

In recent years, formal financial institutions are increasingly searching for new
opportunities and markets, and seeing the benefits of micro-finance style of operations.® Since
formal financial institutions have superior scale, skill and technological capacity (Peachy and Roe,
2006; DBH, 2008; Beck et al., 2011), many of them have extended their networks towards poor
households and SMEs for higher profitability (Hermes et al., 2011). By exploiting technological
advancements they can provide basic financial services to a large number of customers especially,
those on the lower rung of the income ladder potentially at a reduced cost. With supportive
regulatory environment, by exploiting scale economies banks can not only ease financial
constraints to marginalised groups and small firms, but also reduce risk and become more
profitable at the same time (see e.g., De la Torre et al., 2010; Montgomery and Weiss, 2011).

Since financial exclusion has been identified by policy makers as a key barrier to
development globally, expanding banking services to people has been prioritised by governments
to make financial inclusion a reality (Demirguc-Kunt et al., 2015). Over the past decades, the
central banks both in emerging and developed countries have taken many initiatives in conjunction
with many multilateral agencies including the IMF, G20, the Alliance for Financial Inclusion
(AFI), and the Consultative Group to Assist the Poor (CGAP) to enhance the inclusive banking
agenda (see DBH, 2008). Furthermore, in the last two decades, the banking sectors in the

3 Recent study suggests that almost 2.5 billion adults, just over half of the world’s adult population, do not use any
form of formal financial services, where 19% and 72% of them are from developed and developing countries,
respectively (Kendall et al., 2010).

4 Throughout this paper, we use the term “bank performances” and “bank stability” interchangeably.

5 See a detailed survey in Harper and Arora (2005) on why commercial banks are so much interested in micro-
finance style of operations.



developing countries observed increasing presence of foreign-owned banks, which are more
sophisticated and equipped to attract larger firms and high-net-worth individuals, making
domestically owned banks to search for new markets that were previously underserved and/or
excluded (See DBH, 2008, p.78).% At the same time, over the past decade, many countries have
undertaken a large number of banking regulatory reforms (Barth et al., 2008), which perhaps have
had a meaningful effect on levels of financial inclusion and hence on the soundness of financial
institutions. Given the changed regulatory environment, it therefore would be interesting to
investigate how financial inclusion impacts banking stability.

To our knowledge, there is no direct empirical evidence on the channels through which
financial inclusion affects bank stability. Existing literature implicitly indicates several potential
channels through which financial inclusion may influence soundness of banks or risk-taking (see
Section 2). By reaching out to more customers, banks may garner ample cheap retail deposits while
reducing reliance on volatile wholesale funding. They may have new opportunity to allocate
necessary credits for more productive entrepreneurial activities while reducing distance with
borrowers — reduced distance alleviates asymmetric information problems and aids banks to
decrease default rates through underwriting sound loan contracts. Therefore, financial outreach—
banks’ branch network expansion, should influence the levels of bank stability.’

Despite the remarkable benefits of access to finance on financial development and hence
to inclusive economic growth, there is no existence of empirical literature on the issues related to
bank stability. Perhaps the most closely related paper is the seminal work by Beck et al. (2007Db),
henchforth BDM who investigate the determinants of financial sector outreach, and its role on
firm’s financing obstacles. They find that firms report less severe financing obstacles in countries
with better outreach. More recently Beck et al. (2014b) investigate the link between bank branch
outreach and firm’s tax avoidance. The limited research in this area is somewhat obvious given
the limitations of supply- and demand-side data availability on access. In addition, the lack of
development of reliable quantitative index of financial inclusion hitherto restricts explicit analysis

of the effects of inclusive financial systems on various aspects of bank performance.

6 Using survey data for over 16,500 households, Beck and Brown (2014) show international evidence that foreign
banks “cherry pick” financially transparent customers.

" More recently Goetz et al. (2015) show that the geographic expansion of bank holding company (BHC) across U.S.
metropolitan statistical areas lowers BHC risk.



This study fills this gap and makes several contributions to the literature. First, while most
of the empirical papers assess the effect of financial inclusion on various socio-economic
indicators (e.g., Butler and Cornaggia, 2011; Allen et al., 2013; Demirgul¢-Kunt et al., 2013a;
Demirgug-Kunt et al., 2013b), or use disaggregated single indicator of financial inclusion (e.g.,
BDM, 2007), this paper constructs a multidimensional index of financial inclusion at country level,
and uses to see the effect on bank-level stability in a cross-country analysis, including developed,
developing, and transition economies while controlling for bank-specific, country-specific, and
institutional characteristics that one typically encounters in financial development literature. Our
financial inclusion index has some advantages over the measures used in the literature.
Specifically, we use IMF Financial Access Survey (FAS) dataset to construct a composite index
of financial inclusion incorporating three different dimensions, such as accessibility, availability
and usage that deem to have substantial impact on inclusiveness in the financial sector. As these
dimensions are highly correlated with each other, we capture common variation among them using
principal component analysis (PCA). Then, we develop an index of financial inclusion deriving
weight of each dimension, which is useful because it can allow us to construct a composite index
that enables comparison across countries minimising concerns about measurement error. The time
series dimension of this index allows us to exploit within country variation in the inclusiveness of
the financial sector, and explore the effect on bank stability in a systematic way. We also test the
validity and robustness of our index using data from the World Bank global financial inclusion
index (henceforth Global Findex) and World Bank Enterprise Surveys (WBES).

Second, addressing the impact of financial inclusion on bank stability is non-existent both
in the academic and regulatory circles.® This paper is the first, to our knowledge, to address this
research agenda in a cross-country setting to contribute to this contemporary policy issue related
to financial development and financial inclusion using bank level data. Most of the evidences are
either anecdotal® and/or use simple analyses at macro-level (e.g., Hannig and Jansen, 2010; Han
and Melecky, 2013; Morgan and Pontines, 2014). Third, we use instrumental variable (IV)
estimator to extract the exogenous component of financial inclusion while controlling for

unobserved bank characteristics that might affect both financial inclusion and stability reducing

8 Throughout this paper, we use the term “access-stability” and “financial inclusion-bank stability” synonymously.
% Tetangco, A., “Philippines CBG: the positive influence of financial inclusion”, the Banker, October 1 2013,
http://www.thebanker.com/Comment/Viewpoint/Philippines-CBG-the-positive-influence-of-financial-
inclusion?ct=true



concerns about endogeneity. Fourth, our paper contributes to the literature that explores the
determinants of banking stability (e.g., Berger et al., 2009; Laeven and Levine, 2009; Houston et
al., 2010; Beck et al., 2013; Anginer et al., 2014). Fifth, our study offers in-depth evidence on the
impact of financial inclusion on banking stability for a large number of developed and developing
countries over a longer period, during a period of global financial instability for which regulators
were upbeat about broadening access of the marginalised groups to formal financial services while
keeping bank’s excessive risk taking at check, especially in the post crisis era. As from a
supervisory and policy perspective it is important to understand whether broadening access of the
isolated poor people to formal financial services is complementary or antagonistic to the soundness
of banks, the results of this study should prove useful to researchers and policymakers alike.

Sixth, in the presence of greater bank competition, it is important to know whether
financial inclusion can still promote average bank soundness. The cross-country nature of our
dataset allows us to explore the role of bank competition and institutional environment on the
access-stability relationship, which are of particular interest for policy. In countries with better
quality of institutions, the effect of financial inclusion on bank stability is more pronounced, while
in the presence of greater bank competition, inclusive banking is still beneficial for bank stability
and therefore banks should embrace inclusive finance as promoted by policy makers around the
world. Finally, we run an array of sensitivity checks using other proxies of financial inclusion,
bank competition and stability, by executing alternative estimation approaches (panel data vs.
cross section) and by employing different sample specifications, particularly running regression
for the sample of developing countries. We also exploit cross-country and temporal variations in
the timing of inclusive banking agenda, and unearth a causal evidence that enabling inclusive
financial environment is good for bank stability using differences-in-difference approach. To
alleviate any selection bias and confounding factors in the treatment effects, we also check the
robustness of our results for matched samples using a range of matching estimators.

Finally, our study complements finance-growth literature. Since higher levels of financial
inclusion are likely to influence overall supply of credit, it is likely to affect the level of growth of
firms. Therefore, following the seminal work by Rajan and Zingales (1998), and a recent study of
Beck et al. (2008), we shed some interesting insights into the channels through which greater

financial inclusion alleviates financing obstacles of private firms, which in turn affect firm growth.



Inclusive financial sector may induce banks to allocate credit to small firms, and to firms in those
industries that are in need of more external finance, which enhances overall economic growth.

Our results indicate that there is a strong link between financial inclusion and bank
stability. In particular, the higher the degree of financial inclusion, the better the banks’
performance is, in terms of reducing risks. The evidence also suggests that any beneficial effects
of financial inclusion on bank stability tend to be more pronounced in banking sectors with less
competition. As banks expand their operations towards areas that were previously underserved
and/or excluded, they are able to reduce excessive risk taking when they have higher market power.
We also investigate the influence of institutional settings on the access-stability relationship, and
find that the institutional environment in which banks operate reinforces the complementarity
effects of financial inclusion on soundness of banks. Specifically, greater freedom of expression,
political stability, regulatory quality, and rule of law enhance the positive relationship between
financial inclusion and bank stability.

As we derive our financial inclusion measure form the IMF’s FAS dataset by using supply
side data at the aggregate level, we have tried to add as many dimensions as possible to get a
comprehensive picture of overall financial inclusion of a country, and we have checked the
robustness of our results running the same regressions using different measures of financial
inclusion, and found unambiguously similar results.

The remaining part of the paper is organised as follows: Section 2 talks about the
dimensions of financial inclusion and discusses various channels through which inclusive financial
sectors can affect soundness of banks. Section 3 describes the data and descriptive statistics and
Section 4 outlines the empirical models. Section 5 discusses the empirical results with sensitivity
analyses. Section 6 relates financial inclusion to the level of industry growth. Section 7 provides
evidence on the inclusive banking agenda and bank stability, while Section 8 concludes with some

policy implications.

2. Inclusive financial sector and its complementary effect on bank stability
We hypothesise that broadening access of all economic agents to formal financial
services—greater financial inclusion-is likely to have important influence on the degree of bank

stability. In this section, we introduce the various components of financial inclusion, which are



incorporated in the construction of composite index of financial inclusion and discuss their
potential effects on bank stability.
2.1. Inclusive financial systems

In an inclusive financial sector, any member of the economy, irrespective of background,
should enjoy the ease of access, availability, affordability, and usage of the basic financial services
provided. While measuring an index of financial inclusion one should therefore incorporate as
many dimensions as possible that should have an impact on inclusiveness of the financial sector.
Information on various dimensions can be obtained from demand-side surveys, such as the Global
Findex database, an individual-level database comprised of survey data collected over the 2011
calendar year covering more than 150,000 adults in 148 economies. Since the costs and collection
of survey data are demanding, and the availability of such data for longer period is unreasonable,
we therefore focus on supply-side data—FAS database—that were collected by BDM (2007) with
the joint effort of World Bank for 2003-2004, and later on extended by the Consultative Group to
Assist the Poor (CGAP) and by the IMF.

Using FAS database, we measure the index of Financial Inclusion for 87 countries for the
period 2004 to 2012. In general, there is a consensus, at least from the regulator’s perspective, that
financial inclusion can be measured using four dimensions, namely the penetration/accessibility,
availability, affordability, and usage. Given the data availability constraint, the variable we use for
each dimension often requires proxies. For the penetration dimension, we use the number of bank
accounts per 1,000 populations to integrate the depth of the financial access.'® The availability
dimension is used to account for the pervasiveness of outreach of the financial sector in terms of
banks’ physical outlets, as physical distance to physical point of financial services deems to be an
important impediment to financial inclusion (see Allen et al., 2014). We use two classes of
penetration of banking services i.e., demographic and geographic penetration of bank branch and
ATM (e.g., see BDM, 2007; Beck et al., 2014b). For the demographic penetration, we use the
number of bank branches and number of ATMs per 100,000 people, and for the geographic
penetration we use the number of bank branches and number of ATMs per 1,000 square

10 The actual representation of penetration dimension would have been had data of the number of people having
banking accounts rather than the number of accounts per capita. The caveat is that in the latter case the number of
“banked” population might be overestimated due to dormant accounts and/or double count of accounts of the same
person.



kilometres.*! The affordability dimension can also be classified into various sub-categories that
include “transaction costs” and “ease of transaction”.'? Since the data on the affordability
dimension is rather scarce, this dimension is not considered in the computation of financial
inclusion index. For the usage dimension, we use the volume of credit plus deposit relative to the
GDP. BDM (2007) investigate financial sector outreach and its determinants by using cross-
country data to identify common trends across the abovementioned indicators. It is easier for the
general public to comprehend and compare an indicator across countries that is composite in nature
engrained with many correlated indicators (OECD, 2008). In this paper, we overcome the
shortcomings, and build upon BDM (2007) to introduce a multidimensional weighted index of all
variables as a measure of financial inclusion (see Section 3.2 for details). In our analysis, we use
both the composite index and the three dimensions to explore the relationship between financial
inclusion and banking stability.
2.2. Financial inclusion and bank stability

From a theoretical perspective, it is a priori not clear whether inclusive financial sector is
good for bank stability (i.e., less risk taking). Through financial outreach—geographical and
demographical bank’s branch network penetration, banks can serve a wide range of customers
potentially at a reduced cost once necessary infrastructures are in place (see Berger et al., 2010).
By exploiting expertise i.e., managerial and technical expertise, they can improve operating
efficiency and revenues as they have cheaper funding, new lending and investment opportunities
(see e.g., Saunders, 1994; Berger and DeYoung, 2001; Deng and Elyasiani, 2008; Demirgii¢-Kunt
and Huizinga, 2010).

It is argued in the literature that retail deposits are sluggish, insensitive to risks and
provide a stable cheaper source of long term funding (e.g., see Calomiris and Kahn, 1991; Song
and Thakor, 2007), compared to wholesale funding which is extremely volatile and often costly

(e.g., see Demirglic-Kunt and Huizinga, 2010; Huang and Ratnovski, 2011; Poghosyan and Cihak,

11 As the distribution of bank branches and ATMs are not always uniform and often concentrated in urban areas of the
country and provide access to some individuals using area- and population-based ratios may undermine the true
penetration of banking services (BDM, 2007).

12 Having information on affordability dimension would certainly improve the quality of financial inclusion index, but
comparable macro data for a large number of countries is hard to get by. For example, the annual fees charged to
customers for ATM cards and/or accounts i.e. “transaction costs” and the minimum amount and/or document requires
opening savings or checking accounts i.e. “ease of transaction”.



2011).%® Huang and Ratnovski (2011) show that wholesale financiers are prone to very mild
negative information or rumours, and most of the time they are reluctant to rollover short-term
funding as they have access to the information of the quality of bank projects. While comparing
informed and arm’s length debt, Rajan (1992) finds that the informed debt holders (i.e., wholesale
funders) could discontinue funds for a project with negative present value unless they are
compensated with higher interest rate. Recent empirical studies also show that banks relying more
on retail deposits rather than on wholesale funding were more stable during the recent financial
crisis (e.g., Demirgiic-Kunt and Huizinga, 2010; Poghosyan and Cihak, 2011). Demirgiic-Kunt
and Huizinga (2010), using a sample of listed banks in 101 countries for the period 1995-2007,
also find that higher level of non-deposit funding shares increases banking fragility. Ratnovski and
Huang (2009) show that the ample retail depository funding that was the key factor behind the
relative resilience of Canadian banks during the 2008 turmoil. Moreover, during the recent credit
crunch when the wholesale funding dried up it was the diversified retail deposit base that cushioned
financial institutions from fragility (see Hannig and Jansen, 2010). While banks extend deposit
facilities to a large pool of customers they are able to attract a large number of small retail deposits
which are often cheaper than wholesale funding.!* Therefore, greater diversification in funding
strategy associated with financial inclusion in mobilising deposits should reduce risks and funding
costs of banks, enhancing bank stability. For example: during financial distress when panic gets
into depositors, they run on banks to withdraw their savings (Diamond and Dybvig, 1983; Shin,
2009). Recently, Han and Melecky (2013) find international evidence for the period 2006-2010
that, by dint of the law of large number, correlated deposit withdrawals (i.e., bank run) could be
mitigated during stressful times if bank deposits are more diversified i.e., held by more individuals

and firms.

13 The retail deposits are sluggish because the withdrawals of them are motivated by the individual depositors liquidity
need, and thus it is predictable based on the law of large numbers. In addition, they are insensitive to risk partly
because of the deposit insurance provided by the government (e.g., Kim et al., 2003; Song and Thakor, 2007). For
example, in the all recent bank failures (e.g., Continental Illinois, Northern Rock, IndyMac), it was short-term
wholesale financiers who exited faster than retail depositors without having significant losses. In the case of Northern
Rock, retail depositors run on bank took place after it had nearly exhausted its liquid assets to pay short-term wholesale
financiers (Shin, 2009; Goldsmith-Pinkham and Yorulmazer, 2010).

14 Several governments, especially in the developing countries, are making financial inclusion an essential part of their
national plans. For example, on 28 August 2014, government of India has launched the ‘Pradhan Mantri Jan Dhan
Yojana’ (Prime Minister's People Money Scheme), with the explicit aim of removing financial exclusion. Though this
scheme has an option for opening new bank accounts with zero balance, banks were able to garner deposits of 1500
crore (US$240 million) within two weeks of the launch of the scheme, with around 30.2 million new accounts.



The greater financial inclusion is also likely to influence the overall level of lending
opportunity of banks. By reaching out to unbanked/underbanked areas while extending small
credits, banks can reduce distance and build strong relationship with customers. Recent literature
shows that distance between lender and borrower undermines efficacy of banking services through
intensification of asymmetric information problem (Degryse and Ongena, 2005; Hauswald and
Marquez, 2006; Mian, 2006; Deng and Elyasiani, 2008). Hauswald and Marquez (2006) develop
amodel and show that lender can get precise signal about borrower’s quality if it decreases distance
with borrower. In addition, banks can also reduce informational asymmetry by obtaining
proprietary information about borrowers while providing access to basic financial services (e.g.,
Black, 1975; Fama, 1985; Rajan, 1992). To deal with less creditworthy and clients who often lack
collateral, banks require to adopt lending techniques that are based on soft information (i.e.,
relationship lending). Exploiting this lending technology, they can also reduce moral hazards and
adverse selection problems, and get comparative advantage over other financial institutions
seeking informational rents (see Sharpe, 1990; Petersen and Rajan, 1994; Buch et al., 2012).%® For
example, using US bank holding companies, Akhigbe and Whyte (2003) and Deng and Elyasiani
(2008) find that geographic diversification enhances bank value and risk reduction. Deng and
Elyasiani (2008) also find that diversification across more remote areas (in our case, the areas
where financial services are hardly available) is associated with greater value enhancement and a
slighter risk-reduction effect. Therefore, when banks diversify to regions where more unbanked
population are located, they are better able to understand the nuances of the local household/firm
environment, which should reduce the probability of default rates, cost of monitoring and enhance
lender-borrower proximity, and relationship, which in turn enhances larger risk-reduction.®

In contrast, if bank attracts a large pool of extremely low creditworthy borrowers due to
financial inclusion it can derail banking stability as they require to extend small credits to a wider

15 Linking three unique datasets, in a more recent study, Beck et al. (2014a) show that relationship lending alleviates
SMEs’ credit constraints during a cyclical downturn, and this effect is strongest for smaller and more opaque firms,
and in regions where the downturn is more severe.

16 1t may also be the case that geographic diversification is associated with banking stability loss due to informational
asymmetries binding with poor households or small firms. It may also occur due to lack of managerial and technical
expertise, agency problems related to complex organisational and product structure (Acharya et al., 2006).
Investigating the impact of geographic diversification, Acharya et al. (2006) on Italy and Goetz et al. (2013) on U.S.,
did not find any improvement in the risk-return trade-off and market valuations, respectively.
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set of borrowers. " In a recent study of Adasme et al. (2006) with respect to the portfolio of Chilean
banks, however find that losses on large loans are greater and unpredictable than losses on small
ones.®® It suggests that providing access to credits to a large number of small borrowers bank
should be able to reduce monitoring costs and volatility of earnings. In addition, disbursing small
loans is always a routine and standard task, which involves less monitoring and screening cost.
Moreover, according to portfolio theory, diversified banks can decrease earning volatility and
adverse risk-taking incentives through cross-subsidisation (Boot and Schmeits, 2000). Rossi et al.
(2009) on Austrian banking data find that increased diversification of loan portfolio requires banks
to keep lower future provisioning, which in turn results in a reduction of realised risk. Using
conventional and Islamic banks for the period 2002-2010, Shaban et al. (2014) find that
profitability is one of the main reasons for Indonesian banks to lend to small businesses. They also
find that greater diversification of loans towards small businesses is associated with lower risk
provisions for Indonesian banks. Therefore, by extending access of a large pool of customers to
small credits, banks can decrease potential monitoring costs and losses compared to large loans,
which in turn enhances soundness of banks.

Above all, since greater financial inclusion increases the supply of bank credits, which is
always the vital and cheaper source of external finance for SMEs (e.g., Petersen and Rajan, 1997;
Berger and Udell, 1998), it also aids in the growth of small firms, and firms that need external
finances. Literature evokes that financial development (i.e., financial inclusion) disproportionately
helps industries with technologically larger shares of small firms, and also the industries with
higher dependence on external finance (Rajan and Zingales, 1998; Beck et al., 2008). Since more
inclusive financial systems will ameliorate market frictions—i.e., informational opacity and
transaction costs—small firms and firms that rely more on external finance in the economy will
grow faster because the relatively easier access to credits. With the increasing supply of credits,
borrowers will get favourable loan contracts, which would be vital to disincentivise borrowers
from asset substitution—-where borrowers utilise the funds to invest in riskier projects, which in

turn enhances bank stability as borrower’s default probability decreased.

17 Regarding the recent subprime crisis, Rajan (2011) elucidates that “easy credit” as a mechanism to reduce income
inequality can create a “fault line” along the financial system undermining the financial stability owing to enormous
stresses.

18 Using randomized experiments, De Mel et al. (2008) in Sri Lanka and McKenzie and Woodruff (2008) in Mexico,
estimate capital returns to investment in microenterprises, and find that micro-entrepreneurs are indeed able to pay the
high interest rates charged by microfinance institutions.
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Apart from the channels discussed above, there are some exogenous risks (i.e., natural
disasters, social and political disruptions) that can undermine efficient financial intermediation and
stability (Hawkins, 2006). Therefore, our final channel is the social and political stability. A
number of recent studies find that greater financial inclusion: reduces income inequality and
poverty (e.g., Burgess and Pande, 2005; Beck et al., 2007a; Bruhn and Love, 2014); increases
employment (e.g., Prasad, 2010); improves mental well-being (e.g., Karlan and Zinman, 2010;
Angelucci et al., 2013); favours education (e.g., Flug et al., 1998); helps making better decision
(e.g., Mani et al., 2013); and enhances new firm creation (e.g., Guiso et al., 2004; Klapper et al.,
2006; Banerjee et al., 2013).'° For example: using state-level data in India, Burgess and Pande
(2005) find that expanding bank branches in the rural areas had a significant positive impact on
poverty alleviation.?° Similarly, recently, Bruhn and Love (2014) provide evidence from Mexico
using randomized evaluation suggesting that facilitating better access to finance to the poorest of
the poor have positive impact on poverty alleviation. They also find that access to financial services
has positive impact on economic development through the channel of keeping individuals
employed and fostering the survival and creation of informal business. As the nature of SMEs
business operations is labour intensive, Prasad (2010) observes that financial constraint to SMEs
has adverse effects on employment growth. On a study of Compartamos borrowers in Mexico,
Angelucci et al. (2013) find that access to credit does have a positive impact on mental well-being.
Therefore, the positive effect of financial inclusion on various key socio-economic indicators is
indispensable to inclusive economic growth and sociopolitical stability, which in turn could lead
to greater efficiency in the financial intermediations and soundness of banks (see e.g., Hannig and
Jansen, 2010; Khan, 2011; Cull et al., 2012).

Overall, since providing access to finance seems to have multiple positive effects on many
aspects of the economy including banking operations, we therefore view the link between financial

inclusion and bank stability as ultimately an empirical question.

19 Bauchet et al. (2011) summarize evidence from randomized evaluations of microfinance. The general findings of
these studies are that financial services have positive impact on numerous microeconomic indicators, including self-
employment, business activities, household consumption, and well-being.

20 Jayaratne and Strahan (1996), using branching deregulation implemented by different U.S. states over the period
mid-1970s to mid-1990s, find that the relaxation of intra- and interstate branching had positive impact on economic
growth.
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3. Data and descriptive statistics

To investigate the relationship between financial inclusion and bank stability, we draw
data from a number of sources: (1) the bank level dataset compiled from the BankScope database
(provided by Bureau van Dijk and Fitch Ratings) that contains detailed balance sheet and income
statement information for both public and private banks in any given country; (2) the macro data
compiled from the World Bank World Development Indicators (WDI); (3) the instruments for IV
regressions are collected form the Heritage Foundation: Doing Business database, and
Entrepreneurship Database; (4) the variables used to construct financial inclusion index is
compiled from the IMF’s FAS database; (5) six indicators of institutional quality is taken from
Kaufmann et al. (2010) Governance Index; (6) firm-level indicators are taken from the World Bank
Enterprise Surveys (WBES) to check the relationship between financial inclusion index and firms’
access to finance/firms’ financing obstacles; and (7) industry-level data on share and growth rate
of value added are taken from the Industrial Statistics Database (INDSTAT4) published in 2010
by the United Nations Industrial Development Organisation (UNIDO). Data on external finance
dependence (EFD) and small firm share (<N employees) of 36 industries are from Rajan and
Zingales (1998) and Beck et al. (2008), respectively. Our dataset comprises of 2,913 commercial
banks, cooperative banks and Islamic banks (13,836 bank-year observations) in 87 countries over
the time period 2004-2012, which represent, respectively 57.4%, 41.3%, and 1.3% of the sample.
Since the objective of this study is to investigate the impact of financial inclusion on bank stability,
we apply a number of selection criteria to obtain our sample. First, we exclude countries for which
we have no information on different dimensions of financial inclusion index. Second, we discard
unconsolidated reports of banks whenever consolidated ones of the same group are available to
offset double counting. Third, we drop banks that had information for fewer than three consecutive
years, as the bank stability measures computed in this study based on rolling windows over the
past three years. We deflate all monetary values to 2005 (2005 = 100) prices using the GDP deflator
of US obtained from the WDI. The deflated series are reported in millions of US dollar ($). The

variable definitions and the data sources are described in Appendix A.

3.1. Measuring bank risk

We follow Laeven and Levine (2009) to measure Zscore which is widely used in the

literature and considered to be an unbiased and complete indicator of bank riskiness (see, for
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instance, Houston et al., 2010; Turk Ariss, 2010; Fang et al., 2014). Using assets returns, its

volatility and leverage, we calculate Z-score as follows:

ROA[ + EQA[ (1)

Z —score, = (ROA)
it

where ROA and EQA are the average return-on-assets and the equity-to-assets ratio, respectively
and o (ROA) is the standard deviation of return-on-assets. We can interpret this score as the number

of standard deviation below the mean by which returns would have to drop before all equity in the
bank gets depleted (Boyd and Runkle, 1993; Beck et al., 2013). If banks’ profitability is normally
distributed, the inverse proxy of Zscore can be considered as bank’s probability of insolvency. In
other words, higher returns and capitalisation would increase but volatile returns would decrease
the stability of banks.
3.2. Measuring and verifying the strength of the financial inclusion index

The components used in the construction of financial inclusion are highly correlated with
each other. To sufficiently capture the common variation among these correlated components of
financial inclusion as a single measure, we develop an index that represents the overall
inclusiveness in the financial sector using principal components analysis (henceforth PCA, see
Online Appendix Section E1 for details on PCA).?* The first principal component from PCA has
the interpretation of being the single linear combination of the financial inclusion indicators that
explains most of the variations we see in these indicators. This index will sufficiently deal with
the problem of multicollinearity and over-parameterisation as a single measure of financial
inclusion. Before using PCA, indicators of each dimension are normalised to have values of zero
and one so that the scale in which they are measured is immaterial.?? Since the availability
dimension is comprised of four variables initially we capture common variation among four
outreach variables using the PCA and construct availability dimension. Subsequently, we use the
PCA to extract the common principal component (PC) of the three dimensions that capture
different aspects of the inclusive financial sector: the penetration, availability and usage of the

financial services.

21 Constructing composite index using principal components analysis is well-documented in several pape