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Abstract

This paper aims to analyse the statistical significance of MFIs’ and banks’ performance
on economic development through a GMM panel analysis between 1999 to 2016. Our
main contributions to previous literature are twofold. Firstly, we consider a greater variety
of indicators to capture different aspects of the banks’ and MFIs’ performance. Secondly,
besides traditional channels of transmission such as investment and human capital, we ac-
count for an important potential transmission channel, which is consumption. We mainly
find that despite their relatively small size, MFIs’ performance contributes to economic de-
velopment even when banks’ performance is taken into account. Furthermore, our results
suggest that by improving their social and financial performance, MFIs increase invest-
ment and consumption. Especially, we show that women use their loans to consume rather
than to invest. Finally, we also find that banks’ performance improves GDP per capita
through investment, consumption and human capital.
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1 Introduction
Many empirical studies have attempted to analyse and measure the contribution to growth
that financial institutions provide (see Ang 2008; Baltagi, Demetriades, and Law 2009; De
Gregorio and Guidotti 1995; Jalilian and Kirkpatrick 2002; King and Levine 1993a, 1993b;
Odedokun 1996). In these studies, authors measure financial development by using aggregate
financial or monetary variables such as the ratio of M2 to GDP (King and Levine 1993a), the
M3 to GDP ratio (Khan and Senhadji 2000), gross domestic savings to GDP (Hassan and al.
2011), banks’ deposits or assets over GDP, and private credit by banks over GDP (Levine,
Loayza, and Beck 2000) or liquid liabilities to GDP. However, it is crucial to account for
different types of financial institutions as far as they serve different objectives and clients or
provide different types of financial services. Consequently, the previously mentioned mea-
sures are problematic to the extent that pooling all these institutions within the same financial
sector won’t allow for capturing their potentially different effects on economic development.

Many studies have taken an interest in the growth effect of banks very early on at the macro
level. Conversely, the focus mainly stays on the microeconomic effects of microfinance insti-
tutions (MFIs), almost at a local level (see Khandker 2005). Indeed, microfinance is a recent
bottom-up approach to financing development that focuses mainly on the individual. Based
on World Bank estimation, 2.7 billion people globally have no access to formal financial ser-
vices (Chaia and al. 2009; World Bank 2011) and must rely on informal financial services
that may be more costly and less reliable (CGAP 2010). However, according to the report
of the Microcredit Summit Campaign (Reed 2013), microcredit increased exponentially from
1997 to 2010, from the 7.6 million poorest clients receiving microcredit at the end of 1997
to 137 million at the end of 2010. In 2010, the total number of clients reached by the 3,652
microfinance institutions reporting to the Summit was 205 million. According to data from
the MIX Market (2019), the gross loan portfolio of the 762 worldwide MFIs reporting data to
this institution totalled USD 112 billion at the end of 2017.
Based on all of these characteristics and despite their relatively small size, many studies aim
to overcome this shortcoming by differentiating between the performance of banks and MFIs.
MFIs are social enterprises that aim at balancing both their social and financial outcomes. It
is precisely the “economic paradox” whereby financial institutions’ profitability should lead
to poverty reduction and economic growth. Therefore, a growing amount of microfinance re-
search and practice distinguishes between MFIs’ social and financial performance and proxy
social performance by their outreach to poor clients. The latter is quantified by indicators
such as average loan balances, number of borrowers, as well as percentage of female clients
(Rosenberg 2009). Regarding MFIs’ financial performance, it is measured by profitability,
portfolio quality, efficiency-productivity and balance sheet management, or more precisely,
return on equity, return on asset, profit margin, portfolio at risk, operational cost to average
loan portfolio and portfolio yield.
Furthermore, prior literature has found bidirectional causal interactions between both MFIs’
performance and economic development (e.g., Assefa and al. 2013; Vanroose and D’Espallier
2013; Lopatta and Tchikov 2016). Indeed, some studies show that microfinance impacts eco-
nomic development by increasing economies’ capital and improving financial development
(Armendariz and Morduch 2010; Kamath 2009). Empirically, Adonsou and Sylwester (2015)
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find that the growth of microfinance loans has a positive and significant effect on economic
growth and total factor productivity. Buera and al. (2012) conclude that microfinance can
have significant effects on output, capital, wages, interest rates, and total factor productivity.
Ahlin and Jiang (2008) and Yusupov (2012) also find that microfinance can have significant
macroeconomic effects.
Given the above, our work is mainly in line with the studies of Lopatta and Tchikov (2016,
2017) and Adonsou and Sylwester (2015, 2017), which investigate the MFI-specific contribu-
tion to sustainable economic development. Following Swamy and Tulasimala (2011) as well
as Lopatta and Tchikov (2016, 2017), our main assumption is that banks and MFIs have a mis-
sion of long-term economic development. Thus, we will measure the fulfilment of this mission
by country-level economic development indicators such as GDP per capita and GNI per capita.
Indeed, the underlying idea is that financial development contributes to the improvement of
economic growth, the corollary of which can be the reduction of poverty levels. In other
words, we indirectly investigate the promise of banks and MFIs for long-term economic de-
velopment in an attempt to measure its fulfilment. In addition, we consider a large variety of
indicators that help to capture different aspects of banks’ and MFIs’ performance that had not
yet been taken into account simultaneously in the previous literature. Indeed, we are the first to
consider simultaneously financial performance indicators (the yield on gross portfolio, return
on assets, ratio of operating expense to loan portfolio, operational self-sufficiency, the ratio of
the provision for loan impairment to assets, profit margin), social performance indicators (the
number of active borrowers, number of active clients, the average loan balance per borrower
/ GNI per capita, the percent of female borrowers), banking system stability indicators (the
banking system z- scores, bank credit as a share of total deposits, ratio of bank liquid assets to
deposits and short-term funding, cost-to-income ratio) and banking system efficiency indica-
tors (the ratio of bank interest revenue to interest-bearing assets, ratio of bank overhead costs
to total assets, bank return on assets, bank return on equity and bank non-interest income to
total income).
In addition, although some randomized field experiment have found a non-significant impact
of access to microcredit on consumption (Augsburg and al. 2015; Banerjee and al. 2015; An-
gelucci and al. 2015; Tarozzi and al. 2015); it is interesting to note that several works confirm
a significant effect (Attanasio and al.; 2015; Cai and al., 2017). Precisly, Attanasio and al.;
2015 use an randomized controlled trial to analyze the impacts of microcredit in Bosnia and
Herzegovina.
Their present present some evidence of reduction in consumption and savings. In Addtion,
Attanasio and al. (2015) evaluate the impact on poverty of a joint responsibility microcre-
dit programme for women in Ethiopia. They find a positive impact of access to group loans
on household food consumption. Cai and al (2017) find that consumer spending increases on
non-durable goods, durable services and housing services in Chinese villages. Finally, besides
traditional channel transmission such as investment and human capital, we are the first to our
knowledge to empirically test consumption as a potential transmission channel through which
the performance of banks and MFIs can affect economic development.
More precisely, we aim to jointly analyse the performance of banks and MFIs on economic
development through a GMM analysis. In particular, we will try to answer the following
questions: By focusing only on their social performance, do MFIs contribute to economic de-
velopment? By focusing only on their financial performance, do MFIs contribute to economic
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development? Despite their relatively small size, does MFIs’ performance contribute to eco-
nomic development when accounting for banks’ performance? Besides investment and human
capital, can consumption also be a significant transmission channel through which MFIs’ and
banks’ performance affects economic development?Answering these questions can respond
to important policy concerns. Indeed, it can help target development programmes as well
as socially responsible investments that can be applied in developing economies in order to
strengthen economic development and alleviate poverty. Knowing that microfinance invest-
ments and MFIs are risky undertakings because of the lack of regulation and standardization
(see Dieckmann 2008), our results can also help investors and other stakeholders in the opti-
mization of their investment strategy.
Our results suggest that MFIs should pursue their dual objective in order to fulfil their eco-
nomic development mission. Moreover, we find that despite their relatively small size, MFIs’
performance contributes to economic development even when accounting for banks’ perfor-
mance. Furthermore, we find that investment and household consumption are significant trans-
mission channels through which banks’ and MFIs’ performance can affect economic develop-
ment. Human capital is not found to be a good transmission channel for MFIs’ performance,
but appears to be a good transmission channel through which banks affect economic develop-
ment.
More precisely, by raising their provision for loan impairment to assets ratio, MFIs’ perfor-
mance undermines borrowers’ investment and thus economic development. By increasing
return on equity, banks finance unproductive investment. We also find that the rise of over-
head costs can have a positive effect on investment and GDP per capita growth. In addition,
we clearly find that by increasing the number of female borrowers, MFIs’ social performance
positively affects economic development. Furthermore, women use their loans to consume
and not to invest. Our findings also suggest that MFIs should increase the average loan bal-
ance per borrower in so far as it promotes GDP growth through investment improvement.
In other words, MFIs’ resources should be spread qualitatively among those who need them
most. Finally, we also suggest that MFIs diversify their financial activities more, for example
in housing loans, renewable energy and agriculture, to be effective in breaking the poverty trap
cycle.
The rest of the paper is organized as follows: Section 2 reviews the literature. In Section 3, we
explain our choice of indicators of performance. Section 4 describes the data and empirical
methodology. GMM results and the aforementioned channels are given in section 5. Section
6 reports robustness checks. Section 7 provides concluding discussion.

2 Literature review
Many researchers have focused on the impact of MFIs on economic development. We will see
the theoretical work in a first part and the empirical work in a second part.

2.1 Theoretical studies
Through a theoretical analysis, Ahlin and Jiang (2008) model the long-run effects of micro-
finance on development. Their aim is to determine the conditions under which microcredit can
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promote development through credit market improvement. Indeed, this improvement can help
agents to be self-employed. Therefore, they distinguish self-employment (low class) from
entrepreneurship (high class). According to their model, MFIs create opportunities for self-
employment, which increases the “graduation rate,” the rate at which self-employed agents
becomes entrepreneurial ones via the accumulation of wealth (savings). At macro level, this
mechanism can help to promote economic growth and lower poverty. By going beyond the
exogenous assumption of “graduation”, Yusupov (2012) endogenizes the probability of grad-
uation. He assumes that this probability depends on the population of micro entrepreneurs.
Therefore, according to Yusupov (2012), more micro entrepreneurs increase the competition
for MFI loans, which can lessen the probability of graduation and undermine development.
Through a theoretical model, Buera and al. (2017) found that in general equilibrium, the redis-
tributive impact of microfinance is stronger than in partial equilibrium. In contrast, the impact
on aggregate output and capital is smaller in general equilibrium. In addition, microfinance
has a positive effect on aggregate total factor productivity (TFP) in general equilibrium but
decreases in partial equilibrium. In the case of general equilibrium, scaling up the microfi-
nance program will have only a small impact on per-capita income even if the vast majority of
the population will be positively affected by microfinance through the increase in equilibrium
wages. Indeed, higher TFP is counterbalanced by lower capital accumulation, inducing the
redistribution of income from high-savers to low-savers.
Similarly, Copestake and Williams (2011) argued that microcredit cannot, on its own, promote
sustained income growth and reduce poverty rates.

2.2 Empirical studies
Through an empirical analysis, Maksudova (2010) analyses the microfinance Granger causal-
ity on growth. To do so, the author uses a cross-country sample comprising data for over 1,400
MFIs from 102 countries and 14 years (1995–2009) and quantifies microfinance by country
and year averages of the growth rate of MFIs’ gross loan portfolios. In addition, the paper
uses annual growth rates of real GDP, money supply and increases of the ratio of private credit
to GDP as macroeconomic indicators. Maksudova (2010) finds that microfinance Granger
causes GDP growth even if the effects are heterogeneous across countries’ development lev-
els. Indeed, the effect is positive only in less developed countries through lagged values where
formal financial intermediation is immature, leaving significant space for alternative means
such as microfinance. In addition, Maksudova (2010) finds an ambiguous negative interaction
between the growth rates of MFIs’ gross loan portfolios, of money supply and private credit.

Lacalle-Calderon and al. (2015) investigate the effect of official development aid (ODA)
and microfinance (gross loan portfolio) on economic growth and compare the results. By
using an unbalanced panel of 67 developing countries for the period 2001–2011, they find
that microfinance is better able to raise growth than receiving foreign aid. In addition, their
results show that microfinance has a positive and statistically significant effect on economic
growth through private investment, while ODA has no effect on growth. Alimukhamedova
and Hanousek (2015) study the link between microfinance and growth by grouping countries
into three broad clusters delineated by a set of macro-institutional determinants to address
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heterogeneity across countries. Like Lacalle-Calderon and al. (2015), they report long-term
evidence of a significant ability of microfinance to promote economic growth. In addition,
they find that the microfinance effect is more pronounced in weaker macro-institutional envi-
ronments, but more so in countries with stable institutional environments.
Donou-Adonsou and Sylwester (2015) investigate the macroeconomic effects of microfinance
loans. They use a system generalized method of moments methodology on a sample size
of 71 developing countries over 2002–2011. They find that microfinance loan growth has a
positive and significant effect on economic growth and total factor productivity. However,
no strong evidence of microfinance loan growth on investment and education could be estab-
lished. Their results also suggest that microfinance loans can improve income in developing
countries, albeit slowly. Furthermore, Lopatta and Tchikov (2016) empirically investigate the
economic and social promise of microfinance in an attempt to gauge its fulfilment. They use
multivariate regressions of economic development variables such as per capita gross national
income based on PPP converted to international dollars (GNI per capita PPP), GDP growth,
as well as gross capital formation and labour participation rate against specific microfinance
institutions’ (MFI) variables. They find that an increase in the number of active borrowers
undermines economic development. A higher percentage of female borrowers has positive ef-
fects on labour participation and money growth, while it has smaller negative effects on GDP
growth and GNI per capita. In addition, the average loan balance per borrower divided by GNI
per capita is highly significant for all economic development indicators except GDP growth.
In the same line, they find that the number of MFI offices has a significant and positive effect
on gross savings and labour participation rate. They also show no significant effects for MFIs’
return on assets and profit margin on a global basis. Finally, the effects of the performance of
the microfinance concept on economic development are found to differ across regions.

However, some other studies found little or no relationship between microfinance and eco-
nomic growth. By focusing on 7 Sub-Saharan African countries, Alimi (2015) examined the
relation between financial development and economic growth. Their results suggest that fi-
nancial development and economic growth are causally independent.
Going farther, some studies analyse jointly the performance of banks and MFIs on growth.
Sodokin and Donou-Adonsou (2010) investigate the complementary relationship between
commercial banks and microfinance institutions in the West African Economic and Mone-
tary Union (WAEMU). They use panel data on seven countries from 1999 to 2005 with the
feasible generalized least squares and the AR (1) disturbances. This study indicates that the
banking and microfinance sectors are prone to operating individually, and that banks benefit
from microfinance activities. In other words, a single action of microfinance institutions ap-
pears to be less significant than a joint effort of both sectors in facing credit allocation. Thus,
the authors suggest a joint or complementary approach through savings management to face
the challenge of the economic growth in the Union. Similarly, Adonsou and Sylwester (2017)
use a panel of 85 developing countries over the period 2002–2013 and the system-GMM es-
timator to compare the growth effect of lending from microfinance institutions to that from
traditional banks. They mainly find strong evidence that microfinance loans raise growth in
contrast to bank loans. Furthermore, bank loans have a positive and significant effect on in-
vestment whereas microfinance loans do not appear to do so. Finally, their results suggest
that bank loans finance non-productive investments when microfinance loans are not primar-
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ily invested as physical capital. However, microfinance loans could still augment total factor
productivity.

We note that in our review of the literature there is no work that analyses the impact of both
bank and microfinance institutions performances on economic growth. Second, we also note
that there is no consideration of consumption as a transmission channel. Hence the interest of
our work.

3 Choice of indicators

3.1 Endogenous variables
Following Lopatta and Tchikov (2016, 2017), we use the gross domestic product (GDP)

per capita to measure economic development, in contrast to Knar and al. (2017), who con-
sider GDP per capita as a control variable (to analyse the impact of capital structure on MFIs’
performance). Furthermore, we also use gross national income (GNI) for our robustness
check.
As exogenous variables, we account for indicators which reflect MFIs’ and banks’ perfor-
mance.

3.2 Indicators of MFIs’ performance
To account for the financial performance of microfinance institutions, we consider the follow-
ing indicators: the yield on gross portfolio, return on assets, ratio of operating expense to
loan portfolio, operational self-sufficiency, the ratio of the provision for loan impairment
to assets and profit margin (see Table 1).
First, the yield on gross portfolio captures the gross loan portfolio’s ability to generate cash
financial revenue from interest, fees, and commissions (see Mersland and Strøm 2009; Louis
and al. 2013). However, this indicator does not account for any revenues that have accrued but
not been paid in cash, or any non-cash revenues in the form of post-dated checks, seized but
unsold collateral, etc. Second, the return on assets (ROA) reflects how well banks and other
commercial institutions use their total assets to generate returns (see Fahlenbrach and Stulz
2011; Aebi and al. 2012; Beisland and al. 2014). Besides ROA, to measure the attractiveness
of an MFI, the commonest indicator is the return on equity (Strom and al. 2014). However, we
do not consider the return on equity in so far as we account for the for-profit and the non-profit
microfinance institutions. Thus, the common indicator of both types of MFIs is the return on
assets, as in the work of Lopatta and al. (2017).
Third, the ratio of operating expense to loan portfolio includes all administrative and per-
sonnel expense. It is commonly used to capture the efficiency for MFIs (see Quayes 2012;
Beisland and al. 2014; Lopatta and al. 2017). The higher the ratio, the less efficient are the
MFIs.
Fourth, operational self-sufficiency consists of three components: financial revenues and
costs, losses due to default, and operating costs. By capturing the extent to which opera-
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tions are becoming (increasingly) self-sustaining, this indicator is an important measure of
the sustainability of the lending operations (see Mersland and Strøm 2009; Prior and Argan-
doña 2009; Rosenberg 2009; Briere and al. 2015; Gul and al. 2017). Furthermore, it reflects
whether or not enough revenue has been earned to cover the MFI’s direct costs, excluding
the (adjusted) cost of capital, but including any actual financing costs incurred. Thus, if an
MFI does not reach operational self-sufficiency, eventually its equity (loan fund capital) will
be reduced by losses (unless additional grants can be raised to cover operating shortfalls). In
other words, there will be a smaller amount of funds to loan to borrowers (which could lead
to closing the MFI once the funds run out).
Fifth, to access the true profitability of an MFI, the ratio of the provision for loan impair-
ment to assets appears to also be a good indicator. Indeed, to address the inherent risks preva-
lent in the loan portfolio, MFIs make a provision for the estimated loan loss that might occur.
More precisely, a loan loss provision is an expense set aside as an allowance for uncollected
loans and loan payments. Furthermore, this ratio can be considered as a proxy of the quality
of bank assets. Following authors like Gajewski (1988), Gonzalez-Hermosillo (1999), Arena
(2005), and Cihak and Poghosyan (2009), a bank holds those provisions when it expects to
face losses following defaults on its credit portfolio. Thus, the higher the ratio is, the worse is
the quality of bank assets.
Sixth, the profit margin measures the percentage of operating revenue that remains after all fi-
nancial, loan-loss provision, and operating expenses are paid (see Louis and al. 2013; Lopatta
and al. 2017). This indicator helps to measure the commercial performance of microfinance
institutions. It depends on the ability of an MFI to generate a causality link between oper-
ating revenue and operating expenses. More precisely, to ensure their profitability, operating
expenses should not grow faster than operating revenue.
In addition, we use the number of active borrowers, number of active clients, the average
loan balance per borrower / GNI per capita and percent of female borrowers to capture
the social performance of microfinance institutions (see Table 1).
The number of active borrowers captures the number of individuals who currently have an
outstanding loan balance with the MFI (see Rosenberg 2009). This indicator also includes
individuals who are primarily responsible for repaying any portion of the gross loan portfolio.
The number of active clients consists of individuals who are active borrowers, depositors,
or both (see Mersland and Strøm 2009; Tchuigoua 2011). Note that individuals who have
multiple loans or accounts with an MFI are counted as a single client. However, individuals
who are not currently receiving any service directly from the MFI are not included, such as
those with facilitated savings.
The average loan balance per borrower / GNI per capita is the best simple proxy mea-
surement for depth of outreach to the poor when detailed client surveys are not available (see
Rosenberg 2009; Louis and al. 2013). In addition, the average loan per borrower can be in-
terpreted not only as a measure of poverty but also as an indicator of MFIs’ mission drift (see
Cull, Demirgűç-Kunt, and Morduch 2007; Mersland and Strøm 2009).
The percent of female borrowers is used as the second proxy for the social outreach of in-
stitutions (see Rosenberg 2009; Hermes 2011; Quayes 2012; Van damme and al. 2016). This
indicator represents the fraction of active borrowers who are women as a fraction of all active
borrowers.
Finally, we account for the total assets and gross loan portfolio as controls. The total as-
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sets of MFIs include all asset accounts net of all contra-asset accounts, such as the loan-loss
allowance and accumulated depreciation (see Tchuigoua 2011; Beisland and al. 2014; Knar
and al. 2017).
The gross loan portfolio (see Knar and al. 2017; Louis and al. 2013) is frequently referred
to as the loan portfolio or loans outstanding. Both create confusion as to whether they refer to
a gross or a net figure. MFI portfolio growth is decomposed into extensive growth captured
by the number of borrowers and intensive growth captured by the average loan size. However,
the gross loan portfolio should not be confused with the value of loans disbursed.

3.3 Indicators of banks performance
To account for banking system stability, we use the banking system z-scores, bank credit as
a share of total deposits, ratio of bank liquid assets to deposits and short-term funding
and cost-to-income ratio (see Table 2).
Firstly, the banking system z-scores are considered as a good measure of bank risk (see
Lepetit and al. 2008; Soedarmon 2011; Meslier 2014, 2016). Indeed, the z-score captures
the probability of default of a country’s banking system in so far as it compares the buffer
of a country’s banking system (capitalization and returns) with the volatility of those returns.
According to Meslier (2016), the z-score indicates the number of standard deviations that a
bank’s ROA has to fall below its expected value before equity is depleted. Thus, a higher value
of z-score is associated with a lower default probability. Secondly, the bank credit as a share
of total deposits is used as a measure of liquidity. Knowing that deposits constitute a stable
source of funding for banks, they should not have a low volume of deposits to fund loans. If
they do, they must rely more heavily on non-deposit sources of funds, whose availability and
price are much more sensitive to changing economic or financial conditions. Furthermore,
this indicator is also related to banks’ financial health. Thus, when the ratio is well above the
average, banks are more likely to be risky along many dimensions besides liquidity risk.
Thirdly, the ratio of bank liquid assets to deposits and short-term funding reflects the
ability of a bank to repay its short-term claimed liabilities by using its cushion of cash and
the readily monetized assets (see Said and Saucier 2003). When the ratio is high, that means
that following unexpected deposit withdrawals or commercial paper roll-offs, banks are able
to repay their short-term liabilities with the liquid assets from their balance sheet.

Fourthly, the cost-to-income ratio is used to measure banks’ management efficiency. In
other words, it reflects the ability of managers for minimizing costs. When production costs in-
crease, bank financial soundness is jeopardized, which may raise bank vulnerability to shocks.
To capture banking system efficiency, we use the ratio of bank interest revenue to interest-
bearing assets, ratio of bank overhead costs to total assets, bank return on assets, bank return
on equity and bank non-interest income to total income (see Table 2).
The ratio of bank interest revenue to interest-bearing assets1 can be viewed as a proxy
of the net interest margin, which is net interest income expressed as a percentage of average
interest-earning assets. Thus, the higher the ratio, the more efficient the banking system is.

1Many companies have interest-bearing assets, such as loans and investments that generate a stream of income for
the company. That interest can be categorized as either "interest receivable" or "interest revenue."
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Next, the ratio of bank overhead costs to total assets is used as an indicator of operations
and measure of efficiency. Knowing that banks incur higher costs and that there exists a higher
wedge between lending and deposit interest rates, when this ratio is high, banking efficiency
decreases.
The bank return on assets is used as a proxy of bank earnings. In a similar vein, the bank return
on equity is also considered as a central measure of performance in banks. Indeed, it measures
banks’ profitability by revealing how much profit they generate with the money shareholders
have invested. The higher the return on equity is, the more efficient the banks’ operations are.

Lastly, the bank non-interest income to total income helps to evaluate potential diver-
sification benefits in banks. Indeed, high levels of that ratio suppose more diversification
activities and more non-interest income in banks. Furthermore, non-interest income appears
to be more cyclical than net interest income. This suggests that the banking industry should
not necessarily be counting on non-interest income to smooth revenue flows or reduce aggre-
gate cyclicality.
To control for the previous indicators of bank performances, we use bank credit to the pri-
vate sector and bank assets that capture banking system depth (see Table 2).
Indeed, the bank credit to the private sector refers to financial resources provided to the
private sector by other depository corporations (deposit-taking corporations other than central
banks), such as through loans, purchases of non-equity securities, and trade credits and other
accounts receivable, that establish a claim for repayment. For some countries, these claims
include credit to public enterprises. The bank assets are all claims on the domestic real nonfi-
nancial sector that banks own and that can provide future financial benefits (see Fratianni and
al. 2017).

4 Methodology

4.1 Data
Our dataset consists of an unbalanced panel of 76 developing countries between 1999 and
2016. The size of the panel was conditioned by the availability of data. More precisely, we
obtained bank data from TheGlobalEconomy (see Table 2). Macroeconomic indicators are
from World Development Indicators, Education statistics, The Penn World Table 8.1, Federal
Reserve Economic Data, conference- board and TheGlobalEconomy (see Table 3). In the
same line as Levine and al. (2000) and Adonsou and Sylwester (2017), human capital and
investment are considered as inputs, whereas inflation, government expenditures, and trade
openness are considered as policy factors.
MFIs’ data are obtained from the Microfinance Information Exchange (MIX) Market Database
(see Table 1). One should be aware that in the MIX Market Database, MFIs self-report these
data on an annual basis in current US dollars, which represents the main limitations of the
data set. Indeed, for this voluntary reporting, MFIs have to invest resources. Consequently,
the database might be likely to under-represent smaller providers of microfinance services (see
Allet and Hudon 2015).
Nonetheless, the MIX Market is recognized as the one of the most exhaustive databases of
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MFIs worldwide. Thus, it is frequently used as the main data source for many relevant studies
on microfinance (see, for instance, Cull and al. 2007; Hermes and al. 2011; Vanroose and
D’Espallier 2013). Moreover, the MIX scales institutions with regard to the quality of the
MFIs’ reporting after being audited by third-party accounting firms. Thus, we focused on
MFIs that have their financial statements (balance sheet and income statement) audited and
certified by the chartered accountants and auditors (for diamond level 4) and rated by the
rating agencies (for diamond level 5) in order to ensure reliability of data (as in Ahlin and al.
2011; Tchuigoua 2011 ; Lopatta and al. 2017).

4.2 Empirical approaches
In our analysis, we consider four specifications of panel models. Consider the multiple linear
regression model for individual i = 1, ..., N who is observed at several time periods t = 1, ...,
T; is based on:

yit = α+ ci + βx′it + ...+ uit (1)

Where yit is the dependent variable and x′it is a K-dimensional row vector of time-
varying explanatory variables. α is the intercept and ci is an individual-specific effect β is a
K-dimensional column vector of parameters and uit is the error term.

Our first specification is based on the fixed effects model. The fixed effects model assumes
the correlation of unknown form between the entity’s error term and explanatory variables. In
addition, the entity’s error term and the individual-specific effect should not be correlated with
the others.
A natural competitor to the fixed effects model is the random effects model. The random
effects model assumes that the individual-specific effect is a random variable that is uncor-
related with the explanatory variables (unrelated effects) (see Green 2008). However, if the
individual-specific effect really is an unrelated effect, the random effects model may be more
suitable than the fixed effects model. This is usually tested by a Hausmann test, which is only
valid under homoscedasticity and cannot include time fixed effects.
As a third specification, we consider an instrumental variables (IV) model in which some of
the exogenous regressors are assumed to be endogenous in the sense that they could be corre-
lated with the error term. Thus, IV2 methods provide a way to nonetheless obtain consistent
parameter estimates. Formally, the model is written as follows:

yit = β1x
1′

it + β2x
2′

it + u1
it (2)

x1
it = γ2x

1′

it + γ3x
2′

it + u2
it (3)

Where i = 1, . . . , N and t = 1, . . . , T. x1
it is a vector of endogenous explanatory vari-

ables. x2
it is a vector of exogenous explanatory variables and x3

i t is a vector of instrumen-
tal variables.β1 and β1 are vectors of structural parameters, while γ1 and γ2 are reduced-

2Although IV estimators address issues of endogeneity, the violation of the zero conditional mean assumption
caused by endogenous regressors can also arise for two other common causes: measurement error in regressors
(errors-in-variables) and omitted-variable bias. The latter may arise in situations where a variable known to be relevant
for the data generating process is not measurable, and no good proxies can be found.
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form parameters. The vector (u1
it, u

2
it) is assumed to be multivariate normal with vari-

ance–covariance matrix: (
1

∑′

12∑
12

∑′

22

)
The model is estimated using Newey’s efficient two-step estimator. Fourthly, we consider

an IV-GMM model since heteroscedasticity is present. Indeed, the GMM estimator 3 is more
efficient than the simple IV estimator, whereas if heteroscedasticity is not present, the GMM
estimator is no worse asymptotically than the IV estimator. Suppose we wish to fit the follow-
ing simple model:

yit = α+ ci + ρyit−1 + β1x
′

it + uit (4)

where we suspect that some elements of x′it are endogenous. We have as instruments
a vector ziconsisting of the elements of x that are exogenous as well as additional variables
not correlated with ui. α is the intercept and ci is an individual-specific effect. In a GMM
framework, the moment conditions can be written as:

E{zituit(β)} = E{zit(yit − (β)x′it)} = 0 (5)

Where instruments used are: x(i,t−1), x(i,t−2), ..., x(i1) . Generalized method-of-moments
(GMM) estimators choose the estimates that minimize a quadratic form of the moment con-
ditions. GMM gets as close to solving the over-identified system as possible. Furthermore,
GMM reduces to MM when the number of parameters equals the number of moment condi-
tions.

5 Results

5.1 Descriptive statistics
According to the descriptive statistics in Table 4, the profit margin of MFIs ranges from -
13.2857 to 0.4552. This explains why the average profit margin is negative (-0.01). Recall
that profit margin usually refers to the percentage of revenue remaining after all costs, de-
preciation, interest, taxes and other expenses have been deducted. This statistic suggests that
revenues fail to cover the expenses of MFIs. In other words, many microfinance institutions
continue to operate despite their negative profit margin. This can be explained by the fact that
in developing countries, many MFIs are subsidized.
Regarding social performance indicators of MFIs, the average number of active borrowers in
MFIs is 625,489.5. However, the range is quite large in so far as it is from 2 to 2,982.84.
This observation is the same for the number of clients. Moreover, an average of 48.61% of
borrowers are women.
Table 4 also reports that the average loan balance per borrower to GNI per capita ratio is about

3We used the stata software in our work and Blundell, Bond, and Windmeijer (2000) estimator which is also
known as Arellano-Bover/Blundell-Bond system estimator.
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0.943962, whereas in our sample it ranges from 0.0036 to 16.16. This low average level of the
average loan balance per borrower to GNI per capita ratio reflects the MFIs’ mission drift. In
other words, the target is not really the poorest.

As regards the performance of the banks, Table 4 shows that on average the z-score ratio
is 12.23, which means that the banks in our sample are low risk. Next, we note that on
average the blad ratio is 36.72%. This is considered to be a prudent level, as reinforced by
the Basel III provisions on liquidity reserves, which recommend a minimum BLAD of 10%.
Table 4 shows a bank cost-to-income ratio on average of 59.67% significant that for every
100 USD of income. Generated by banks 59.67 USD are absorbed by operating expenses and
reflect a good performance. Lower ratios generally indicate greater efficiency, but a number
of factors can affect the ratio, including the business model and size of a bank. Bank interest
income as a percentage of assets averages 6.21%. This shows that USD 100 of assets earn
an average of USD 6.21 in interest income and reflects the good performance of the banks in
our sample. Bank overheads as a percentage of total assets is on average 5.28% and indicates
that the banks in our sample have a good management of overheads as this indicator is low,
more precisely it is less than 10%. The Return on Bank Assets (broa) is estimated at 2.18%
onaverage and reflects a good performance. This means that for every 100 USD of assets,
MFIs generated on average 2.18 USD. We note that the return on equity (broe) ratio of banks
is on average 21.61%. This result shows that the banks in our sample have a good capacity
to attract investors because this ratio is very high. The ratio of non-interest banking income
to total income (bnii) is on average 37.96%. This result that the banks generate in addition to
interesting financial income (ROE, ROA), non-financial income which is very important. In
other words, out of 100 USD of total income, the banks in our sample generate 37.96 USD in
terms of non-financial income.

5.2 Preliminary tests
Firstly, we analyse the correlation test between our endogenous variable and different types of
MFIs and banks’ performance indicators (see Table 5). Table 5 reports a negative and signif-
icant correlation between GDP per capita growth and provision for loan impairment to assets
ratio (-0.1312), yield on gross portfolio (-0.0946). Results also suggest a positive and signif-
icant correlation between GDP per capita growth and the average loan balance per borrower
/ GNI per capita (0.0845), the operational self-sufficiency (0.1391), total assets (0.0955), the
gross loan portfolio (0.0858). In addition, our results suggest that the significant correlation
coefficients are mainly low among MFIs’ indicators of performance except for the MFIs’
return on assets, which is slightly correlated with profit margin (0.6809) and operational self-
sufficiency (0.6229). The correlation coefficient (0.8412) is also high between MFIs’ assets
and MFIs’ gross loan portfolio. However, the correlation is much higher among banks’ per-
formance. For instance, bank return on equity (ROE) is highly correlated to the bank interest
revenue to interest-bearing assets ratio (0.9941), bank overhead costs (0.9959) and bank return
on assets (0.7128).
Furthermore, the significant correlation coefficients are low: we find low correlation between
performance indicators of MFIs and banks. Following Lopatta and al. (2017), this can be
explained by a slight co-movement between these two types of indicators. In other words,
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these indicators are not capturing the same underlying characteristics. This finding is in line
with Ahlin, Lin, and Mario (2011) and with Cull, Demirgűç-Kunt, and Morduch (2014), who
argue that the lack of association reflects that bank lending and MFI lending are neither com-
plements nor substitutes overall.

Secondly, we run the IPS (Im, Pesaran, and Shin 2003) and the Fisher-type tests of panel
unit root. The Im-Pesaran-Shin (IPS) (2003) test relaxes the assumption of a common unit
root process. Then, the alternative hypothesis is that the fraction of panels that are station-
ary is nonzero. The Fisher-type approach tests for panel-data unit roots from a meta-analysis
perspective. Especially, these tests conduct unit-root tests for each panel individually, and
then combine the p-values from these tests to produce an overall test. Even though neither
test requires strongly balanced data, sometimes the IPS test cannot be run for our unbalanced
database. Indeed, with the Fisher-type test, the individual series can have gaps, whereas in the
IPS test, there can be no gaps in each individual time series.
When these tests reject the null hypothesis of a unit root, it indicates that the indicator is not
individually stationary. We then take the log first difference of these series. Our results are not
reported here, but they are available upon request to the authors.
Thirdly, we run the Hausman test to decide between fixed and random effects. The null hy-
pothesis is that the preferred model is random effects vs. the alternative fixed effects (see
Green 2008, chapter 9). It basically tests whether the error term is correlated with the regres-
sors, while the null hypothesis is that it is not. Unfortunately, our model fitted on our data fails
to meet the asymptotic assumptions of the Hausman test. Our test is thus inconclusive.
Fourthly, we run the Durbin-Wu-Hausman (DWH) test of the endogeneity of regressors. A
rejection of the null indicates that endogenous regressors’ effects on the estimates are mean-
ingful, and instrumental variables techniques are required. Our results show that the regressors
are endogenous (see Table 6).
Finally, we run the Breusch-Pagan test for heteroscedasticity. If the probability associated with
the test is less than the significance level (1%, 5%, 10%), the hypothesis of homoscedasticity
H0 is rejected. Our results show the presence of heteroscedasticity (see Table 6). Then, we
will only analyse the results obtained from GMM specification.

5.3 GMM results analysis
Table A shows results from different specifications of GMM when the endogenous variable is
the GDP per capita growth. GMM (1) reports results when we consider only the indicators
of social performance of MFIs. In GMM (2), we consider only the indicators of financial
performance of MFIs. GMM (3) reports results when we consider all indicators of MFIs per-
formance. In GMM (4), we report results when we consider indicators of banks’ performance.
GMM (5) shows the results when we add some macroeconomic control variables to indica-
tors of MFIs’ performance. In GMM (6), we add some macroeconomic control variables to
indicators of Banks’ performance. GMM (7) reports results when we consider all indicators
of MFIs’ performance and banks’ performance. In GMM (8), we report results when we add
some macroeconomic control variables to all indicators of MFIs’ performance and banks’ per-
formance.
In Table A1, GMM (1) and GMM (2) show that when indicators of social performance and
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indicators of financial performance of MFIs are considered separately, none of them are sig-
nificant to explain GDP per capita growth. In other words, our results suggest that if MFIs
focus only on their social objective or on their financial objective, they have no contribution
on economic development.
Considering all indicators of MFIs’ performance, GMM (3) shows that the provision for loan
impairment is the only significant variable. Moreover, it has a negative impact on GDP per
capita growth, which can be explained by two channels. Firstly, if microfinance institutions
have to increase the proportion of assets used for provision, they may be constrained to reduce
the proportion of assets used for loans, which can jeopardize the GDP per capita growth. In-
deed, due to a higher proportion for loan impairment, there may be a reallocation of resources
to the disadvantage of borrowers’ loans. Even if higher provision for loan impairment / as-
sets fits into a preventive strategy for MFIs, it can be to the disadvantage of borrowers who
could have less access to credit. This can therefore undermine investment and GDP per capita
growth. Secondly, microfinance institutions have to increase their provision for loan impair-
ment when there is an increase of their borrowers’ loan impairment. Knowing that higher loan
impairment or customer defaults can be due to bad management of loans or inefficient use of
loans, this can lead to a higher level of unproductive investments and lower GDP per capita
growth. Given the above, our results suggest that MFIs should pursue their dual objective in
order to fulfil their economic development mission.
In GMM (4), significant variables are the banks’ liquid assets to deposits and short-term fund-
ing, the banks’ credit as percent of bank deposits, the banks’ overhead costs and banks’ return
on assets. Firstly, the results show that higher bank liquid assets to deposits and short-term
funding improve GDP per capita growth. Indeed, this ratio gives information about a bank’s
sensitivity to selected types of funding (deposits of households, enterprises, banks and other
financial institutions and funds from debt securities issued by the bank). Therefore, it should
capture the bank’s vulnerability related to these funding sources. The higher the value of the
ratio, the higher the capacity to absorb liquidity shock, which helps maintain the confidence of
agents (households, investors) in their banking system. Thus, this result confirms that better
confidence in the banking system can encourage investment, which has a positive effect on
GDP per capita growth.
Secondly, we find that the increase of banks’ credit as percent of bank deposits promotes GDP
per capita growth. Indeed, the rise of this ratio suggests that banks are lending more, which
can have a positive effect on investment and GDP per capita growth. Furthermore, this ratio is
a commonly used statistic for assessing a bank’s liquidity. Too high value of this ratio means
that the bank may not have enough liquidity to cover any unforeseen fund requirements. Con-
versely, too low value of this ratio suggests that the bank may not be earning as much as it
could be. Therefore, the increase of banks’ credit as percent of bank deposits reports banking
system stability, which induces better confidence in the banking system, higher investments
and GDP per capita growth improvement. Furthermore, this ratio also indicates the banks’
ability to finance by themselves their loan activities. Indeed, this ratio suggests that below
100%, banks can fully fund their loan activities with bank deposits, and conversely, when the
ratio is above 100%, they have to find other funding sources besides bank deposits (on inter-
banking market, financial markets, from shareholders through an increase in equity). Thirdly,
results show that banks’ overhead costs have a negative impact on GDP per capita growth.
Knowing that the objective of the banking system is maximizing profits and minimizing costs,
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the increase of banks’ overhead costs decreases the banking system’s efficiency. This un-
dermines investors’ confidence in the banking system, which could induce lower investments
and thus lower GDP per capita growth. Indeed, many studies suggest a positive and highly
significant effect of efficiency on profitability (see, for example, Alexiou and Sofoklis 2009;
Athanasoglou and al. 2008; Dietrich and Wanzenried 2011; García-Herrero and al. 2009;
and Pasiouras and Kosmidou 2007, among others). This relation would imply that operational
efficiency is a prerequisite for improving the profitability of the banking system, with the most
profitable banks having the lowest efficiency ratios.
Fourthly, our findings show that higher banks’ return on assets (ROA) increases GDP per
capita growth. ROA gives information about how profitable a bank is relative to its total
assets. According to Nwanyanwu (2010), the banking sector mobilizes surplus funds from
depositors who have no immediate needs of such funds in order to grant credit to investors
who lack the necessary capital to execute brilliant ideas on how to create additional wealth in
the economy. This creates income for the banks to ensure their profitability, which has a posi-
tive effect on GDP per capita growth. Moreover, we know that profitability in banks remains
the main essence of investment for shareholders (Adeniyi 2006). Therefore, the increase of
banks’ return on assets could also encourage investors to invest more in the banking system.
GMM (5) reports that an increase in the percentage of female borrowers has a significant and
positive effect on GDP per capita growth. This result shows a direct positive impact on GDP
per capita growth, while Lopatta and Tchikov (2016, 2017) find an indirect positive impact
through labour participation and money growth. In many cases poor women are explicitly
targeted by microcredit institutions because they appear to be better clients than me, as shown
by their higher repayment rates (for specific examples, see, e.g., Hossain 1988; Khandker and
al. 1995; and Hulme 1991). According to Mody (2002) as cited in Armendariz de Aghion and
Morduch (2003), women constitute over 80 percent of the client membership for the 34 largest
microcredit institutions around the world. Furthermore, the preferences of women are thought
to be more in line with the social objectives of microfinance, according to the collective house-
hold model’s characterization of intra-household decision-making. Indeed, targeting women
is considered to have a greater positive impact on household welfare outcomes. Finally, the
provision of microcredit directly to women is considered to increase their economic and social
empowerment both within the household and in the community at large.
Regarding GMM (6), we found that more bank liquid assets to deposits and short-term funding
induces GDP per capita growth improvement, as in GMM (4). In addition, the following con-
trol variables are significant: the gross capital formation, the human capital, the household’s
consumption, the bank credit to the private sector and bank assets. Firstly, we confirm that
the investment measured by the gross capital formation has a significant and positive effect
on GDP per capita growth. Secondly, we found a negative impact of human capital on GDP
per capita growth. Indeed, KDA Logossah (1994), for instance, explains that individuals tend
to invest less and less in education and training as their working lives unfold. One could also
think that by reducing their investment in human capital, there may be a reallocation of agents’
resources in favour of other types of investments, which generate revenue and raise GDP per
capita growth.
Thirdly, increases in household consumption can undermine GDP per capita growth. There
are many reasons for this negative relationship. More consumption can generate inflationary
pressures by increasing demand (Keynesian approach). As supply is no longer able to respond
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immediately to demand, prices rise and consumers are totally or partially unable to consume
as before. Moreover, competition increases with the development of international trade. Con-
sequently, the rise in consumption is mainly related to imported tradable goods, especially in
developing countries. In this case, this increase benefits foreign countries and does not affect
national (or domestic) growth. Finally, the liberal theory holds that investment is fundamental
for the development of consumption, but it is always at the expense of saving. Thus, banks
may have lower levels of savings to finance investments, which can have a negative effect on
GDP per capita growth. To conclude, it is not the rise in consumption itself that is detrimental
to consumption.
Given the above, investment, human capital and household consumption will be tested as a
transmission channel in the next subsection.
Fourthly, higher bank credit to the private sector induces GDP per capita growth improve-
ment. For instance, through cross-country regressions, King and Levine (1993) find a strong
positive relation between economic growth and the amount of liquid liabilities, the importance
of commercial banks in relation to the central bank when allocating credit, the ratio of credit
allocated to private enterprises to total domestic credit, and credit to the private sector. In
addition, Levine, Loayza, and Beck (2000), Beck and al. (2000), and Caporale and al. (2015)
used the system GMM for panel data and found the data very similar to those obtained earlier
in pure cross-country analysis.
Fifthly, more bank assets promote GDP per capita growth. Knowing that the most important
assets of banks are loans and reserves, more loans generate interest revenue and more reserves
keep deposits safe. For instance, Hasan and al. (2009) suggest that the interaction between
better banking and deeper capital markets is most beneficial. Indeed, they find an independent
and economically significant effect of higher mean cost efficiency for economic growth.
GMM (7) reports that more female borrowers have a positive and significant effect on GDP
per capita growth, as in GMM (5). Banks’ credit as percent of bank deposits also promotes
GDP per capita growth as in GMM (4). Finally, we found that more bank non-interest income
compared to total income induces higher GDP per capita growth. Indeed, the non-interest
income captures the fact that many banks also engage in non-lending activities, such as in-
vestment banking and brokerage services, which generate income. For instance, Williams and
Prather (2010) suggest that shareholders of Australianbanks will benefit from increased bank
exposure to non-interest income via diversification. However, Brunnermeier and al. (2011)
also found that systemic risk is higher for banks with a higher non-interest income to interest
income ratio, which is consistent with the model of Shleifer and Vishny (2010).
In GMM (8), our results show that social performance indicators such as the average loan
balance per borrower / GNI per capita, the number of active borrowers and the percentage
of female borrowers are significant and positively correlate with GDP per capita growth. In-
deed, the lower the average loan size per borrower based on gross national income (GNI), the
more an MFI is moving towards the very poor. Thus, by improving their social performance,
microfinance institutions contribute to improvement in GDP per capita growth. Furthermore,
Rosenberg (2009) argues that as an MFI matures and growth slows, a lower percentage of its
clients are first-time borrowers, and average loan sizes will rise even if there has been no shift
in the market it is serving. Likewise, MFIs sometimes discover that their limits on the size of
initial loans are unnecessarily conservative; relaxing those limits produces a loan size growth
that has nothing to do with abandoning poorer clients. It should be noted that GMM (5) results
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corroborate the assertions of Lopatta and al. (2016, 2017) regarding the non-significance of
the average loan balance per borrower to GNI per capita ratio and the number of active bor-
rowers. In addition, Lopatta and al. (2016, 2017) find that the percent of female borrowers has
a negative and significant impact on economic growth. These different results can be largely
due to the integration of the banking system and macroeconomic controls in our analysis (in
GMM (8)); which is not taken into account in the work of Lopatta and al. (2016, 2017).
As in GMM (4) and GMM (6), banks’ liquid assets to deposits and short-term funding have a
positive effect on GDP per capita growth. As in GMM (7), more bank non-interest income to
total income promotes GDP per capita growth.
In addition, GMM (8) reports that government expenditures have a negative impact on GDP
per capita growth. Indeed, Devarajan and al. (1996) by using a panel of 43 developing coun-
tries over 20 years, show that an increase in the share of current expenditure has positive
and statistically significant growth effects. However, a higher capital component of public
expenditure undermines the per-capita growth. Thus, productive expenditures could become
unproductive when used in excess. Their results suggest that developing-country governments
have been misallocating public expenditures in favour of capital expenditures at the expense of
current expenditures. Finally, we find that lower gross loan portfolio has statistically and pos-
itive impact on GDP per capita growth. Cournède, and al. (2015), Cournède, and al. (2015a)
argue that in the aftermath of the credit binge, with the private sector overladened with debt,
further credit “expansion is likely to slow rather than boost growth”, particularly if taken up
by households.
Our results suggest that despite their relatively small size, MFIs’ performance contributes to
economic development when accounting for banks’ performance. When MFIs improve their
social performance (higher average loan balance per borrower / GNI per capita, number of
active borrowers and percentage of female borrowers), they contribute more to economic de-
velopment. And, more social performance indicators of MFIs become significant when we
account for the performance of banks and macroeconomic indicators compared with GMM
(7) case.
In addition, knowing that MFIs used to give relatively “low” loans compared to banks, our
results suggest that MFIs should increase the average loan balance per borrower. That way,
borrowers can start to invest or invest more in the productive activities of others, such as agri-
culture, housing, education, green finance, etc., which need more funds. Through this result,
we also suggest that MFIs diversify their financial activities more, for example in housing
loans, to be effective in breaking the poverty trap cycle.

5.4 Transmission channels
5.4.1 Investment

In Table A2, GMM (3) and GMM (7) show that when microfinance institutions increase
their provision for loan impairment / assets, investment lessens. This is in line with the pre-
vious analysis (see Table A1- GMM (3)). Thus, higher provision for loan impairment / assets
induces lower investment, which undermines GDP per capita growth. We also find that a rise
in the percentage of female borrowers does not improve investment. This result suggests that

18



women do not use their loans to invest (see GMM (3), GMM (5) and GMM (7)). Moreover,
GMM (8) reports that higher average loan balance per borrower / GNI per capita has a positive
effect on investment. By increasing their average loan balance per borrower, MFIs contribute
to the improvement of investment. Consequently, we observe the increase of GDP per capita
growth (Table A1- GMM (8)). Following Servet (2015), this result can be explained by the
fact that the increase in the size of loans allows MFI clients to increase their productive capac-
ities and not their consumption considered as economically unproductive. Also, Banerjee and
al. (2015), in a study in India argues that microcredit has a positive effect on the micro enter-
prises creation. In fact, borrowers who have already taken part in an activity before granting
credit invest in durable goods but reduce non-essential expenses, which helps them increase
their profits.
GMM (4), GMM (6) and GMM (8) show that when banks raise their return on equity, invest-
ment increases even if we find that ROE has no significant impact on GDP per capita growth
(see Table A1). Hence, by increasing return on equity, banks finance unproductive investment.
In contrast, higher return on assets undermines investment. Thus, even if it induces lower in-
vestment, GDP per capita growth increases with return on assets (see Table A1- GMM (4)).
We can say that investment is not the channel through which return on assets positively affects
GDP per capita growth.
Furthermore, GMM (8) also reports that more bank liquid assets to deposits and short-term
funding and bank assets promote investment. Then, this result confirms that by increasing
investment, bank liquid assets to deposits and short-term funding improves GDP per capita
growth (see Table A1- GMM (4), GMM (6) and GMM (8)). When banks increase their assets,
we observe an investment improvement. However, we find that banks’ assets are not statis-
tically significant to explain GDP per capita growth (see Table A1- GMM (8)). Hence, by
increasing assets, banks finance unproductive investment. We also find that the rise of bank
overhead costs can have a positive effect on investment (see GMM (8)). This finding illus-
trates the positive effect that bank overhead costs can have on investment and GDP per capita
growth.
Finally, our results confirm that trade openness promotes investment (see GMM (5), GMM
(6) and GMM (8)). GMM (6) also reports that inflation has a positive effect on investment.
Indeed, inflation can make stock prices go up and, more than higher prices, stock market in-
vestors need the stock price to increase more than the rate of inflation to make real money. If
not, they will essentially lose money.

5.4.2 Consumption

In Table A3, we find that the more females borrow, the higher consumption is (see GMM
(3), GMM (5), GMM (7) and GMM (8)). This finding indicates that women use their loans to
consume rather than to invest (see Table A1- GMM (5), GMM (7) and GMM (8)). This result
is in line with some previous results found in the literature whereby beneficiaries allocate a
large part of the microcredits to consumption. According to Servet (2015), a report from Mi-
crofinance Equity Bank (publicly traded) shows that 30.43% of the total outstanding credit is
for consumption, 9.15% for microenterprises and for agriculture, with the rest of the portfolio
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going for 41.88% to small firms and 15.55% to medium-sized enterprises. These results are
confirmed by Guérin’s (2015) research in South India, which finds that the proportion of loans
for consumption is between 60% and 95%. Moreover, Pitt and Khandker (1998) find that
providing credit directly to women has a significant positive effect on consumption expendi-
ture, children’s schooling, and labour supply by using a quasi-experimental design. To do so,
they account and correct for non-random program placement and self-selection in program
participation. Specifically, they find that, at the mean, when microfinance institutions provide
an additional 100 taka of credit to women, this heightens the total annual per capita house-
hold consumption expenditure by 18 taka. However, Roodman and Morduch (2011) show that
the microcredit benefits for women were annihilated because Pitt and Khandker (1998, 2005)
failed to remove the 16 wealthiest families of the 5,218 families studied.
GMM (5), GMM (7) and GMM (8) show that increasing microfinance institutions’ profit mar-
gin, operating expense / loan portfolio and provision for loan impairment / assets has a positive
effect on consumption.
Firstly, we found previously that more provision for loan impairment undermines GDP per
capita growth (see Table A1- GMM (3)). Hence, consumption is the transmission channel
through which provision for loan impairment / assets has a negative effect on GDP per capita
growth. Recall that the virtuous image presents microcredit as a loan that enables MFIs’
clients (households, micro-entrepreneurs) to improve their production capacities. However,
these clients are sometimes illiterate and consist mainly of retirees, small craftsmen and house-
wives. Thus, they have not sufficiently explored the opportunities issue (see Servet 2015) and
their competitive environment. They also do not have the necessary managerial capacities or
technical training. Consequently, there is a significant risk of failure which may negatively
impact their revenue and their consumption. In the same line, Banerjee and al. (2015) find
that microcredit increases the consumption of households that have not had any activities. One
can suppose that health problems or unfortunate events may have a negative impact on loan
repayment.
Secondly, the operating expenses are composed of staff costs and overheads. The staff in-
cludes a small proportion of the management staff and a large proportion of the administrative
staff (especially the loan collectors). Thus, an increase in staff costs leads to a reallocation
of the MFIs’ financial resources in favour of the staff. As a result, these resources inevitably
increase their incomes and improve their purchasing power. Regarding the overhead costs,
they consist of supplies of pens, paper, and ink necessary for their loan activity. Knowing that
MFIs usually award supply contracts to selected third parties (SMEs owned by family mem-
bers, friends, etc.), this can induce a reallocation of the MFIs’ financial resources in favour of
these third parties. Consequently, we can observe a rise in income and consumption thanks to
the staff of these third parties.
Thirdly, GMM (8) also reports that more yield on gross portfolio of microfinance institutions
undermines consumption but has no significant impact on GDP per capita growth. This result
could be explained by the problem of the interest rate on the one hand and the repayment
terms of the loan on the other hand (see Servet 2015). Indeed, for an activity to be viable,
the cost of credit through the interest rate and commissions must be lower than the return on
the activity for which the investment is made. However, we notice the interest rates in micro-
finance are sometimes excessive. They vary between 30% and 70% in Asia; in sub-Saharan
Africa, specifically in the UEMOA space, it increased from 24% to 27% on 1 January 2015.
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However, in practice, MFIs tend to exceed this rate. The most prominent case is that of the
MFI Comportamos in Mexico, which granted loans at rates of 100% to its clients. These very
high rates may have negative impacts on the repayment of credit and revenues, which could
reduce the share of income intended for consumption.
Fourthly, in the GMM (8), we also observe that higher profit margin leads to a consumption im-
provement. An increase in the profit margin is synonymous with good financial performance.
This suggests the occurrence of additional charges corresponding to the birth of additional
revenues. These additional revenues may help promote consumption.
Regarding bank liquid assets to deposits and short-term funding, we find that it has a positive
effect on consumption (see GMM (7) and GMM (8)). On one hand, more liquid assets can
increase the amount of loans granted to borrowers, who can consume more. On the other
hand, better confidence in the banking system also encourages consumption besides invest-
ment, which improves GDP per capita growth (see Table A1- GMM (4), GMM (6) and GMM
(8)). In addition, when bank raise their return on assets and their return on equity, this lessens
consumption (see respectively GMM (4) and GMM (8)). Thus, increasing bank profitability
promotes GDP per capita growth (see Table A1- GMM (4)), but not through consumption
improvement.
Finally, our results report that an increase in bank assets has a positive effect on consumption
(see GMM (6) and GMM (8)), while more assets held by microfinance institutions undermine
consumption (see GMM (5) and GMM (8)). In GMM (6), we find that the rise of investment
and government expenditure may negatively affect consumption.

5.4.3 Human capital

In Table A4, we find that an increase in the number of active borrowers promotes human
capital (see GMM (5) and GMM (8)), while higher human capital undermines GDP per capita
growth (see Table A1- GMM (8)). An increase in the number of active borrowers increases
the human capital on the one hand (Table 4 GMM 8), and on the other hand, this increase in
human capital decreases the GDP per capita (Table 1 GMM 6), and an increase in the number
of active customers improves the GDP (Table 1 GMM 8). As a result, human capital is not
a channel through which the number of active borrowers promotes economic growth. This
corroborates the finding of Barnerjee and al. (2015), whereby microcredit has no impact on
non-economic variables such as education, health or the power of women in the household.
According to GMM (7), higher MFI return on assets also has a positive impact on human
capital. Thus, by improving their profitability, microfinance institutions can raise the num-
ber and amounts of loans to borrowers, which can increase the investment in human capital.
Furthermore, we can note that microfinance institutions also provide additional trainings in
entrepreneurship, accountability, health, agriculture, etc. This can ensure the profitability of
borrowers’ activities, projects which can increase the investment in human capital. Neverthe-
less, human capital is not a transmission channel in this case.
GMM (4) reports that bank interest revenue lessens human capital. By contributing to bank-
ing system stability, higher bank credit as a percent of bank deposits increases GDP per capita
growth (Table A1 – GMM (4) and GMM (7)) through reduction of human capital. Finally, we
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find that rise of gross loan portfolio and lower bank assets increase human capital (see GMM
(5), GMM (7) and GMM (8)). However, a decrease of gross loan portfolio and bank assets
lessens GDP per capita growth. Thus, human capital is not a transmission channel through
which gross loan portfolio and bank assets affect GDP per capita growth.
According to the results of the estimations, the bcbd increases when the human capital de-
creases (Table 4 – GMM4), and when the human capital decreases, there is an increase of the
GDP (Table 1 – GMM 5, 6); thus (by the relation of transitivity), when the bcbd increases,
the GDP increases (see Table A1 GMM 3, 4,6). Therefore, human capital is a transmission
channel of the bcbd ratio towards growth.
To conclude, our results show that human capital appears to be a good transmission channel
through which banks’ performance affects economic development.

6 Robustness check
We performed several robustness checks to verify that the results are robust and that the trans-
mission channels are appropriate.

6.1 Endogenous variable: GNI per capita growth
In Table B1, results show that among the indicators of social performance of MFIs, only the
number of active clients is significant to explain GNI per capita growth (see GMM (1) and
GMM (7)) while, in GMM (2), none of the indicators of financial performance are significant.
In addition, these results show that an increase in the number of active clients has a negative
impact on GNI per capita growth. While one should expect a positive relation, this result is
quite counterintuitive. Why? Accordingly to Rosenberg (2009), almost all microfinance in-
terventions aim ultimately at expanding the number of clients being served. However, a rapid
expansion sometimes proves to be unsustainable, especially during an MFI’s early years when
it needs to focus on designing its products and building its systems. It is usually counterpro-
ductive for funders to pressure MFIs for rapid expansion. Thus, a rapid increase in the number
of active clients can induce lower financial revenues for funders, which consequently can neg-
atively affect GNI per capita growth.
According to Servet (2015), not all MFI beneficiaries are not necessarily microentrepreneurs,
autoentrepreneurs or even pretending to be either. They include fairly low-level officials and
traders in the developing countries. For them, unsuitable repayment terms of customers, the
low level of loans granted, prohibitive interest rates and over-indebtedness of customers result
in pressure on the salaries of customers. For example, Servet (2015) argues that following the
refusal of reimbursement of some customers in developing countries, they have not gone to
the MFIs but rather their employers to demand better remuneration in order to fulfil their debts
and interests, the repayment of which was done automatically from their bank accounts where
their salaries were paid.
Considering all indicators of MFIs’ performance, GMM (3) reports that the profit margin is
the only significant variable which has a positive impact on GNI per capita growth. Profit mar-
gin usually refers to the percentage of revenue remaining after all costs, depreciation, interest,
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taxes, and other expenses have been deducted. Therefore, by increasing their profit margin,
microfinance institutions contribute to the rising of revenues, which promotes economic de-
velopment.
Regarding GMM (4), we find that banks’ liquid assets to deposits and short-term funding,
and bank credit as percent of bank deposits, have a positive effect, while bank overhead costs
have a negative effect on GNI per capita growth. GMM (5) and GMM (6) report that higher
investment promotes GNI per capita growth. We also find that more active borrowers are sta-
tistically significant and have a positive impact on economic development. In GMM (6), we
find that more bank assets and the increase of human capital lessen GNI per capita growth.
Regarding GMM (8), our findings show that the increase of bank interest revenue, percent of
interest- bearing assets and investment are statistically significant and improve GNI per capita
growth. Indeed, by generating more interest revenue, banks contribute to higher financial rev-
enues and then GNI per capita growth improvement. These results also suggest that when ac-
counting for all indicators of MFIs’ performance, of banks’ performance and macroeconomic
controls variables, none of MFIs’ performance indicators are found to explain significantly
GNI per capita growth. Given the above, we will use investment and human capital as poten-
tial transmission channels.
These results confirm the previous ones obtained with GDP per capita growth. By using GNI
per capita growth as economic development, we confirm additional results previously found
in the literature. Consistent with Tonelli and Dalglish (2011), our findings suggest that mi-
crofinance should not be presumed to be a mass business. Thus, resources should rather be
spread qualitatively among those who need them most. Likewise, Lopatta and al. 2017 argue
that the key role of MFIs should be as financial intermediaries and that they should focus on
the depth, not breadth, of their outreach. Finally, we find that profit margin can also be one of
the key indicators of MFI performance, which significantly affects economic development.

6.2 Transmission channels
6.2.1 Investment

In Table B2, GMM (2) shows that by increasing the operational self-sufficiency, micro-
finance institutions contribute to investment improvement. In addition, lower provision for
loan impairment / assets has a positive effect on investment (see GMM (2), GMM (3) and
GMM (7)). In GMM (2) and GMM (8), we find that more profit margin lessens investment.
Hence, we can say that investment is not the transmission channel through which profit mar-
gin promotes GNI per capita growth. We have reached the same result for number of active
borrowers in Table B1 (GMM 5). We can conclude that investment is not the transmission
channel through which number of active borrowers increases GNI per capita growth. Table
B2 (GMM 3). Table 2 (GMM (5) and GMM (8)) report that female borrowers do not use their
loans to invest and that an increase in the number of active borrowers reduces investment.
Furthermore, more bank credit as percent of bank deposits and lower bank cost to income ratio
induce investment improvement (see GMM (4)). In GMM (4), GMM (6) and GMM (8), in-
vestment increases with bank return on equity (ROE) and decreases with bank return on assets
(ROA). Finally, GMM (5) and GMM (8) report that trade openness promotes investment.
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Furthermore, our results show that more bank credit as percent of bank deposits increases in-
vestment (Table B2 – GMM 4 and GMM 6), and investment improves GNI per capita (Table
B1 – GMM 5, 6, 8), so more bank credit as percent of bank deposits increases GNI per capita
(Table B1 – GMM 4, 6). Therefore, we say that investment is a good transmission channel
through which bank credit as percent of bank deposits improves GNI per capita growth.

6.2.2 Human capital

In Table B4, GMM (3) shows that higher return on assets and lower operating expense /
loan portfolio induce more human capital. We also find that when microfinance institutions
increase their average loan balance per borrower / GNI per capita, this positively affects hu-
man capital (see GMM (3) and GMM (7)). In addition, more women borrow (see GMM (7)),
and the lower the number of active clients (see GMM (8)), the greater the human capital is.
However, none of these indicators significantly affects GNI per capita growth.
Furthermore, GMM (4) reports that more bank liquid assets to deposits and short-term fund-
ing, bank credit as percent of bank deposits, and bank interest revenue reduce human capital.
In GMM (5), the rise of gross loan portfolio also lessens human capital. Finally, GMM (6)
shows that more investment and less in bank assets promote human capital.
To conclude, we can say that human capital may not be a good transmission channel to capture
the link between these indicators of performance and GNI per capita growth.
In Table 4, GMM 8 shows that a larger number of active clients has a negative and signif-
icant impact on human capital, and less human capital improves GNI (Table 1 – GMM 6).
In addition, a higher number of active borrowers decreases GNI per capita (Table 1 – GMM
7). Therefore, we say that human capital is not a good transmission channel through which
number of active clients decreases GNI per capita.
Our results show that more bank credit as percent of bank deposits and bank liquid assets
to deposits and short-term funding decrease human capital (Table B4 – GMM 4). Also, less
human capital improves GNI per capita (Table B1 – GMM 6). So, human capital has a true
transmission channel through which more bank credit as percent of bank deposits and bank
liquid assets to deposits and short-term funding improve GNI per capita growth.
Furthermore, in Table 4, GMM 6 shows that higher assets of banks mean a decrease in human
capital, and more human capital has a negative and significant impact on GNI per capita. So
we can say that human capital is a good transmission channel through which higher assets of
banks decrease GNI per capita growth. To conclude, we can say that human capital may be
a good transmission channel to capture the link between more bank credit as percent of bank
deposits and bank liquid assets to deposits and short- term funding and GNI per capita growth
but for bank assets.
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7 Conclusion
Our article investigates the promise of banks and MFIs for long-term economic development
in an attempt to gauge its fulfilment. More precisely, we aim to jointly analyse the perfor-
mance of banks and MFIs on economic development through a GMM analysis. Our main
findings are fourfold.
Firstly, we find that if MFIs want to fulfil their economic development mission, they should
pursue their dual objective of social and financial performance. Moreover, our results suggest
that despite their relatively small size, MFI performance contributes to economic development
even when accounting for banking system performance. By increasing their return on equity,
banks finance unproductive investment.
Secondly, investment and household consumption are significant transmission channels through
which banks and MFIs’ performance can affect economic development. Human capital, on the
other hand, appears not to be a good transmission channel through which MFIs’ performance
affects economic development.
Thirdly, we show that a higher provision for loan impairment to assets ratio induces lower
investment which undermines GDP per capita growth. We also find that the rise of overhead
costs can have a positive effect on investment and GDP per capita growth.
Fourthly, we find that by improving their social performance (higher average loan balance per
borrower / GNI per capita, number of active borrowers and percentage of female borrowers),
MFIs contribute significantly to economic development. More precisely, we show that women
use their loans to consume, not to invest. Furthermore, our finding suggests that MFIs’ re-
sources should be spread qualitatively among those who need them most. In addition, we
suggest that MFIs should increase the average loan balance per borrower in so far as it pro-
motes GDP growth through investment improvement. Finally, we suggest that MFIs diversify
their financial activities more, for example in housing loan, to be effective in breaking the
poverty trap cycle.
Finally, our work shows that the coexistence of banks and MFIs does not harm their contri-
bution to economic growth (see table A1 GMM(8)). Moreover, several reflections of research
can emerge from this work, in particular:
– It would be interesting to know the contribution to economic growth of each legal status of
MFIs. More specifically, is this contribution the same for all legal statuses?
– Also, we can break down the overall contribution of MFIs to economic growth in time and
space (by large geographical areas). Clearly, the question is whether MFIs have an impact on
economic growth in the short and long term in developing countries, for example in Africa,
Latin America, Asia and Eastern Europe.
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APPENDIX

Table 1 – Indicators of performance of MFI

Code Definitions Measurement Sources

Financial Performance

Ygpm Yield on gross portfolio (real) (Weighted
Average)

Yield on gross portfolio = Cash financial revenue from loan port-
folio / Average gross loan portfolio

MixMarket

Roam Return on assets (Weighted Average) ROA = (Net operating income – Taxes) / Average assets MixMarket

Oelpm Operating expense / loan portfolio
(Weighted Average)

Operating expense / loan portfolio MixMarket

Ossm Operational self-sufficiency (Weighted Av-
erage)

Operational self-sufficiency = financial revenues and costs +
losses due to default + operating costs.

MixMarket

Plim Provision for loan impairment / assets
(Weighted Average)

Provision for loan impairment / assets MixMarket

Pmm Profit margin (Weighted Average) Profit margin = Net operating income/ Operating revenue MixMarket

Social Performance

Nabm Number of active borrowers (Sum) Based on the number of individual borrowers rather than the
number of groups.

MixMarket

Nacm Number of Active Clients (Sum) The number of individuals who are active borrowers, depositors,
or both.

MixMarket

Albbm Average loan balance per borrower / GNI
per capita (Weighted Average)

Average loan balance per borrower / GNI per capita MixMarket

Fbm Percent of female borrowers (Weighted
Average)

(Female borrowers/ Number of active borrowers) x 100 MixMarket

Controls

Am Assets (Sum) Total assets MixMarket

Glpm Gross Loan Portfolio (Sum) Gross Loan Portfolio (Sum) MixMarket

*Time span of the data are between 1999 and 2016
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Table 2 – Indicators of financial performance of BANKs

Code Definitions Measurement Sources

Banking system stability

Bzscore Banking system z-scores Bzscore = (ROA+(equity/assets))/sd(ROA); sd(ROA) is the stan-
dard deviation of ROA

TheGlobalEconomy

BCBD Bank credit as percent of bank deposits BCBD= Bank credit/ demand, time and saving deposits in de-
posit money banks

TheGlobalEconomy

BLAD Bank liquid assets to deposits and short-
term funding

BLAD = cash and due from banks, trading securities and at fair
value through income, loans and advances to banks, reverse re-
pos and cash collaterals/ total customer deposits (current, sav-
ings and term) and short term borrowing (money market instru-
ments, CDs and other deposits)

TheGlobalEconomy

BCIR Bank cost to income ratio, in percent BCIR= sum of net-interest revenue / sum of operating income TheGlobalEconomy

Banking system efficiency

BIR Bank interest revenue, percent of interest-
bearing assets

BIR = Accounting value of bank’s net interest revenue/ average
interest-bearing (total earning) assets

TheGlobalEconomy

BOC Bank overhead costs, percent of total assets BOC = Operating expenses / total earning assets, cash and due
from banks, foreclosed real estate, fixed assets, goodwill, other
intangibles, current tax assets, deferred tax assets, discontinued
operations and other assets

TheGlobalEconomy

BROA Bank return on assets, in percent BROA = net income/total assets TheGlobalEconomy

BROE Bank return on equity, in percent BROE = amount of net income returned / shareholders’ equity TheGlobalEconomy

BNII Bank non-interest income to total income,
in percent

BNII = noninterest income / (net-interest income +noninterest
income)

TheGlobalEconomy

Banking system depth / Controls

BCPS Bank credit to the private sector as percent
of GDP

BCPS = loans+ purchases of nonequity securities+ trade credits
and other accounts receivable, that establish a claim for repay-
ment+ credit to public enterprises

TheGlobalEconomy

BA Bank assets, percent of GDP BA = claims on domestic real nonfinancial sector (central, state
and local governments, nonfinancial public enterprises and pri-
vate sector)

TheGlobalEconomy

*Time span of the data are between 1999 and 2016.
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Table 3 – Macroeconomic Indicators

Code Definitions and Measurement Sources

Endogenous variables

GDPc GDP per capita, PPP (constant 2011 inter-
national ) $

WDI

GNIc GNI per capita, PPP (constant 2011 inter-
national ) $

WDI, UNDP

GDPcgrowth GDP per capita growth (annual %) WDI

GNIcgrowth GNI per capita growth (annual %) WDI

Control variables

Invest Gross capital formation as a % of GDP WDI

Inflat Inflation: Annual percentages of average
consumer prices are year-on-year changes

WDI

Expend Government expenditures: Total expendi-
ture consists of total expense and the net
acquisition of nonfinancial assets. Ex-
pressed as a % of GDP.

WDI, TheGlobalEconomy

TOpenness Trade openness: Sum of exports and im-
ports of goods and services measured as a
share of gross domestic product

WDI

HumanCap. Human capital Barro-Lee: average years of
primary schooling, 15 + total

Education statistics, factfish

TFP Total factor productivity: TFP level at cur-
rent reference prices (USA = 1)

The Penn World Table 8.1, Fed-
eral Reserve Economic Data,
Conference-board

Consump Household consumption as percent of GDP TheGlobalEconomy
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Table 4 – Descriptive statistics

Variables Number Mean Std. Dev. Min Max

of observations

Microfinance Indicators

Yield on gross portfolio (ygpm) 815 0 .19 0.15 -0.20 1.70

Return on assets (roam) 1051 0.01 0.07 -0.91 0.66

Operating expense / loan portfolio (oelpm) 1052 0.27 0.54 0.0004 14.65

Operational self-sufficiency (oss) 1095 1.11 0.30 0.07 4.35

Provision for loan impairment / assets (plim) 1026 0.01 0.02 -0.065 0.45

Profit margin (pmm) 1087 -0.01 0.64 -13.28 0.77

Average loan balance per borrower / GNI per capita (albbm) 1100 0.94 1.26 0.0036 16.16

Percent of female borrowers (fbm) 1080 0.48 0.25 0.0001 1.8714

Number of active borrowers growth (nabmgrowth) 1101 625489.5 2270618 2 2.72e+07

Number of Active growth (nacmgrowth) 1101 189688.8 1044554 0 1.79e+07

Assets of microfinance institutions (am) 1101 6.37e+08 2.23e+09 0 4.24e+10

Gross Loan Portfolio (glpm) 1101 4.89e+08 1.38e+09 0 1.85e+10
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Descriptive statistics : continued

Variables Number Mean Std. Dev. Min Max

of observations

Banking indicators

Banking system z-scores (bzscore) 1088 12.23 8.38 1.54 47.83

Bank credit as percent of bank deposits (bcbd) 1089 0.36 0.183 0 1.44

Bank liquid assets to deposits and short-term funding (blad) 1089 0.36 0.18 0 1.44

Bank cost to income ratio, in percent (bcir) 1089 0.59 0.13 0 1.39

Bank interest revenue, percent of interest-bearing assets (bir) 1083 0.06 0.02 0 0.21

Bank overhead costs, percent of total assets (boc) 1083 0.05 0.04 0 0.83

Bank return on assets, in percent (broa) 1083 0.02 0.02 -0.5154 0.24

Bank return on equity, in percent (broe) 1083 0.21 0.18 -0.4812 2.26

Bank non-interest income to total income, in percent (bnii) 1089 0.37 0.13 0 0.87

Bank credit to the private sector as percent of GDP (bcps) 1086 29.36 21.69 0.45 140.15

Bank assets, percent of GDP(ba) 1087 35.12 26.14 0.63 170.58

Macroeconomic indicators

GDP per capita growth (annual %) gdpcgrowth 1101 0.03 0.04 -0.19 0 .33

Gross capital formation as a % of GDP (invest) 1078 23.16 8.14 0 60.15

Inflation (inflat) 1071 55.13 913.29 -8.97474 24411

Trade openness (topenness) 1089 74.19 29.06 22.106 199.67

Government expenditures (expend) 1081 13.82 4.95 2.05 32.23

Human capital (humancap) 999 4.32 1.60 0.89 10.95

Total factor productivity (tfp) 695 0.45 0.20 0.10542 1.15

Household consumption as percent of GDP (Consump) 1063 72.45 13.51 28.79 133.11
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Table 5 – The Pearson correlation coefficients

Variables gdpcgrowth ygpm roam oelpm ossm plim pmm albbm fbm nabmgrowth nacmgrowth GLPmgrowth amgrowth

gdpcgrowth 1

ygpm -0.09 * 1

roam 0.07 0.18 * 1

oelpm -0.02 0.58 * -0.14 * 1

ossm 0.13 * 0.0046 0.62 * -0.14 * 1

plim -0.13 * 0.33 * -0.25 * 0.09 * -0.23 * 1

pmm 0.04 0.04 0.68 * -0.15 * 0.62 * -0.29 * 1

albbm 0.08 * -0.18 * 0.01 0.17 * 0.04 3 -0.02 0.02 1

fbm -0.03 0.23 * -0.0061 0.07 -0.06 0.03 -0.07 -0.29 * 1

nabmgrowth -0.0005 -0.01 0.02 0.04 -0.02 -0.01 -0.01 -0.02 -0.06 1

nacmgrowth -0.0011 0.05 0.15 * 0.16 * -0.01 0.05 -0.0093 -0.0033 0.005 0.61 * 1

GLPmgrowth 0.08 * -0.04 0.02 0.15 * -0.01 -0.0044 -0.03 0.0028 -0.06 0.38 * 0.48 * 1

amgrowth 0.09 * -0.05 0.01 0.09 * -0.04 -0.0090 -0.08* -0.0080 -0.05 0.24 * 0.44* 0.84* 1

bzscore -0.0024 0.03 0.09 * -0.06 0.10 * 0.01 0.05 -0.03 0.07 0.09 * 0.04 -0.013 -0.003

blad 0.0083 0.01 -0.0072 0.11 * -0.06 0.02 -0.10 * 0.10 * 0.01 0.03 0.04 0.13* 0.10*

bcir -0.18 * 0.15 * -0.03 0.06 -0.11 * 0.07 -0.02 0.07 -0.03 -0.007 0.03 -0.05 -0.07

bcbdgrowth 0.15 * -0.03 -0.02 -0.06 0.04 0.04 0.02 0.04 -0.11 * -0.02 -0.07 -0.03 -0.05

Values in parentheses are robust standard errors.
***, **, and * denote significance respectively at 1%, 5%, and 10%.
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The Pearson correlation coefficients : continued 1

Variables gdpcgrowth ygpm roam oelpm ossm plim pmm albbm fbm nabmgrowth nacmgrowth GLPmgrowth amgrowth

birgrowth -0.07 -0.06 -0.01 0.03 -0.0071 -0.0070 -0.03 -0.01 -0.05 0.009 0.02 0.15* 0.08*

bocgrowth -0.07 -0.03 -0.02 0.23 * -0.0069 0.01 -0.02 -0.01 -0.03 0.008 -0.05 0.14* 0.08*

broagrowth 0.07 0.02 0.01 0.01 0.01 -0.01 0.008 -0.02 0.01 0.007 -0.0009 0.02 -0.008

broegrowth -0.07 0.0081 -0.0016 0.01 -0.0091 -0.0096 -0.01 -0.01 0.01 0.009 0.01 0.15* 0.08*

bniigrowth -0.01 0.0055 -0.0052 0.04 -0.0036 0.04 -0.0037 0.0043 0.02 -0.012 0.009 -0.01 0.04

bcpsgrowth 0.14 * -0.01 0.0046 -0.04 0.07 -0.08 * 0.04 0.09 * -0.09 * -0.009 -0.05 0.03 0.006

bagrowth 0.03 -0.05 0.01 -0.11 * 0.0070 -0.04 0.03 0.11 * -0.11 * -0.014 -0.07 0.0003 -0.04

log(invest) 0.33 * -0.17 * -0.0014 -0.14 * 0.07 -0.04 0.03 -0.0006 -0.03 -0.004 -0.09 -0.09* -0.05

log(topenness) 0.14* -0.06 -0.01 -0.0079 -0.05 -0.0052 -0.02 0.2027* -0.13 * 0.04 -0.009 0.005 -0.0007

log(expend) -0.04 -0.003 -0.17 * 0.01 -0.09 * 0.0153 -0.09 * 0.0987* -0.14 * -0.0134 0.006 -0.027 -0.001

log(humancap) 0.09 * 0.07 0.07 -0.03 0.05 0.02 -0.02 0.0076 -0.13 * 0.02 0.02 -0.001 0.02

log(tfp) 0.05 0.12 * 0.11 * -0.09 0.11 * 0.03 0.01 -0.29 * -0.04 0.04 0.04 -0.03 -0.04

log(inflat) -0.04 -0.12 * 0.04 0.05 0.03 0.0020 0.02 0.06 0.01 -0.01 0.04 0.08 * 0.07

log(consump) -0.22 * 0.05 -0.01 0.07 -0.09 * 0.02 0.01 0.09 * 0.08 * -0.04 -0.03 -0.03 -0.08 *

Values in parentheses are robust standard errors.
***, **, and * denote significance respectively at 1%, 5%, and 10%.
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The Pearson correlation coefficients : continued 2

Variables bzscore blad bcir bcbdgrowth birgrowth bocgrowth broagrowth broegrowth bniigrowth bcpsgrowth bagrowth log(invest) log(topenness)

bzscore 1

blad -0.14 * 1

bcir -0.13 * 0.02 1

bcbdgrowth -0.02 -0.06 -0.10 * 1

birgrowth -0.02 0.12 * -0.05 -0.05 1

bocgrowth -0.02 0.12 * -0.05 -0.05 0.99 * 1

broagrowth 0.07 0.01 0.05 -0.01 0.08 0.05 1

broegrowth -0.01 0.12 * -0.05 -0.06 0.99 * 0.99 * 0.71 * 1

bniigrowth 0.05 0.10 * 0.06 -0.08 * -0.08 * 0.08 * -0.01 -0.006 1

bcpsgrowth -0.10 * 0.08 * -0.03 0.40 * -0.13 * -0.12 * 0.004 -0.12 * -0.07 1

bagrowth -0.12 * 0.07 -0.06 0.46 * -0.04 -0.03 -0.03 -0.03 -0.09 * 0.55 * 1

log(invest.) 0.19 * -0.26 * -0.22 * 0.19 * -0.14 * -0.14 -0.02 -0.14 * -0.09 * 0.02 0.09 * 1

log(topenness) 0.14 * -0.0001 -0.10 * 0.002 0.007 0.008 -0.02 0.006 -0.02 0.1 * 0.15 * 0.15 * 1

log(expend) 0.03 -0.04 0.15 * -0.01 0.03 0.04 -0.02 0.03 0.03 -0.004 0.05 0.05 0.02

log(humancap) 0.04 0.0014 0.01 0.08 * 0.01 0.01 -0.02 0.01 0.0143 0.0081 -0.04 -0.03 0.11 *

log(tfp) 0.24 * -0.23 * -0.22 * 0.006 -0.007 -0.009 -0.03 -0.01 -0.04 -0.08 -0.06 0.15 * -0.07

log(inflat) -0.18 * 0.23 * 0.006 0.05 0.12 * 0.12 * -0.04 0.11 * 0.05 -0.01 -0.0051 -0.22 * 0.0003

log(consump) -0.06 0.23 * 0.13 * -0.06 0.02 0.02 0.05 0.02 0.001 0.03 0.01 -0.27 * 0.02

Values in parentheses are robust standard errors.
***, **, and * denote significance respectively at 1%, 5%, and 10%.
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The Pearson correlation coefficients : continued 3

Variables log(expend) log(humancap) log(tfp) log(inflat) log(consump)

log(expend) 1

log(humancap) 0.04 1

log(tfp) -0.11 * 0.34 * 1

log(inflat) -0.17 * 0.11 * -0.03 1

log(consump) -0.10 * -0.18 * -0.47 * 0.14 * 1

Values in parentheses are robust standard errors.
***, **, and * denote significance respectively at 1%, 5%, and 10%.
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Table 6 – Other tests

GDP per capita growth (annual %) gdpcgrowth (1) FE model (2) RE model (3) IV model

Yield on gross portfolio (ygpm) -0.01 -0.02 -0.02

(0.02 ) (0.02) (0.09)

Return on assets (roam) -0.32 *** -0.15 -1.01

(0.11) (0.09) (2.20)

Operating expense / loan portfolio (oelpm) 0.16*** 0.10*** 0.13

(0.03) (0.02) (0.15)

Operational self-sufficiency (oss) -0.01 -0.030 0.18

(0.07) (0.033) (0.38)

Provision for loan impairment / assets (plim) 0.28 -0.0002 0.30

(0.27) (0.23) (1.009)

Profit margin (pmm) 0.05 0.077** 0.10

(0.07) (0.03) (0.32)

Average loan balance per borrower / GNI per capita (albbm) 0.011 0.008* -0.02

(0.010) (0.004) (0.04)

Percent of female borrowers (fbm) 0.02 0.01 0.02

(0.01) (0.01) (0.04)

Number of active borrowers (nabm) 0 .37*** 0.25*** 0.40

(0.06) (0.05) (0.37)

Number of Active (nacm) nacmgrowth -0.01 -0.01 -0.08*
(0.01) (0.01) (0.05)

Banking system z-scores (bzscore) 0.0008 -0.0001 0.003

(0.0009) (0.0004) (0.005)

Bank liquid assets to deposits and short-term funding (blad) 0.082 0.059*** 0.22

(0.052) (0.021) (0.22)

Bank cost to income ratio, in percent (bcir) -0.018 0.015 -0.12

(0.04) (0.03) (0.15)

Bank credit as percent of bank deposits growth: bcbdgrowth 0.087** 0.082** 0.18

(0.04) (0.03) (0.27)

Bank interest revenue growth, percent of interest-bearing assets (bir) birgrowth -0.001 0.0002 -0.03

(0.006) (0.006) (0.04)

Bank overhead costs growth, percent of total assets: bocgrowth 0.006 0.0001 0.04

(0.005) (0.004) (0.04)

Values in parentheses are robust standard errors.
***, **, and * denote significance respectively at 1%, 5%, and 10%.
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Other tests: continued

GDP per capita growth (annual %) gdpcgrowth (1) FE model (2) RE model (3) IV model

Bank return on assets growth, in percent : broagrowth -0.002 -0.001 0.001

(0.001) (0.001) (0.02)

Bank return on equity growth, in percent : broegrowth 0.00009 -0.0003 -0.009

(0.0009) (0.0009) (0.03)

Bank non-interest income to total income growth, in percent : bniigrowth 0.018* 0.003 0.05*
(0.01) (0.009) (0.03)

log(Gross capital formation as a % of GDP ):log(invest) 0.04* 0.04*** 0.07

(0.02) (0.01) (0.1)

log(Trade openness) : log(topenness) 0.02 0.009 -0.18

(0.02) (0.01) (0.22)

Log(Government expenditures): log(expend) -0.07** -0.02** 0.03

(0.03) (0.013) (0.17)

log(Human capital): log(humancap) -0.08 0.02** -0.22

(0.06) (0.009) (0.21

Log(Total factor productivity): log(tfp) 0.0008 0.005 0.11

(0.028) (0.01) (0.09)

Log(inflation): log(inflat) -.004 0.0001 0.0004

(0.004) (0.003) (0.022)

Log(Household consumption as percent of GDP) -0.02 -0.03 -0.50

(0.05) (0.02) (0.44)

Gross Loan Portfolio growth: glpmgrowth -0.55 -0.35*** -0.53

(0.11) (0.09) (0.55)

Assets of microfinance institutions growth: amgrowth 0.22** 0.18** 0.044

0.09) (0.08) (0.34)

Bank credit to the private sector as percent of GDP’s growth: bcpsgrowth 0.006 -0.0008 0.06

0.013) (0.01) (0.05)

Bank assets, percent of GDP’s growth: bagrowth -0.03 -0.04 -0.17

(0.03) (0.037) (0.15)

cons 0.18 0.047 2.75

(0.33) (0.13) (1.96)

R-sq: 0.42 0.34 0.15

Test that all ui=0: Breusch-Pagan test Durbin–Wu–Hausman test

F(39,97)=3.55 F(30,136)=60.09 F(30,64)=2.89

Prob>F= 0.00 Prob>F= 0.00 p= 0.0002

Values in parentheses are robust standard errors.
***, **, and * denote significance respectively at 1%, 5%, and 10%.

44



Table A1 – GMM results with GDP per capita growth

GDP per capita growth (annual %) GMM(1) GMM(2) GMM(3) GMM(4) GMM(5) GMM(6) GMM(7) GMM(8)

GDP per capita growth (annual %) lag 1: gdpcgrowthL1. -0.00 0.24 *** -0.04 0.22*** -0.17 0.002 -0.02 -0.58

(0.10) (0.09) 0.08) (0.07) (0.19) (0.06) (0.10) (0.53)

Yield on gross portfolio (ygpm) -0.01 0.0293709 0.02 0.04 -0.008

(0.02) (0.0203839) (0.02) (0.02) (0.032)

Return on assets (roam) 0.05 -0.02 -0.14 -0.08 -2.32

(0.06) (0.10) (0.35) (0.14) (1.54)

Operating expense / loan portfolio (oelpm) 0.02 -0.01 0.01 -0.04 0.03

(0.02) (0.03) (0.07) (0.03) (0.08)

Operational self-sufficiency (oss) 0.02 -0.009 -0.03 -0.01 0.2

(0.02) (0.02) (0.11) (0.02) (0.23)

Provision for loan impairment / assets (plim) -0.14 -0.427** -0.20 -0.36 0.23

(0.099) (0.192) (0.48) (0.25) (0.69)

Profit margin (pmm) 0.018 0.018 0.004 0.02 0.29

(0.019) (0.01) (0.13) (0.02) (0.23)

Average loan balance per borrower / GNI per capita (albbm) 0.0009 0.002 0.01 -0.001 0.04*

(0.001) (0.006) (0.01) (0.006) (0.02)

Percent of female borrowers (fbm) -0.003 0.008 0.01* 0.010* 0.01**

(0.008) (0.005) (0.01) (0.006) (0.007)

Number of active borrowers growth (nabmgrowth) 0.01 -0.01 0.15 0.04 0.65**

(0.02) (0.07) (0.25) (0.10) (0.32)

Number of Active clients growth (nacmgrowth) -0.005 -0.01 -0.01 -0.008 0.02

(0.009) (0.008) (0.01) (0.009) (0.02)

Banking system z-scores (bzscore) -0.0005 -0.0004 -0.001 0.001

(0.0007) (0.0007) (0.001) (0.0014637)

Bank liquid assets to deposits and short-term funding (blad) 0.03* 0.06** -0.01 0.20*

(0.01) (0.03) (0.03) (0.10)

Bank cost to income ratio, in percent (bcir) -0.01 0.01 -0.02 0.10

(0.01) (0.01) (0.03) (0.08)

Values in parentheses are robust standard errors.
***, **, and * denote significance respectively at 1%, 5%, and 10%.
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GMM results with GDP per capita growth : continued

GDP per capita growth (annual %) GMM(1) GMM(2) GMM(3) GMM(4) GMM(5) GMM(6) GMM(7) GMM(8)

Bank credit as percent of bank deposits growth: bcbdgrowth 0.05*** 0.051 0.04* 0.06

(0.014) (0.03) (0.02) (0.04)

Bank interest revenue growth, percent of interest-bearing assets: birgrowth 0.0008 0.001 -0.003 -0.005

(0.004) (0.006) (0.002) (0.006)

Bank overhead costs growth,percent of total assets: bocgrowth -0.007* -0.007 0.003 0.011

(0.004) (0.006) (0.002) (0.007)

Bank return on assets growth, in percent : broagrowth 0.0003* 0.0003 -0.0006 -0.0001

(0.0002) (0.0002) (0.0010) (0.002)

Bank return on equity growth,in percent : broegrowth -0.00006 -0.0002 0.0003 0.0005

(0.0003) (0.0003) (0.0007) (0.001)

Bank non-interest income to total income growth, in percent : bniigrowth 0.004 0.001 0.01** 0.02**

(0.006) (0.002) (0.00) (0.01)

Log(Gross capital formation as a % of GDP ): log(invest) 0.02 0.06*** -0.02

(0.03) (0.01) (0.07)

Log(Trade openness) : log(topenness) 0.004 0.02 0.0759387

(0.04) (0.02) (0.0766113)

Log(Government expenditures): log(expend) -0.02 0.018 -0.147**

(0.02) (0.04) (0.06)

Log(Human capital): log(humancap) -0.10 -0.12** 0.06

(0.12) (0.05) (0.14)

Log(Total factor productivity): log(tfp) 0.03 -0.03 0.057

(0.03) (0.03) (0.05)

Log(inflation): log(inflat) -0.003 -0.001 -0.001

(0.003) (0.003) (0.007)

Log(Household consumption as percent of GDP) -0.04 -0.11* 0.07

(0.05) (0.06) (0.07)

Gross Loan Portfolio growth: glpmgrowth -0.17 -1.32*

(0.35) (0.72)

Assets of microfinance institutions growth: amgrowth 0.16 -0.46

(0.13) (0.51)

Bank credit to the private sector as percent of GDP growth: bcpsgrowth 0.03** -0.02

(0.01) (0.02)

Bank assets, percent of GDP’s growth : bagrowth -0.09*** 0.01

(0.03) (0.058)

Constant 0.03*** -0.0008 0.05*** 0.39 0.09**

(0.006) (0.02) (0.02) (0.43) (0.04)

Values in parentheses are robust standard errors.
***, **, and * denote significance respectively at 1%, 5%, and 10%.
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Table A2 – GMM results with Investment as channel transmission (for GDP)

Log(Gross capital formation as a % of GDP ): log(invest) GMM(1) GMM(2) GMM(3) GMM(4) GMM(5) GMM(6) GMM(7) GMM(8)

Log(Gross capital formation as a % of GDP ) lag 1 for one period: log(investL1.) 0.86*** 0.49*** 0.93*** 0.55*** 0.46** 0.61*** 0.96*** 0.93**

(0.15) (0.08) (0.19) (0.06) (0.18) (0.17) (0.15) (0.40)

Yield on gross portfolio: (ygpm) 0.005 0.16 0.07 0.15 0.13

(0.05) (0.11) (0.08) (0.14) (0.16)

Return on assets: (roam) -0.36 -0.34 -0.65 -0.16 -1.16

(0.35) (0.48) (1.15) (0.62) (2.18)

Operating expense / loan portfolio: (oelpm) -0.09 -0.07 -0.18 -0.11 0.02

(0.06) (0.15) (0.25) (0.22) (0.46)

Operational self-sufficiency: (oss) 0.01 0.13 0.12 0.17 -0.53

(0.07) (0.13) (0.32) (0.14) (0.77)

Provision for loan impairment / assets: (plim) -0.23 -1.61** -0.02 -1.85* -3.51

(0.41) (0.68) (1.61) (0.96) (2.25)

Profit margin: (pmm) 0.10 -0.14 -0.01 -0.21 0.48

(0.12) (0.10) (0.31) (0.17) (0.79)

Average loan balance per borrower / GNI per capita: (albbm) 0.01 0.03 -0.01 0.03 0.086*

(0.01) (0.04) (0.06) (0.06) (0.048)

Percent of female borrowers: (fbm) -0.03 -0.09* -0.13*** -0.11** -0.01

(0.06) (0.05) (0.05) (0.05) (0.05)

Number of active borrowers growth: (nabmgrowth) -0.12 -0.08 -0.43 -0.14 1.04

(0.09) (0.14) (0.58) (0.21) (0.93)

Number of Active clients growth: (nacmgrowth) -0.06 -0.06 -0.02 -0.05 -0.005

(0.06) (0.04) (0.04) (0.06) (0.09)

Banking system z-scores: (bzscore) -0.001 -0.003 -0.004 -0.0004

(0.002) (0.002) (0.009) (0.004)

Bank liquid assets to deposits and short-term funding: (blad) -0.22** -0.02 0.03 1.67*

(0.08) (0.23) (0.25) (0.88)

Bank cost to income ratio, in percent: (bcir) -0.06 0.03 0.02 0.04

(0.10) (0.12) (0.16) (0.29)

Values in parentheses are robust standard errors.
***, **, and * denote significance respectively at 1%, 5%, and 10%.
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GMM results with Investment as channel transmission (for GDP) : continued

Log(Gross capital formation as a % of GDP ): log(invest) GMM(1) GMM(2) GMM(3) GMM(4) GMM(5) GMM(6) GMM(7) GMM(8)

Bank credit as percent of bank deposits growth: (bcbdgrowth) 0.25** 0.42 0.05 0.14

(0.10) (0.32) (0.17) (0.43)

Bank interest revenue growth, percent of interest-bearing assets: birgrowth 0.01 0.01 -0.008 -0.05

(0.02) (0.02) (0.02) (0.03)

Bank overhead costs growth, percent of total assets: bocgrowth -0.02* -0.01 0.008 0.08**

(0.01) (0.011) (0.02) (0.03)

Bank return on assets growth, in percent: broagrowth -0.0003 -0.0014*** -0.0003 -0.02*

(0.0006) (0.0003) (0.004) (0.01)

Bank return on equity growth, in percent: broegrowth 0.001* 0.003*** 0.001 0.007***

(0.0009) (0.0005) (0.002) (0.002)

Bank non-interest income to total income growth, in percent: bniigrowth 0.01 -0.008 0.007 0.12

(0.01) (0.01) (0.03) (0.09)

GDP per capita growth (annual %): gdpcgrowth 1.03 1.45** -1.04

(0.81) (0.67) (1.17)

Log(Trade openness): log(topenness) 0.59*** 0.24* 0.78***

(0.17) (0.12) (0.25)

Log(Government expenditures): log(expend) 0.03 -0.02 -0.28

(0.14) (0.17) (0.51)

log(Human capital): log(humancap) 0.19 0.39 0.02

(0.40) (0.28) (0.86)

Log(Total factor productivity): log(tfp) -0.007 0.08 0.10

(0.08) (0.22) (0.43)

Log(inflation): log(inflat) 0.004 0.028* -0.02

(0.01) (0.01) (0.01)

Gross Loan Portfolio growth: glpmgrowth 0.49 -1.29

(0.94) (1.27)

Assets of microfinance institutions growth: amgrowth -0.23 0.48

(0.47) (0.74)

Bank credit to the private sector as percent of GDP growth: bcpsgrowth -0.03 -0.06

(0.09) (0.06)

Bank assets, percent of GDP’s growth: bagrowth -0.23 0.63***

(0.26) (0.23)

Constant 0.44 0.10 0.04 -2.28

(0.49) (0.70) (0.59) (4.20)

Values in parentheses are robust standard errors.
***, **, and * denote significance respectively at 1%, 5%, and 10%.
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Table A3 – GMM results with Consumption as channel transmission (for GDP)

log(consump) GMM(1) GMM(2) GMM(3) GMM(4) GMM(5) GMM(6) GMM(7) GMM(8)

Log(household consumption) lag to one period: Log(consumpL1.) 0.32 0.31*** 0.55*** 0.47*** 0.66*** 0.37*** 0.56*** 0.71***

(0.21) (0.11) (0.06) (0.08) (0.05) (0.13) (0.04) (0.07)

Yield on gross portfolio (ygpm) -0.03 -0.05 -0.0362977 -0.07** -0.06*

(0.02) (0.03) (0.02) (0.02) (0.03)

Return on assets (roam) 0.09 0.06 -0.106 0.026 -0.38

(0.08) (0.08) (0.11) (0.07) (0.37)

Operating expense / loan portfolio (oelpm) 0.009 0.07 0.03 0.08** 0.05

(0.01) (0.05) (0.05) (0.03) (0.04)

Operational self-sufficiency (oss) 0.008 0.02 0.019 0.018547 0.01

(0.01) (0.03) (0.027) (0.02) (0.03)

Provision for loan impairment / assets (plim) 0.06 0.43 0.36 0.68** 0.63*

(0.07) (0.27) (0.25) (0.31) (0.37)

Profit margin: (pmm) -0.007 0.02 0.06** 0.03 0.09**

(0.01) (0.04) (0.02) (0.03) (0.0422935)

Average loan balance per borrower / GNI per capita: (albbm) -0.001 -0.01 -0.02 -0.01 -0.008

(0.005) (0.01) (0.01) (0.01) (0.01)

Percent of female borrowers : (fbm) 0.007 0.01*** 0.02*** 0.017* 0.03***

(0.02) (0.005) (0.008) (0.01) (0.009)

Number of active borrowers (nabmgrowth) -0.02 -0.05 -0.03 -0.04 0.02

(0.11) (0.08) (0.05) (0.06) (0.08)

Number of Active clients growth : (nacmgrowth) -0.01 0.01 0.02 0.005 0.02

(0.02) (0.01) (0.01) (0.01) (0.02)

Banking system z-scores: (bzscore) -0.001 0.0004 -0.0002 -0.00002

(0.001) (0.0009) (0.001) (0.002)

Bank liquid assets to deposits and short-term funding : (blad) 0.02 -0.007 0.10** 0.14**

(0.02) (0.03) (0.05) (0.07)

Bank cost to income ratio, in percent : (bcir) -0.006 0.017 -0.01 -0.004

(0.02) (0.02) (0.04) (0.05)

Values in parentheses are robust standard errors.
***, **, and * denote significance respectively at 1%, 5%, and 10%.
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GMM results with Consumption as channel transmission (for GDP) : continued

log(consump) GMM(1) GMM(2) GMM(3) GMM(4) GMM(5) GMM(6) GMM(7) GMM(8)

Bank credit as percent of bank deposits growth: bcbdgrowth 0.004 -0.04* 0.09** 0.03

(0.02) (0.02) (0.047) (0.06)

Bank interest revenue growth, percent of interest-bearing assets : birgrowth 0.001 -0.0007 0.007 -0.003

(0.006) (0.005) (0.007) (0.007)

Bank overhead costs growth, percent of total assets: bocgrowth 0.001 0.0002 -0.002 0.007

(0.004) (0.003) (0.006) (0.006)

Bank return on assets growth, in percent: broagrowth -0.0004*** -0.0002 -0.0006 -0.0002

(0.0001) (0.0002) (0.0007) (0.001)

Bank return on equity growth, in percent: broegrowth 0.0004 0.0003 -0.0009** -0.0009

(0.0002) (0.0003) (0.0004) (0.001)

Bank non-interest income to total income growth, in percent: bniigrowth 0.003 0.006 -0.002 0.009

(0.003) (0.005) (0.008) (0.007)

GDP per capita growth (annual %): gdpcgrowth -0.54*** -0.29*** -0.48***

(0.17) (0.10) (0.17)

Log(Gross capital formation as a % of GDP ): log(invest) 0.01 -0.04** -0.02

(0.03) (0.02) (0.03)

Log(Trade openness): log(topenness) -0.04 0.03 -0.01

(0.05) (0.03) (0.05)

Log(Government expenditures): log(expend) -0.009 -0.08*** -0.06

(0.04) (0.01) (0.05)

Log(Human capital): log(humancap) 0.001 0.001 0.002

(0.007) (0.003) (0.005)

Gross Loan Portfolio growth: glpmgrowth 0.04 -0.09

(0.07) (0.16)

Assets of microfinance institutions growth: amgrowth -0.18* -0.24*

(0.10) (0.13)

Bank credit to the private sector as percent of GDP growth: bcpsgrowth 0.02 0.01

(0.016) (0.04)

Bank assets, percent of GDP’s growth: bagrowth 0.08*** 0.11**

(0.02) (0.05)

Constant 2.87*** 1.86*** 1.59*** 1.78***

(0.92) (0.26) (0.29) (0.18)

Values in parentheses are robust standard errors.
***, **, and * denote significance respectively at 1%, 5%, and 10%.
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Table A4 – GMM results with Human capital as channel transmission (for GDP)

Log(human capital) GMM(1) GMM(2) GMM(3) GMM(4) GMM(5) GMM(6) GMM(7) GMM(8)

Log(human capital) lag for one period: log(humancapL1.) 0.74*** 0.74*** 0.72*** 0.76*** 0.64*** 0.63*** 0.71*** 0.70***

(0.05) (0.08) (0.11) (0.060) (0.13) (0.08) (0.09) (0.08)

Yield on gross portfolio: (ygpm) 0.01 0.02 0.03 0.005 0.03

(0.01) (0.02) (0.02) (0.02) (0.03)

Return on assets: (roam) -0.06 0.08 -0.02 0.11** -0.06

(0.09) (0.12) (0.06) (0.05) (0.09)

Operating expense / loan portfolio: (oelpm) -0.02 -0.05 0.002 -0.03 0.02

0.01) (0.04) (0.04) (0.04) (0.05)

Operational self-sufficiency: (oss) -0.009 -0.008 -0.005 0.007 0.003

(0.01) (0.06) (0.07) (0.03) (0.04)

Provision for loan impairment / assets: (plim) -0.01 0.13 0.03 0.15 0.004

(0.03) (0.24) (0.28) (0.3) (0.25)

Profit margin: (pmm) 0.01 -0.009 -0.01 -0.02 -0.01

(0.009) (0.05) (0.06) (0.03) (0.03)

Average loan balance per borrower / GNI per capita: (albbm) -0.002 -0.008 -0.006 -0.01 -0.003

(0.003) (0.006) (0.005) (0.008) (0.009)

Percent of female borrowers: (fbm) -0.0009 0.01 0.01 0.02 0.02

(0.01) (0.01) (0.01) (0.02) (0.01)

Number of active borrowers growth: (nabmgrowth) 0.009 0.005 0.13*** 0.01 0.17***

(0.01) (0.03) (0.05) (0.03) (0.05)

Number of Active clients growth: (nacmgrowth) -0.01 -0.01 -0.02 -0.01 -0.02

(0.01) (0.01) (0.01) (0.02) (0.02)

Banking system z-scores: (bzscore) -0.0002 -0.00001 0.00008 0.0005

(0.0006) (0.0004) (0.001) (0.001)

Bank liquid assets to deposits and short-term funding: (blad) -0.05*** -0.03 0.02 0.06*

(0.02) (0.02) (0.03) (0.03)

Bank cost to income ratio, in percent: (bcir) -0.01* -0.002 -0.03 -0.05

(0.007) (0.008) (0.03) (0.04)

Values in parentheses are robust standard errors.
***, **, and * denote significance respectively at 1%, 5%, and 10%.
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GMM results with Human capital as channel transmission (for GDP) : continued

Log(human capital) GMM(1) GMM(2) GMM(3) GMM(4) GMM(5) GMM(6) GMM(7) GMM(8)

Bank credit as percent of bank deposits growth: (bcbdgrowth) -0.02*** -0.01 0.07 0.08

(0.009) (0.01) (0.03) (0.05)

Bank interest revenue, percent of interest-bearing assets: (birgrowth) -0.004** -0.001 0.005 0.004

(0.001) (0.002413) (0.005) (0.006)

Bank overhead costs, percent of total assets growth: (bocgrowth) 0.001 0.0003 -0.003 -0.0007

(0.001) (0.0012) (0.004) (0.004)

Bank return on assets growth: (broagrowth) 70.03e-06 0.00001 -0.001 -0.001

(0.00002) (0.00003) (0.001) (0.0009)

Bank return on equity growth: (broegrowth) -0.00005 -0.0001 -40.32e-06 0.0003

(0.0001) (0.0001) (0.0008) (0.0008)

Bank non-interest income to total income: (bniigrowth) 70.06e-06 -0.0007 -0.007 0.002

(0.001) (0.002) (0.008) (0.008)

GDP per capita growth (annual %): gdpcgrowth -0.22** -0.02 -0.30**

(0.10) (0.03) (0.12)

Log(Gross capital formation as a % of GDP ): log(invest 0.005 0.017* 0.001

(0.02) (0.009) (0.02)

Log(Trade openness): log(topenness) 0.02 0.012 0.03

(0.02) (0.009) (0.02)

Log(Government expenditures): log(expend) -0.013 0.005 -0.02

(0.032) (0.006) (0.03)

Log(inflation): log(inflat) 0.003 -0.0001 0.004

(0.004) (0.001) (0.004)

Gross Loan Portfolio growth: glpmgrowth -0.27** -0.31***

(0.12) (0.11)

Assets of microfinance institutions growth: amgrowth 0.10* 0.12

(0.056) (0.07)

Bank credit to the private sector as percent of GDP growth: bcpsgrowth 0.001 -0.01

(0.004) (0.02)

Bank assets, percent of GDP’s growth: bagrowth -0.014** -0.02

(0.006) (0.02)

Constant 0.35*** 0.40*** 0.42 0.39***

(0.07) (0.19) (0.26) (0.14)

Values in parentheses are robust standard errors.
***, **, and * denote significance respectively at 1%, 5%, and 10%.
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Table B1 – GMM results with GNI per capita growth

GNI per capita growth (gnicgrowth) GMM(1) GMM(2) GMM(3) GMM(4) GMM(5) GMM(6) GMM(7) GMM(8)

GNI per capita growth lag to one period: (gnicgrowthL1.) -0.30*** 0.007 -0.36*** 0.03 -0.31*** -0.05 -0.40*** -0.92

(0.06) (0.06) (0.06) (0.06) (0.11) (0.08) (0.04) (0.56)

Yield on gross portfolio (ygpm) -0.01 0.002 -0.03 0.01 -0.06

(0.02) (0.03) (0.04) (0.03) (0.04)

Return on assets: (roam) 0.04 -0.11 -0.15 -0.05 0.21

(0.10) (0.09) (0.20) (0.11) (0.53)

Operating expense / loan portfolio: (oelpm) 0.02 0.011 0.11 0.004 -0.04

(0.01) (0.05) (0.08) (0.04) (0.16)

Operational self-sufficiency: (oss) 0.03 -0.05 -0.05 -0.02 0.14

(0.02) (0.04) (0.09) (0.02) (0.22)

Provision for loan impairment / assets: (plim) -0.12 0.04 0.63 0.19 -0.41

(0.11) (0.43) (0.73) (0.31) (1.36)

Profit margin: (pmm) -0.001 0.12* 0.09 0.06 -0.18

(0.02) (0.07) (0.09) (0.04) (0.18)

Average loan balance per borrower / GNI per capita: (albbm) 0.004 0.0004 0.009 -0.004 -0.02

(0.002) (0.006) (0.008) (0.006) (0.02)

Percent of female borrowers: (fbm) 0.004 0.002 0.009 0.01 0.005

(0.008) (0.006) (0.008) (0.011) (0.008)

Number of active borrowers growth: (nabmgrowth) 0.003 0.17 0.34* 0.19 0.07

(0.02) (0.18) (0.20) (0.14) (0.41)

Number of Active clients growth: (nacmgrowth) -0.02* -0.01 -0.0004 -0.03** 0.007

(0.01) (0.01) (0.01) (0.01) (0.02)

Banking system z-scores: (bzscore) -0.0002 -0.0004 -0.001 -0.0008

(0.001) (0.001) (0.001) (0.002)

Bank liquid assets to deposits and short-term funding: (blad) 0.05** 0.07* 0.002 0.05

(0.02) (0.03) (0.04) (0.05)

Bank cost to income ratio, in percent: (bcir) -0.02 -0.02 0.03 -0.02

(0.019) (0.04) (0.04) (0.11)

Values in parentheses are robust standard errors.
***, **, and * denote significance respectively at 1%, 5%, and 10%.
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GMM results with GNI per capita growth : continued

GNI per capita growth (gnicgrowth) GMM(1) GMM(2) GMM(3) GMM(4) GMM(5) GMM(6) GMM(7) GMM(8)

Bank credit as percent of bank deposits growth: (bcbdgrowth) 0.07*** 0.087* 0.07 0.09

(0.02) (0.05) (0.049) (0.07)

Bank interest revenue, percent of interest-bearing assets: (birgrowth) -0.005 -0.005 0.004 0.02**

(0.008) (0.009) (0.004) (0.01)

Bank overhead costs, percent of total assets growth: (bocgrowth) -0.006* -0.003 -0.005 -0.006

(0.003) (0.005) (0.003) (0.004)

Bank return on assets growth: (broagrowth) 0.00005 -0.00002 0.0009 0.001

(0.0002) (0.0003) (0.001) (0.001)

Bank return on equity growth: (broegrowth) 0.0001 0.0001 -0.0009 0.0003

(0.0003) (0.0004) (0.0007) (0.001)

Bank non-interest income to total income: (bniigrowth) 0.003 0.005 0.013 -0.003

(0.003) (0.005) (0.01) (0.01)

Logarithm of gross capital formation as a % of GDP: log(invest) 0.07*** 0.05** 0.08**

(0.02) (0.02) (0.03)

Logarithm of Trade openness: log(topenness) -0.04 0.01 -0.22

(0.05) (0.03) (0.15)

Log(Government expenditures): log(expend) -0.04 -0.02 0.08

(0.04) (0.03) (0.11)

Log(Human capital): log(humancap) -0.05 -0.08* 0.11

(0.07) (0.04) (0.17)

Log(Total factor productivity): log(tfp) 0.001 -0.006 -0.01

(0.06) (0.03) (0.05)

Log(inflation): log(inflat) -0.004 -0.001 -0.006

(0.005) (0.003) (0.007)

Log(Household consumption as percent of GDP) -0.11 -0.006 -0.10

(0.08) (0.07) (0.13)

Gross Loan Portfolio growth: glpmgrowth -0.23 2.03

(0.29) (1.36)

Assets of microfinance institutions growth: amgrowth 0.20 -1.84

(0.21) (1.53)

Bank credit to the private sector as percent of GDP’s growth: bcpsgrowth 0.02 -0.01

(0.02) (0.02)

Bank assets, percent of GDP growth: bagrowth -0.10* -0.05

(0.05) (0.04)

Constant 0.04*** -0.004 0.10*** 0.06*

(0.007) (0.03) (0.03) (0.04)

Values in parentheses are robust standard errors.
***, **, and * denote significance respectively at 1%, 5%, and 10%.
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Table B2 – GMM results with Investment as channel transmission (for GNI)

Log(gross capital formation as a % of GDP): log(invest) GMM(1) GMM(2) GMM(3) GMM(4) GMM(5) GMM(6) GMM(7) GMM(8)

Log(gross capital formation as a % of GDP) lag to one period :log(investL1.) 0.95*** 0.73*** 1.07*** 0.67*** 0.41* 0.65*** 0.95*** 1.24*

(0.17) (0.11) (0.15) (0.08) (0.22) (0.11) (0.10) (0.72)

Yield on gross portfolio: (ygpm) -0.02 0.12 0.12 0.12 0.29

(0.04) (0.11) (0.18) (0.11) (0.74)

Return on assets: (roam) -0.29 0.03 -1.37 -0.26 2.16

(0.31) (0.30) (2.38) (1.15) (2.33)

Operating expense / loan portfolio: (oelpm) -0.06 -0.07 -0.63 -0.17 0.04

(0.05) (0.11) (0.61) (0.19) (1.005)

Operational self-sufficiency: (oss) 0.20*** 0.28 -0.08 0.26 1.30

(0.07) (0.18) (1.17) (0.18) (1.20)

Provision for loan impairment / assets (plim) -0.70* -1.24* 0.90 -1.44* 2.90

(0.37) (0.68) (3.53) (0.87) (4.37)

Profit margin: (pmm) -0.15* -0.36 0.28 -0.33 -2.14*

(0.08) (0.23) (1.19) (0.32) (1.19)

Average loan balance per borrower / GNI per capita: (albbm) 0.009 0.03 -0.01 0.03 0.15**

(0.01) (0.03) (0.07) (0.06) (0.07)

Percent of female borrowers : (fbm) -0.01 -0.07 -0.142** -0.10 -0.15**

(0.05) (0.07) (0.063) (0.08) (0.07)

Number of active borrowers growth : (nabm) -0.07 -0.33** -0.49 -0.31 -1.44

(0.10) (0.15) (0.57) (0.28) (1.09)

Number of Active clients growth : (nacmgrowth) -0.04 -0.07 -0.024 -0.05 -0.06

(0.07) (0.04) (0.05) (0.08) (0.15)

Banking system z-scores: (bzscore) -0.002 -0.0004 -0.01 -0.007

(0.003) (0.003) (0.008) (0.01)

Bank liquid assets to deposits and short-term funding : (blad) -0.10 -0.10 0.08 0.47

(0.07) (0.12) (0.26) (0.98)

Bank cost to income ratio, in percent : (bcir) -0.11** 0.05 0.006 0.81

(0.05) (0.124) (0.12) (0.83)

Values in parentheses are robust standard errors.
***, **, and * denote significance respectively at 1%, 5%, and 10%.
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GMM results with Investment as channel transmission (for GNI) : continued

Log(gross capital formation as a % of GDP): log(invest) GMM(1) GMM(2) GMM(3) GMM(4) GMM(5) GMM(6) GMM(7) GMM(8)

Bank credit as percent of bank deposits growth: bcbdgrowth 0.13** 0.006 0.06 0.21

(0.06) (0.348) (0.26) (0.52)

Bank interest revenue growth, percent of interest-bearing assets : birgrowth 0.01 0.006 -0.0003 0.03

(0.01) (0.01) (0.02) (0.05)

Bank overhead costs growth, percent of total assets: bocgrowth -0.018 -0.003 0.0003 -0.01

(0.015) (0.01) (0.01) (0.03)

Bank return on assets growth, in percent: broagrowth -0.0007 -0.0007** -0.0002 0.005

(0.0005) (0.0003) (0.003) (0.01)

Bank return on equity growth, in percent: broegrowth 0.002*** 0.002*** 0.001 0.009**

(0.0007) (0.0006) (0.002) (0.004)

Bank non-interest income to total income growth, in percent: bniigrowth -0.005 -0.01 0.003 -0.003

(0.009) (0.014) (0.04) (0.12)

GNI per capita growth (gnicgrowth) 0.79 1.14*** 2.04

(0.55) (0.38) (1.27)

Log(Trade openness): log(topenness) 0.48** 0.25 0.59*

(0.19) (0.23) (0.31)

Log(Government expenditures): log(expend) 0.05 -0.27 -0.23

(0.15) (0.31) (0.42)

Log(Human capital): log(humancap) -0.05 0.13 0.79

(0.42) (0.33) (1.41)

Log(Total factor productivity): log(tfp) 0.05 0.06 -0.69

(0.143) (0.28) (0.48)

Log(inflation): log(inflat) 0.0009 0.004 0.01

(0.01) (0.009) (0.06)

Gross Loan Portfolio growth: glpmgrowth 0.13 1.979

(1.23) (2.46)

Assets of microfinance institutions growth: amgrowth 0.72 0.06

(1.15) (3.04)

Bank credit to the private sector as percent of GDP growth: bcpsgrowth 0.10 0.15

(0.11) (0.19)

Bank assets, percent of GDP growth: bagrowth -0.02 0.33

(0.13) (0.24)

Constant 0.16 -0.46 -6.48*

(0.51) (0.56) (3.60

Values in parentheses are robust standard errors.
***, **, and * denote significance respectively at 1%, 5%, and 10%.
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Table B3 – GMM results with Human Capital as channel transmission (for GNI)

Log(human capital): log(humancap) GMM(1) GMM(2) GMM(3) GMM(4) GMM(5) GMM(6) GMM(7) GMM(8)

Log(human capital) lag for one period: log(humancapL1.) 0.74*** 0.73*** 0.62*** 0.76*** 0.47*** 0.63*** 0.62*** 0.51***

(0.25) (0.09) (0.10) (0.07) (0.16) (0.12) (0.13) (0.10)

Yield on gross portfolio: (ygpm) 0.023* 0.01 0.03 0.01 0.04

(0.01) 0.02 (0.03) (0.02) (0.03)

Return on assets: (roam) -0.04 0.12* -0.07 0.09 -0.09

(0.08) 0.06 (0.07) (0.07) (0.16)

Operating expense / loan portfolio: (oelpm) -0.02 -0.06** 0.01 -0.02 0.0003

(0.01) 0.02 (0.05) (0.05) (0.04)

Operational self-sufficiency: (oss) -0.01 -0.01 -0.01 -0.03 -0.006

(0.01) 0.06 (0.07) (0.06) (0.07)

Provision for loan impairment / assets (plim) 0.002 0.13 0.15 0.11 0.14

(0.03) 0.25 (0.22) (0.28) (0.40)

Profit margin: (pmm) 0.016 -0.003 0.01 0.007 -0.01

(0.014) 0.03 (0.06) (0.06) (0.03)

Average loan balance per borrower / GNI per capita: (albbm) -0.0005 -0.01* -0.009 -0.013** -0.007

(0.003) 0.005 (0.006) (0.006) (0.008)

Percent of female borrowers: (fbm) 0.007 0.02 0.02 0.02* 0.02

(0.02) 0.01 (0.01) (0.01) (0.01)

Number of active borrowers growth: (nabm) -0.009 -0.02 0.09 -0.03 0.07

(0.02) 0.04 (0.06) (0.09) (0.08)

Number of Active clients growth: (nacmgrowth) -0.01 -0.01 -0.02 -0.02 -0.03***

(0.01) 0.01 (0.02) (0.01) (0.01)

Banking system z-scores: (bzscore) -0.0003 -0.00002 60.43e-06 0.0005

(0.0006) (0.0007) (0.001) (0.001)

Bank liquid assets to deposits and short-term funding: (blad) -0.04* -0.03 0.02 0.04

(0.02) (0.026) (0.03) (0.03)

Bank cost to income ratio, in percent: (bcir) -0.007 0.002 -0.03 -0.03

(0.007) (0.01) (0.03) (0.04)

Values in parentheses are robust standard errors.
***, **, and * denote significance respectively at 1%, 5%, and 10%.

57



GMM results with Human Capital as channel transmission (for GNI) : continued

Log(human capital): log(humancap) GMM(1) GMM(2) GMM(3) GMM(4) GMM(5) GMM(6) GMM(7) GMM(8)

Bank credit as percent of bank deposits growth: bcbdgrowth -0.02** 0.001 0.06 0.05

(0.009) (0.01) (0.04) (0.03)

Bank interest revenue growth, percent of interest-bearing assets: birgrowth -0.003** -0.001 0.002 0.002

(0.001) (0.002) (0.005) (0.006)

Bank overhead costs growth, percent of total assets: bocgrowth 0.0009 0.0005 -0.001 -0.002

(0.001) (0.001) (0.004) (0.003)

Bank return on assets growth, in percent: broagrowth 20.23e-06 -90.27e-06 -0.0011692 -0.0007

(0.00001) (0.00005) (0.0008) (0.001)

Bank return on equity growth, in percent: broegrowth -0.00005 -0.00004 0.0001 -0.0001

(0.00008) (0.0001) (0.0005) (0.0008)

Bank non-interest income to total income growth, in percent: bniigrowth 0.00001 -0.0006 0.00005 0.006

(0.001) (0.002) (0.01) (0.01)

GNI per capita growth (gnicgrowth) -0.11 -0.05 -0.10

(0.09) (0.04) (0.09)

Log(Gross capital formation as a % of GDP ): log(invest) 0.007 0.02* -0.007

(0.02) (0.009) (0.02)

Log(Trade openness): log(topenness) 0.03 0.01 0.05

(0.03) (0.01) (0.03)

Log(Government expenditures): log(expend) -0.001 -0.009 0.006

(0.02) (0.01) (0.03)

Log(inflation): log(inflat) 0.004 0.0005 0.004

(0.003) (0.001) (0.004)

Gross Loan Portfolio growth: glpmgrowth -0.47*** -0.41

(0.17) (0.32)

Assets of microfinance institutions growth: amgrowth 0.23 0.19

(0.16) (0.37)

Bank credit to the private sector as percent of GDP growth: bcpsgrowth 0.001 0.006

(0.006) (0.009)

Bank assets, percent of GDP growth: bagrowth -0.02** -0.02

(0.010) (0.02)

Constant 0.35 0.56** 0.57**

(0.35) (0.27) (0.24)

Values in parentheses are robust standard errors.
***, **, and * denote significance respectively at 1%, 5%, and 10%.
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Table C1 – Countries of our samples

World region countries

Africa Benin

Ivory Coast

Ghana

Kenya

Madagascar

Mali

Morocco

Nigeria

Senegal

South Africa

Togo

Tunisia

Uganda

Eastern Europe Albania

Armenia

Bosnia and Herzegovina

Georgia

Kazakhstan

Kyrgyzstan

Russia

Serbia

Latina america Bolivia

Colombia

Dominican Republic

Ecuador

Honduras

Mexico

Nicaragua

Paraguay

Peru

Middle East and Asia Bangladesh

Cambodia

India

Mongolia

Nepal

Palestine

Philippines

Sri Lanka
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