RVWANIIA BANKERS' ASSOCIATION

“Together for
q r for a better banking environment”

WORKING PAPER SERIES
Volume 2, July 2025
Nos 5 -10

Published by:
R \ i
wanda Bankers' Association Research Centre

NN
\

NN
N
MM

m\\\\\\\\\\\\\\
\\u\\\\\\\\\\\\‘

\\\\\\\\\\\\\\
Rnne \
\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\
NN \ '
\m\\\\\\\\\\\\\ W\
Al \\\
il
A \
e ‘ \\\v
LU N\
A
NN
A
Ahiihjna
Ainnmn
\ NN

NN
NN



RBA

RWANDA BANKERS' ASSOCIATION

“Together for a better banking environment”

Working Paper Series

RBA Research Centre was established in 2023 as a platform for positioning the
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The setting up of the Research Centre was underpinned by the need to anchor
market developments on evidence-based insights.

The Centre offers an array of research papers and commentaries, and
promotes dialogues on critical policy issues by way of convening conferences
and workshops. The pursuit of depth and clarity in our research is a testament
of our commitment to the endeavour of transforming the Rwandan banking
sector through being at the frontier of knowledge that grounds data-driven
insights and forward-thinking solutions.

Our approach is motivated by the objective of embedding the attribute of
the Rwandan banking industry being knowledge driven. In that regard, the
Research Centre is positioned as a Pillar of Insight with data as the catalyst
that shapes policies, decisions, and strategies. That necessitates that the
Research Centre adopts a collocative approach of working closely with policy
and regulatory agencies, market players as well as local and international
stakeholders.

The Working Papers are published in the names of the author(s). Therefore,
their views do not necessarily represent those of the RBA. We welcome
feedback on our research work as we strive to continually contribute towards
shaping the banking industry and the wider financial ecosystem as one of the
engines of stability and progress.
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Bank concentration, competition,
and financial stability in Rwanda

Author: Christian Nyalihama

ABSTRACT

The Rwandan banking sector have been expanding in the last two decades. While the
entry of new banks especially foreign led to an increase in number of banking insti-
tutions, earlier improvement in market concentration has been gradually reversing
since 2016 and while previous analysis had pointed out improvement in competition
on banking market, there are no empirical facts on recent evolution amid this increase
in concentration. Considering the ongoing debates in the literature between the “com-
petition stability hypothesis” and the “competition fragility hypothesis”, the main ob-
jective of this study is to assess the evolution and relationship between concentration,
competition, and financial stability in Rwanda.

Using data from all commercial banks in Rwanda from 2011 to 2021, this study revealed
that similar to market concentration, banks have been gaining more market power
in recent years as shown by evolution of Lerner index and H statistic. Furthermore,
results from GMM estimations largely support the competition fragility hypothesis as
both the increase in market power and market concentration lead to more stability
and improvement in bank efficiency. Nevertheless, this relationship is nonlinear as
there is an inflexion point beyond which more market power would be detrimental to
banking stability. Besides, the inclusion of the interaction term between market power
and concentration revealed that when they both increase, they negatively affect bank-
ing sector stability. Hence, policymakers should keenly monitor how competition and
concentration evolve and also consider how these two may interact.
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l. Introduction

The financial sector across the globe has continuously
expanded overtime driven by economic activities,
initiatives to promote financial access and inclusion,
financial innovations, and technological advancement,
amongothers. In developing countries policy initiatives
to increase financial deepening, access, and inclusion
coupled with initiatives to protect users of financial
services, to foster financial conduct and competition
in financial markets have led tO improved financial
services delivery and in some cases, more financial
institutions. This trend has had positive implications
on other sectors of the economy, mainly through the
financial system playing its role of mobilizing and
channelling funds where needed and risk sharing.

Nevertheless, there have also been some tendencies
for concentration and issues related to competition in
the banking industry in the last decades, with more
interconnectedness and implications on the problem
of too big to fail in the financial system (Narain et
al.,, 2012). Following the 2008 Global Financial Crisis
(henceforth, GFC), and on the backdrop of more
stringent regulation measures, especially on bank
capitalization, to cushion the financial system against
risks and ensure the financial system's stability,
concentration trends are still present in different
economies, including Rwanda (see Figures 1 and 2
below). Important here to distinguish concentration
and competition. The former refers to the number of
market players and the extent to which their market
shares are distributed, while competition refers to
firms’ (in)ability to influence pricing on the market.

It is argued that competition in an industry leads
to more efficiency, better customer service and
innovation (Weill, 2013; Claessens and Laeven, 2004).
However, banking is a particular industry where
competition may negatively affect financial stability
(Allen and Gale, 2004). Indeed, Allen and Gale (2004)
argued that the relationship between competition

and financial stability is complex. Previous studies on
the nexus between concentration, competition and
financial stability have not yet reached a consensus.
On one side, according to the charter value hypothesis
(Keeley, 1990), bank market power increases its
charter value and reduces incentives for excessive
risk-taking, thus leading to more financial stability. On
the other side, concentration or less competition can
lead to banking system fragility. One argument behind
this hypothesis is that banks with market power can
boost bank’s profit but also affect bank behavior,
especially its ability to charge excessive interest rates
to borrowers, who in turn would be incentivized to
take more risks (Boyd and De Nicold, 2005).

For Rwanda in particular, since the economic
liberalization in the early 90s, the banking sector
has been growing, although it is still relatively in the
developing stage, with the ratio of credit to the private
sector to GDP standing at 25.5% by the end 2021. While
the banking sector has generally remained resilient
in the last decades, there have been some episodes
of risk increase on bank assets, primarily loans.
Meanwhile, on the regulation and macroprudential
policy side, ongoing implementation of banking sector
regulations to protect the banking sector, such as the
increase in banks capitalization, may likely incentivize
bank consolidation given the relative size of the
economy, while at the same time, recent regulations
on market conduct and consumer protection tend to
promote more competition in the Rwandan banking
sector. Indeed, data show that concentration has
recently increased, and various studies (e.g., Gaertner
and Sanya, 2012) had shown that competition had
been improving at the beginning of the last decade,
but this trend has gradually been reversing in the
recent period (Nyangu et al., 2022).
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Figure 1: Evolution of different HHIs

Figure 2: Market share of 3 biggest banks
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Previous analysis on bank competition and stability in
Rwanda suggested that market power was associated
with low-risk exposure. Still, this relationship was
nonlinear, as there was a threshold above which
excess market power would lead to instability in the
financial sector. Considering conflicting theoretical
and empirical debates on the relationship between
bank concentration, competition and financial
stability, as discussed in the previous section, and
recent changes in banking sector activities and
regulations in Rwanda, it is paramount to reevaluate
this nexus. This would inform policymakers, notably
those in charge of ensuring financial stability.

Therefore, this study sought to assess the evolution
and relationship between concentration, competition
and financial stability in Rwanda. Specifically, to
evaluate on one side how bank concentration affects
financial stability and, on the other side, how bank
competition affects financial stability in Rwanda.
In addition, this study assessed how competition
on bankingnmarket affect bank lending and banks’
efficiency.

Building from past literature and using data from all
commercial banks in Rwanda (10 banks) from 2011 to
2021, this study evaluated how the competition has
evolved in Rwanda's banking market via the Lerner
index and Panzar Rosse H statistic (henceforth, H
statistic). These indicators revealed that competition
has recently declined, and banks have gained market
power. Secondly, on the relationship between bank
competition and banking sector stability, results from
Generalized Methods of Moments (henceforth, GMM)

Source: Author's calculation using NBR

estimation tend to a larger extent to support the
competition fragility hypothesis as both the increase
in market power proxied by the Lerner index and
market concentration proxied by HHI for loans lead
to more stability. Nevertheless, this relationship is
nonlinear as there is an inflexion point beyond which
more market power would be detrimental to banking
stability.

Besides, bank market power is associated with
more bank lending and improvement in banks cost
efficiency and operation efficiency.

This study contributes to the empirical literature on
this topic, especially in developing markets where
empirical evidences have been relatively scanty. While
previous studies had singled out either concentration
or competition’s effect on financial stability, this
study adds another dimension by looking at the
interaction of competition and concentration and
how this affects banking system stability and banks
efficiency. The inclusion of the interaction term
between market power and concentration revealed
that when they both increase, they negatively affect
banking sector stability. Hence, this is an essential
input for policymakers in charge of ensuring financial
stability. It is paramount that they keenly consider the
evolution of competition and concentration and how
these two may interact.

This paper is structured as follows: the next chapter
reviews the related literature, and chapter three
outlines the methodology. Chapter four discusses the
empirical results, and the last chapter concludes.
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Il. Literature review

11.1. Theoretical literature

Theoretical literature on bank market power and
financial stability has not reached a consensus. On
one side, the work by Allen and Gale (2004), based on
various models of competition and financial stability,
argue that concentration/market power enhances
stability. Their arguments mainly revolve around
three points. First, concentration enhances market
power, leading to higher profit and buffer against
adverse shocks. Secondly, they support the charter
value hypothesis that concentration/market power
increases the charter value and reduces incentives
for risk-taking. Another related channel is via skin
in the game, where banks without a charter value to
lose (no skin in the game) have higher incentives to
take more risks (Arping, 2019). Thirdly, few banks are
easier to monitor; thus, this reduces the probability of
contagion and systemic risks.

On the other side, contrary to this view, market power
can be detrimental to financial stability, according to
Boyd and De Nicolo (2005). They argued that market
power allows banks to charge higher interest which
may push banks to undertake more risks. Besides,
less competition can lead to less credit rationing,
larger loans and a higher probability of bank distress.
Lastly, having fewer banks could lead to a market
with big banks which are deemed too big to fail. This

implicit insurance may intensify risk-taking leading to
systemic fragility.

Important to note that frameworks and assumptions
considered in theoretical studies were somewhat
different. Thus, having fewer banks that are too big to
fail could lead to moral hazard issues and more risk-
taking in one framework, while in the other framework,
this would allow the regulator to monitor them better.
Building from Boyd and De Nicold (2005) framework,
Martinez-Miera and Repullo (2010) theoretical work
brought another view that the trade-off between
competition and financial stability could depend on
the level of competition in the market. On one side,
in line with Boyd and De Nicol6 (2005), there is a risk-
shifting effect where competition forces banks to
charge lower lending rates, thus reducing the loan
risks and leading to more bank stability. On the other
side, the margin effect where these lower lending
rates imply lower bank revenues and less healthy
banks. This margin effect would dominate in more
competitive markets, while the risk shifting would
dominate in less competitive markets. Therefore,
according to Martinez-Miera and Repullo (2010) the
relationship between competition and stability is U
shaped, and would depend on the level of market
competitiveness.

This debate in theoretical studies is also present in the empirical literature, as discussed in the following

sections

11.2. Empirical literature

Similar to the theoretical literature, empirical studies on the relationship between concentration, competition
and financial stability have led to conflicting results, as previously alluded to. On one side, several studies (e.g.
Keeley, 1990; Beck et al., 2006; Mirzaei et al., 2013; Danisman and Demirel, 2019; Phan et al., 2019; Adu, 2022, etc.)
support the “competition fragility” hypothesis or alternatively “concentration stability” hypothesis (depending
on whether authors measured market power via competition or concentration respectively), which postulates a
tradeoff between competition/less concentration on banking market and financial stability. On the other side,
there are empirical findings (e.g., Schaeck et al., 2009; Soedarmono et al., 2013; Schaeck and Cihak, 2014; Akins et
al., 2016, etc.) supporting the “competition stability” or “concentration fragility” hypothesis that competition/
less concentration on banking market would enhance financial stability.
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In addition to these conflicting conclusions from empirical studies, crucial differences exist across those
studies, including the methodologies adopted and country cases. Specifically, studies could differ mainly in
terms of estimation methods and variables used, and one crucial difference is how authors measured bank
market power. Some studies used indicators of concentration (usually measured via market shares) to measure
competition (traditionally measured by the ability to influence market prices). In contrast, others separated
the two but used alternative indicators. Yet, although both concentration and competition may portray market
power, the two notions are different, and their relationship can sometimes be ambiguous.

[1.21. Concentration and competition in the banking sector

Past literature has considered either or both concentration and competition to measure market power or
competitiveness in the banking market. Yet, as highlighted in the previous section, the two notions are
different, and their relationship is not always consistent across different markets. Claessens and Laeven (2004)
investigated that issue and argued that market contestability, rather than concentration indicators, is a better
measure of market competitiveness. Their cross-country study with bank-level data from 1994 to 2001 did not
find evidence that higher concentration is associated with lower competition.

This possibility that more concentration does not necessarily imply less competition portrays the perils of
confounding concentration and competition or even using a single indicator of competition instead of many
in this area. Besides, there are several studies which included both competition and concentration indicators
in their model and found that the two indicators had opposite effect on bank stability (e.g., Schaeck et al,,
2009; Phan et al., 2019; Saif-Alyousfi et al., 2020). For instance, results from Saif-Alyousfi et al. (2020) study on
banking system of Gulf Cooperation Countries indicate that more competition is associated with instability in
the financial system while more concentration also adds to instability in the financial system.

In addition, concentration and competition were proxied by different variables in the literature, depending on
the sample period and data availability. There was no significant difference regarding concentration indicators
in the literature as those commonly across different studies are the HH index and the market share of 3 or
5 biggest banks. More diversity is in indicators of competition where some studies opted for firm behaviour
indicators such as the Lerner index, H statistic and Boone indicator, while others considered the regulatory
environment indicators such as the threat of entry, entry barriers, severity of activity restrictions, bank mergers,
etc.

[1.2.2. Bank concentration, competition and financial stability

While more empirical studies could not settle the debate on the relationship between concentration,
competition and financial stability, authors further analysed other factors that may influence this relationship.
Some assessed whether this relationship depends on bank characteristics such as liquidity, profitability,
capitalization, or size (e.g., Saif-Alyousfi et al., 2020; Schaeck and Cihak, 2014). Others (e.g., Soedarmono et al,,
2013; Danisman and Demirel, 2019) considered whether the relationship depends on the regulatory/institutional
environment, or whether the relationship change during the crisis period (e.g., Soedarmono et al., 2013; Akins
et al., 2016; Saif-Alyousfi et al., 2020).

Regarding how bank characteristics influence the relationship between concentration or competition and
financial stability, empirical evidence indicates that bank characteristics matter, although the direction
of their effect is still diverse. For instance, Schaeck and Cihak (2014) highlighted the influence of a bank’s
health (proxied by the Z score, which includes capitalization, profitability and volatility) as they argued that
competition enhances financial stability, but this relationship holds more in healthy banks. Their study mainly
sought to understand the mechanisms which induce competition to lead to financial stability. Using data from
the European banking system, they hypothesized that the main channel is the efficiency caused by competition
(proxied by Boone indicator). They found that efficiency was the primary channel via which competition
enhanced financial stability.
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Again, bank capital, in addition to bank liquidity and
size, were critical determinants of how competition
affected financial stability in the Gulf Cooperation
Council (henceforth, GCC) banking sector, according
to Saif-Alyousfi et al. (2020). On capitalization, lower
competition decreases risks and enhances stability
in highly capitalized banks. The same competition
fragility hypothesis also holds for highly liquid and
bigger banks. Competition fragility hypothesis holds
in “healthy” banks for the case of GCC banks, contrary
to findings by Schaeck and Cihak (2014) for European
banking system. Important to recall that evidence from
Saif-Alyousfietal.(2020), support both the competition
stability and competition fragility hypothesis. Their
study considered alternatively the Boone indicator
and Lerner index as measures of competition and
HHI (henceforth, Herfindahl Hirschman Index) and
five largest bank ratio as measures of concentration.
Their findings from different GMM estimations are
counterintuitive as the effect of higher competition/
lower market power on risk-taking and stability is
quite the opposite of the effect of lower concentration.

Other empirical studies (e.g., Soedarmono et al., 2013;
Danisman and Demirel, 2019) have underlined the
influence of regulatory or institutional environment
on the relationship between bank market power and
financial stability. For instance, Soedarmono et al.
(2013) considered the implications of too-big-to-fail
policies and the resulting moral hazard issue in the
Asian banking industry by including the interaction
between the Lerner index and a too big to fail
(henceforth, TBTF) indicator (assets of 3 largest bank
to GDP). Their sample period runs from 1994 to 2009,
thus including the period of the Asian financial crisis.
While their findings suggest that bank market power
had a destabilizing effect over the sample period
except during the 1997 Asian crisis, where bank market
power was associated with more financial stability, the
existence of TBTF policies had an opposite effect on
the linkages between competition and stability in the
Asian banking system. During the crisis, market power
enhanced stability only in countries with lower too-
big-to-fail policies, suggesting a moral hazard issue.

Danisman and Demirel (2019) considered other
aspects of regulation, such as capital requirement,
bank activity restrictions and the power of supervisory
authority in banks from 25 developed countries.
Estimation results from different models, including
interactions of competition indicator and regulatory
indicators, suggest that competition increases
varioustypes of banks' risks. Secondly, capital
regulation reduces bank risks, which is stronger

in banks with more market power. Thirdly, activity
restrictions lead to higher bank risks except in banks
with market power. Lastly, powerful supervisory
institution increases bank risks, and the effect is more
substantial in banks with market power. This study
also had the particularity of considering various types
of risks, including default risk, leverage risk, portfolio
risk, credit risk, noninterest income risk, interest
income risk, liquidity risk and operational risk.

The relationship between competition and financial
stability could change when an economy is undergoing
a financial crisis, as shown by some studies (e.g.,
Soedarmono et al., 2013; Saif-Alyousfi et al., 2020).
Indeed, Soedarmono et al. (2013) analysis shows that
while for the whole sample period of study, market
power had rather a destabilizing effect, this changed
during the 1997 Asian crisis as bank market power
helped to stabilize the financial system in East Asian
Countries. In the same vein, findings by Saif-Alyousfi
et al. (2020) for GCC countries also pointed out to
stabilizing effect of lower bank competition during
the 2008 GFC. Nevertheless, results from Akins et al.
(2016) for the case in the United States (henceforth,
US), are quite the contrary, as more competition
was associated with less risk-taking during the 2008
GFC. On this, it could be possible that differences
in implicit guarantees for bailing out banks (TBTF
policies) across these countries can also play a role in
these differences in empirical findings.

Obviously, even considering different factors
that could influence the relationship between
concentration, competition and financial stability,
empirical findings have not yet clearly settled how a
given bank characteristic, a type of regulation, or the
occurrence of financial crisis would influence that
relationship.

Regarding the case of Rwanda in particular, a study
by Nyangu et al. (2022) assessed the evolution of
concentration and competition in the East African
Community (henceforth, EAC) banking markets and
how this affected efficiency. Concentration indicators
(proportion of assets held by three and five largest
banks, and HHI) suggest that concentration is still
generally high, especially in Rwanda and Burundi, and
has been declining between 2001, when the sample
period began and 2016, but has been increasing again
recently. The Lerner index almost portrays the same
trend, where improvement in competition observed
between 2007 and 2014, has been reversing afterwards,
and on average, over the sample period, the level of
competition is still low.
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On the relationship between bank competition and
financial stability in Rwanda, results from the previous
study by NBR staff using panel estimation with bank-
level data from 2006 to 2013, suggested that market
power (proxied by Lerner index) is associated with low
risk in the financial system. However, these insights
were not fully conclusive given that this relationship
held up to a certain level. The results from the
quadratic model revealed a threshold beyond which
more bank market power would be associated with
financial instability. This study will differ from the
existing literature on Rwanda (e.g. Nyangu et al., 2022)

protection with intent to promote more competition
in the banking sector. Secondly, the study assesses
the linkages between competition and concentration
on the Rwandan banking market. Thirdly, it considers
how both interact and impact different financial
stability measures. Fourthly, we examine the
relationship between competition and concentration
with other key bank performance indicators namely
bank lending and efficiency. Regarding the empirical
literature in general, it contributes to the debate on
the relationship between competition and stability in
developing market.

intwofold: firstisto reassess how different measures of
competition and concentration have recently evolved,
amid the ongoing implementation of banking sector
regulations to cushion the banking sector in line with
Basel Il which may favour more concentration, and
recent regulations on market conduct and consumer

lll. Paper Methodology

This section describes how indicators of concentration, competition and financial stability will be computed
and discuss models and estimation methods used to achieve this study's primary objective, namely analysis
of the relationship between bank concentration, competition and financial stability in Rwanda. Besides, we
assess how competition and concentration impact bank lending, bank efficiency. Lastly, it outlines the variables
needed.

One of its shortcomings is that it is not a cross-
country study to take into account the effect of
bank regulations and institutional framework on
the relationship between competition and financial
stability.

[111. Indicators of concentration on the banking market

Following the literature on bank concentration (Beck et al., 2006; Schaeck and Cihak, 2014; Mirzaei et al., 2013),
two alternative indicators will be derived. Firstly, we calculate three measures of concentration on assets,
deposits and loans markets in Rwanda respectively by calculating the share of assets, deposits and loans of
3 largest banks in total banking sector assets, deposits and loans. Secondly, the HHI as one of the most used
indicators of market concentration in the literature (e.g. Beck et al., 2013; Wolfe and Amidu, 2013; Mirzaei et al,,
2013, etc.) will also be derived on the three different markets namely banks assets, deposits and loans. The HHI
for each of the three markets is derived as follows:

HHI = ¥V, 52

With N as number of banks and s as market share for each bank

[1.2. Indicators of competition in the banking market

In the literature on competition on the banking market, especially non-structural indicators, three are mostly
used: the Lerner index and its variant, the H statistic and the Boone indicator. We propose to use the Lerner
index as it can be derived per bank-level and be used in panel analysis. Alternatively, the H statistic will be
derived to check further how competition has been evolving on the Rwandan banking market.
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[11.2.1. The Lerner index

The Lerner index measures competition from bank
behaviour, specifically on how much a bank can set
the price above the marginal cost. It is derived as the
difference between the price and the marginal cost,
divided by the price as follows:

Pit . MCit

Lerner index; = Ty T (2)
L

With Pit s the price for bank i in period t, derived as the
ratio of total revenues of bank i to total bank i assets
(Weill, 2013; Leon, 2014), while ¢, is the marginal cost
for bank i in period t.

The marginal cost is obtained from the total cost
function of the banking industry. Literature (e.g.,
Soedarmono et al., 2013; Wolfe and Amidu, 2013, etc.)
has opted for a translog cost function as follows:

3 1%
Ln Total cost, = fy + f; Inyy, +"li22|nyé + Z ety IN Wy + EZ W, +
k=1 k=4

i
E Vi Inyig In Wi e + Z e In Wi In Wy, o+ &,
k=1 Kk’ )

with Totalcosty 35 total operating cost per bank

i in period t, ¥ as total bank i output in period t,
proxied by total bank assets, Wkit the cost of banks
inputs, namely funds, labour and fixed capital. These
are derived as the ratio of bank interest expenses to
deposits; bank staff cost to total assets and other
operating expenses to total bank assets, respectively.

From the cost function, the marginal cost per bank in
each period t () is derived as follows:

Taotal cost;, 3
My =22 flny+ )yl W] e (4)
/5 L

[11.2.2. The Panzar Rosse H statistic

This is an alternative non-structural measure of
competition, usually derived in many empirical studies
on competition in the banking sector. According to
Degryse et al. (2009), it captures the extent to which
changes in input prices is reflected in banks specific
revenues, for instance, interest revenues, as follows:

InInterest revenue, = a + ZB; InWr; + Z VeXuic + Eip wovennee (5)
r k

With interest revenue;, as the ratio of
interest revenue to total assets for bank i in period
t, Wi the cost of banks inputs, namely funds
(interest expenses), labour (staff expenses) and fixed
capital, all scaled to total assets and X,; as control
variables. Estimation of coefficients from equation 5
above are used to compute the H statistic as a sum of
elasticities to input costs as follows:

H= Zﬁf e (6)
F

[11.3. Indicators of financial stability

The concept of financial stability is complex and
cannot be captured by asingle indicator. Nevertheless,
several empirical studies on competition and financial
stability mostly opted for the Z-score (Berger et al.,
2017; Wolfe and Amidu, 2013; Mirzaei et al., 2013, etc.),
nonperforming loans, return on assets (henceforth,
ROA), return on equity (henceforth, ROE) and capital
ratio (Berger et al., 2017; Wolfe and Amidu, 2013) as
indicators of bank stability or alternatively bank’s
risks.

This study usesthe Z-score per each bankasit provides
the advantages of combining bank profitability,
capitalization and returns volatility. Alternatively, the
non-performing loans ratio will be a key indicator of
bank risks.

Standard deviation is computed using three years
rolling windows in line with other studies (Wolfe and
Amidu, 2013; Soedarmono et al., 2013; etc.)

The Z-score for bank i in period t will be computed as follows:

ROA;; + Equity; /Total assets;;
oROA

Z_scorey =
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lll.4. Other indicators of banks’ performance

To enrich our analysis on how competition and concentration on bank market affect banking institutions
in Rwanda, we considered other key banks performance indicators and evaluated how they are affected by
competition and concentration. These are bank lending, the ratio of operating cost to income as indicator of
bank cost efficiency and the ratio of bank operating cost to bank total asset as an indicator bank operation

efficiency.

[11.5. Models and estimation methods

Firstly, to assess the relationship between concentration and competition on the Rwandan banking market, this
study will use simple correlation analysis, considering different indicators of concentration and competition
discussed above.

In line with the literature, to assess the relationship between competition, concentration and financial stability
in Rwanda, the following panel model with Rwandan banks as crosssectional will be estimated:

Financial stability;, = B, + piFinancial stability;,_, + f,Lerner;; + BsHHI;; +

M R
Z Bj Bank specific;; + Z Bj Macro indicators; + & .. ...... (8)

j=4 =N

The main financial stability indicator will be the Z-score and, alternatively the non-performing loans ratio. The
Lerner index is used as proxy of competition. The main concentration indicator is the HHI for loans market.
Bank-specific control variables and other control variables include bank size, loan exposure, proxy of credit
risks, GDP growth, inflation, and exchange rate depreciation. These are chosen based on the literature, the
availability of data in Rwanda, and the need for a parsimonious model.

We include the lerner index squared to check whether the relationship could be nonlinear and the interaction
between the Lerner index and a concentration indicator to evaluate whether and/or how competition interacts
with concentration in affecting the banking system's stability. Other authors have considered interaction with
regulation indicators (Beck et al., 2006; Soedarmono et al., 2013; Saif-Alyousfi et al., 2020).

Alternatively, we estimate almost the same equation, but replacing successively the endogenous variables with
other three indicator of bank performance namely indicator of bank lending, indicator of cost efficiency and
indicator of operation efficiency as follows:

Indicator of bank performance;;

= B, + Piindicator of bank performance;;_; + B,Lerner; + f3HHI; +

M R
Z Bj Bank specific;. + Z Bj Macro indicators; + & ... ... .. 9
j=4 j=N

Regarding estimation methods, panel data estimation is used for the main model. Considering that (in)stabili-
ty/ risk is usually persistent in the banking systems, we use a dynamic panel model as in other similar studies
(e.g., Saif-Alyousfi et al., 2020) we estimate the model using GMM because of lagged variables included in the
model as well as endogeneity issues and standard errors which are robust to heteroscedastic errors. One ex-
ample of a possible endogeneity issue is that bank stability measures such as the Z score include capitalization
measures which may influence bank market power. Different authors have argued that GMM addresses this
endogeneity issue and the presence of lagged dependent variable. Following Beck et al. (2013), we used fixed
effect estimation (with homogeneity constraint) to estimate the translog cost function for deriving the Lerner
index and random effect for the revenues function used in deriving the H statistic.
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[11.6. Data

We use annual data at the bank level (10 banks) from 2014 to 2021, to calculate the above indicators and
estimate the models. The selection of variables is based on the formula discussed above and past literature.
These are:

a. Variables from banks balance sheets

For each of 10 banks in the sample, the following variables in the individual bank balance sheet are selected:
total loans, total asset, total deposits, total equity and total liabilities. Firstly, total loans, assets and deposits
per banks are used to derive concentration indicators (e.g., HHIs). Secondly these are used in the models to
calculate the Lerner and H statistic in line with the past literature, as explained in the previous section.

c. Bank level financial soundness indicators:

We select each bank's return on average assets, net interest margin and non-performing loans ratio. These
variables are mainly used as indicators of bank stability and in calculating composite indicators such as the Z
score. As in most of reviewed studies, we selected the return on average assets to derive the main Z score used
in estimation.

d. Bank performance indicators

We select three simple indicators namely bank lending, bank cost efficiency and bank operation efficiency. As
highlighted in the previous section, they are obtained using data from individual bank balance sheets (Net
bank lending, total assets) and income statement (bank operating costs)

e. Other control variables

These are selected mainly based on the past literature (e.g. Beck et al., 2013; Berger et al., 2017, etc.) and include
bank-specific variables such as bank size (proxied by the log of assets), the loan exposure measured as the ratio
of loans to total assets, credit risks measured as the provision to total interest income Besides, macroeconomic
indicators such as GDP growth, inflation and exchange rate depreciation.
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IV. Empirical analysis

BANK COMPETITION, CONCETRATION AND STABILITY IN RWANDA

IV.1. Measuring competition in the banking sector

Firstly, the estimation of competition indicators on
the Rwandan banking market using both the Lerner
index and the H statistic revealed that the degree
of competition has declined in the last three years.
Recall that the Lerner index indicates the extent to
which a bank is able to price above the marginal cost.
Banks' marginal cost (equation &) were obtained using
results from a translog cost function (equation 3).
Following Beck et al. (2013) and Berger et al. (2017),
the cost function is estimated for the whole banking
system with bank-level data, using fixed effect panel
estimation, with restrictions on the homogeneity of
input prices, namely funds, labour and fixed assets.

Figure 3: Evolution of Lerner index
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The detailed results of the cost function estimation
are in the annex.

The H statistic was also derived as an alternative
measure of competition, using the results from the
random effect estimation of equation 5. Random
effect estimation was chosen following results from
the Hausman test. As outlined above, the H statistic is
calculated as the sum of coefficients on input prices
and totalled 0.56.

Figure 4: Evolution of H statistic

0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

2001-2008 (IMF) 2006-2013 (BNR) 2011-2021

Source: Author's calculation using NBR data

The figures above depict the evolution of the Lerner index and H statistic. On the left, the average of the
Lerner index from 10 banks included in the sample has been going up since 2018 implying a deterioration of
competition. The H statistic also confirms these developments as the value obtained in this study (0.56) is lower
than 0.65 earlier obtained in a study using a sample from 2006 to 2013. The lower the H statistic, the lower is

the competition in the market.
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IV.2. Other key banking markets indicators

In line with how market power in the Rwandan
banking market has been evolving,concentration has
been increasing, especially in loan markets, as shown
by the evolution of HHIs and total share of the three
biggest banks (see figure 1 and 2 above). One of the
reasons is that the bigger banks are more likely to
finance bigger projects with considerable amounts,
and in developing markets like Rwanda, this can be
salient in terms of market share.

Regarding the soundness of the banking system, The
Z score, which a proxy of banking sector soundness,
shows that this has improved compared to the onset
of the last decades, and this has been more evident
since 2019, driven mainly by the increase in ROA
across banks combined by a decrease in the volatility
of banks profitability measured by the standard
deviation of the ROA.

Figure 5: Evolution of Z score

A simple co-movement analysis between the Z score
and the Lerner index shows some comovement
between the two variables, with a correlation
coefficient of 0.74. Nevertheless, this relationship is
insufficient to conclude that increased market power
would be associated with banking system stability.
Furthermore, both variables include banks' income
and profitability in their calculation. Thus, it cannot be
excluded that their relationship may be mechanical
and not economically meaningful, as Beck et al. (2013)
argued. As specified in the methodology, further
analysis in the next section shed more light on this
relationship.

Figure 6: Z score and Lerner index
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The summary statistics in the table below provide some insights into the Rwandan banking markets. Overall,
the Lerner index has remained positive, indicating that banks have had some degree of market power; however,
disparities exist across banks and time, and one of the reasons is that some banks at the beginning of their
operation had a negative Lerner index due to higher marginal cost and lower income. This is also one reason
for disparities observed in ROA across banks. Banking institutions in Rwanda also have many similarities,
especially in terms of asset structure and source of income, as shown in the summary statistics on the revenue
and loanto-assets ratios. Recall that the loan ratio is the ratio of net loans to total assets per bank. The revenue
ratio is the ratio of total revenue to total assets per bank.
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Table 1: Key banking sector indicators

Variable Mean Standard Min Observation
Deviation
Lerner index Overall 0.096 0.368 -3195 0.404 110
Between 0.151 -0167 0.295
Within 0.339 -2.932 0.641
Loan to assets | Overall 0.515 0140 0.026 0.851 110
T Between 0.095 0304 | 0.611
Within 0.106 0.023 0.848
Return to assets | Overall 0.017 0.032 -0125 0159 110
ratio
Between 0.021 -0.015 0.064
Within 0.025 -0.093 0.112
Z index Overall 27.074 20.199 0.505 92.658 110
Between 8.554 16.017 41.399
Within 18.481 -7.022 86.511
Revenue to Overall 0138 0.028 0.012 0.208 110
asset
Between 0.016 0.113 0.157
ratio —
Within 0.023 0.036 0.195

Source: Author's calculation using NBR data

IV.3. Relationship between concentration and competition

Figure 7 below shows that the industry average Lerner index and HHI of loans, assets and deposits have been
co-moving in the last decades. The correlation coefficient between the Lerner index and HHI of loans, assets
and deposits between 2012 and 2021 stood at 0.85, 0.78 and 0.85, respectively, implying a strong co-movement
between market power and market concentration on the banking market in Rwanda.



Figure 7: Co-movement between lerner index and different HHIs

0.30 0.30
0.25 : 0.25
0.20 0.20
0.15 = 0.15
Tl 0.10 0.10
0.05 0.05
0.00 0.00
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
HHI loans = HH| assets
== HH| deposits Lerner_average(sec axis)

Source: author’s calculation using NBR data .

Table 2: Cross-correlation between Lerner index and concentration indicators

Share in total Share in total Share in total
banking sector banking sector banking sector
loans asset deposits
1.00
0.26 1.00
0.27 0.96 1.00
0.28 0.96 0.96 1.00

Source: author’s calculation using NBR data .

Considering that the HHI is measured at the whole banking sector level, we used the market share per each
bank and analyzed whether it is correlated with its market power proxied by the Lerner index. The table below
displays correlation coefficients and the level of significance. In short, there is some positive co-movement
between market power in pricing and market share on loans, assets and deposits, however, the coefficients
are lower (0.26, 0.26 and 0.28, respectively) compared to the overall correlations discussed in the previous
paragraph. This may indicate that looking at the bank level, the link between the market power and the market
share is not that strong. Further analysis via estimation will shed more light on this.
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IV.4. Competition and financial stability

Evidence on the relationship between competition on
the banking market and the stability of the Rwandan
financial system is obtained via panel regression using
Arellano- Bover/Blundell-Bond GMM estimation with
robust standard errors. The choice of this method is
motivated by addressing the endogeneity issues given
variables selected as discussed in the methodology.

We estimated 4 different models, with the logarithm of
the Z score as a dependent variable. These 4 models
werealmostsimilarexceptforafewadditionalvariables

as shown in the table below. We initially estimated the
model including only one indicator of market power,
namely the Lerner index, in addition to a set of control
variables and progressively added indicator of market
concentration, their interaction term to evaluate the
implication of market concentration and the square
of the Lerner index to gauge whether the relationship
between bank market power and financial stability
could be nonlinear. These different specifications are
also a form of robustness check.

We selected the most parsimonious models where the diagnostic test of the models, namely the autocorrelation
test and the Sargan test for instrument validity, were satisfactory (details in the appendix).

Table 3: Arellano-Bover/Blundell-Bond estimation results on competition and bank stability

Model 4 Model 3 Model 2 Model 1
Variables Log of Z score Log of Z score Log of Z score Log of Z score
013 015 0.08 015 010 0.16 0.09 0.16
-0.23** 011 -0.23** 011 -0.23** 0.10
11.95%* 3.29 15.59** 2.42 3.30%* 1.00 3.31%* 0.97
-1.99%* 0.79
-45.95** 16.35 -61.34%* 13.89
12.88** 4.84 1502** 412 -0.92 3.42
-0.05 017 -0.06 0.16 -0.03 017 0.04 0.16
-1.99%* 112 -1.79 1.23 -2.03 1.33 -1.96 1.26
-0.12 0.83 -0.65 0.69 -0.53 0.69 -0.55 0.68
1.25 2.70 3.69 317 3.46 3.27 3.03* 1.80
1.32 1.60 2.49 1.65 2.31 117 2.35 1.71
1.68* 110 0.34 2.24 0.73 2.36 0.90 2.05
0.89 1.60 1.07 1.39 416 117 4.02 1.08

Source: author’s estimation from Stata




In all four equations estimated, the coefficient of the
Lerner index is positive and statistically significant,
suggesting that bank market power would lead to
more stability in the banking system in line with
the competition fragility hypothesis. In particular,
the coefficient is slightly larger compared to the
previous analysis done for Rwanda using a sample of
6 commercial banks from 2006 to 2013. The coefficient
of the interaction term is negative, implying that
bank market power in a more concentrated market is
detrimental to the banking system's stability.

When the square of the Lerner index is included in
the model, its coefficient is negative and statistically
significant, suggesting that the positive relationship
between bank market power and banking system
stability is not linear and it has an inflection point
beyond which more market power would lead to a
deterioration in the banking system stability.

Regarding the effect of concentration proxied by
the HHI on the loans market on the banking sector
stability, the table shows that the coefficient of HHI on
the loan market is positive and statistically significant,
suggesting that more market concentration leads to
more stability in the banking system. However, as
mentioned inthe previous section, the interaction with
the lerner index shows that a combination of lower
market competition and higher market concentration
is detrimental to banking system stability.

Other control variables included were not
statistically significant in most cases, under
different model specifications. Nevertheless, there
are some worthy insights to highlight. First, on

IV.5. Competition and bank efficiency

banks characteristics, in the main equation, the
exposure to loan market proxied by loan to asset
ratio negatively affects the banking system stability
ceteris paribus, implying that though the earning
assets structure in the Rwandan banking system
and the level of development in the economy and
financial markets oblige banks to rely on loans
as source of income heavily, the overreliance on
this could negatively affect the banking sector
soundness. Therefore, the recent improvement in
earning assets diversification will likely enhance
the banking system soundness.

The coefficients of other bank's characteristics are
not statistically significant. However, the consistent
negative signs across different model specifications
are worthy to notice, notably the bank size and
credit risks proxied by the provision to interest
income ratio. As expected, the latter seems to
negatively influence Rwanda's banking system
stability. Furthermore, the bank size does not
have a significant effect, which is counterintuitive
considering the market power and concentration
results.

Secondly, regarding the macroeconomic
environment variables, there is some evidence that
per capita GDP growth would enhance the banking
system stability as expected. Its coefficient is
significant in only one model specification, but in
other specifications, it is not the case though it is
positive. Similarly, in the main model specification,
the exchange rate depreciation leads to more
banking system stability.

Similar to the analysis of the relationship between competition on the banking market and the stability, we
used Arellano-Bover/Blundell-Bond GMM estimation with robust standard errors. The choice of this method
is motivated by addressing the endogeneity and simultaneity issues notably between the lerner index and
indicators of cost efficiency and operation efficiency. We selected parsimonious models by removing some
independent variables which were not important for some estimations as shown in the next table. On bank
lending, results indicate that market power and market concentration are positively associated with higher
bank lending suggesting that competition could be detrimental bank lending. However, their interaction has
a negative sign suggesting that as market get more concentrated, increase in competition lead to more bank
lending. Besides, credit risks lead to lower bank lending as expected.

Regarding bank efficiency, results show that the lerner index has negative signs for both model 6 and
7, suggesting that more banks have market power, more that bank is efficient in terms of cost efficiency
and operation efficiency. Nevertheless, there is no evidence of effect of market concentration on bank
efficiency, although the interaction term in model 7 show that combination of both market power and market
concentration lead lower operation efficiency. Besides, credit risks is associated with bank inefficiency.
One puzzling result is the negative effect from the bank size on bank efficiency
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Table 4: Arellano-Bover/Blundell-Bond estimation results on competition and bank efficiency

Model 5 Model 6 Model 7
Variables Log of net lending Operating cost to income Operating cost to assets
ratio ratio
0.57** 0.07 0.06*** 0.02 0.22** 0.09
2.72%** 0.85 -0.63** 0.35 -013%** 0.03
0.91** 0.41 0.22%** 0.07 0.02 0.02
-13.7%%* 4.44 -0.02 1.60 0.24** 0om
5.30*** 1.47 0.5 0.46 0.06 0.06
-0.07*** 0.02 -0.03*** 0.01
-0.09*** 0.03 0.05*** 0.02
-0.23* 013 0.25** 0.10 0.06** 0.02
-0.80** 0.30 0.04 omnm -0.01 0.02
0.68** 0.32 0.22%** 0.08 0.00 0.01
-1.01 0.67 0.16 010 -0.08** 0.04
0.90*** 0.33 0.99*** 0.09 0.17*** 0.05

IV.6. Robustness check

In addition to the consistency of results, especially on the positive relationship between market power and
banking system stability and market concentration and banking system stability across different model
specifications. We replaced the Z score with the non-performing loans ratio as an indicator of financial system
(in)stability. To some extent, the results tend to support the competition fragility hypothesis as in the previous
specification. In the parsimonious model with only the Lerner index as an indicator of market power, its
coefficient is negative and statistically significant, suggesting that more bank market power leads to a reduction
in nonperforming loans and, subsequently, more banking system soundness. However, when we add HHI for
loans and the square of the Lerner index, the Lerner index is no longer statistically significant. In the main
model, among key coefficients in this study, it is only the coefficient of the square of the Lerner which is
statistically significant and is negative, whereas in the model excluding market concentration indicators, both
coefficients on the Lerner index and its square are negative and statistically significant suggesting that more
market power would lead to better loan performance, thus more soundness in the banking system. Detailed
results are in the annex



021, CHRISTIAN NYALIHAMA

IV.7. Discussion of results

While the preliminary analysis shows that both
market power and banking sector stability have been
increasing in the last decades and both are positively
correlated, the GMM estimation results discussed
above allow us to confirm that this relationship
is economically meaningful. There are important
insights to discuss. The increase in bank market
power leads to bank stability, but this relationship is
nonlinear. While it can be argued that the Z score itself
does not reflect all aspect of banking sector stability,
the alternative specification using the nonperforming
loans ratio confirm this relationship.

Similarly, the effect of market concentration on
banking system stability is positive. Although
concentration and competition are not the same and
some previous studies (e.g., Saif-Alyousfi et al., 2020)
had found that they can have opposite effect, the two
are usually strongly related as the more a bank gains
the market share, the more it has the power to charge
above the marginal cost. Preliminary analysis in the
previous section had established the co-movement
between concentration and competition. Overall,
these results tend to support the competition fragility
hypothesis.

Despite this evidence in favour of the competition
fragility hypothesis, the existence of a nonlinear
relationship between market power and banking
stability as well as the negative coefficient on the
interaction terms between the Lerner index and the
HHI for the loans market is a sign that the ongoing
increase in market power and concentration would
not always be a recipe for banking system stability.
Important to note that this nonlinear relationship was
also found in the case of 23 developed countries by
Berger et al. (2017).

Using the main equation and calculating the
maximum point using derivatives reveals some
essential details. Considering the average for the
sample period of HHI for the loans market (0.21), the
maximum Lerner index beyond which more market
power would negatively affect stability is 0.57 higher
than the 0.27 of 2021, implying that the situation is
not that alarming. However, considering the average
HHI on the loans market for the last four years (0.24),
the maximum Lerner becomes 0.23, well below the
0.27 of 2021, which would imply that the current
market power (Lerner of 0.27) is too high if combined
with the currently increasing market concentration
and this may be detrimental to banking sector
stability. Thus, it is paramount that the central bank
in charge of financial stability keenly monitors how
the market power and concentration in banking is
evolving.

Although our analysis could not establish the reason
behind this nonlinearity, it can be argued that in an
environment where the cost of borrowing is already
high and in the absence of welldeveloped financial
institutions to diversify sources of external finance
or even to manage risk on the side of lenders,
combined with some economic sectors at the onset
of modernization, an additionalincrease in the price
of loans may have negative implications, especially
by increasing the debt burden of borrowers. This
could also be a challenge for authorities as the
central bank oversees financial system stability
and the market conduct and consumer protection
function. However, it can also be an opportunity
to manage these two objectives under the same
institutions, especially when they conflict, rather
than having two public institutions pull in different
directions.

Another critical insight to mention is the negative
effect of loan ratio on stability, indicating the
overreliance on loans as a source of income is
detrimental to stability. The ongoing diversification
in banking asset structure recently observed can
enhance stability. One may wonder whether this
could be linked to the fact that most of the studies
that supported the competition stability hypothesis
were on developed markets where banks usually
have a welldiversified source of income.

Regarding the relationship between competition
and bank efficiency, while results from the literature
are mixed (some studies showing that competition
improve efficiency while others point out that
competition lead to deterioration of efficiency).
Our results are largely in line with one recent cross
country studies by Yin (2021) on 148 countries
indicated that bank competition is detrimental to
bank cost efficiency.

In a nutshell, evidence generally supports the
competition fragility hypothesis despite the
existence of nonlinearity and inflection point
beyond which market power would no longer
enhance stability. Nevertheless, this is a call for
the central bank to keenly monitor how market
power is evolving to ensure that excessive market
power does not lead to instability while also being
detrimental to market discipline and consumer
protection. Furthermore, continue supporting the
development of the financial sector to diversify the
banking system's source of income is essential.



V. Conclusion

Following the debate on the effect of bank competition and financial stability, where past literature has found
evidence supporting the competition fragility hypothesis in some cases and the competition stability hypothesis
in other cases, this study sought to empirically analyses this relationship in the case of a developing country
with shallow financial markets. The main objective of this study was to investigate the relationship between
bank concentration, competition, and financial stability in Rwanda.

The methodology partly borrowed from the past literature (Beck et al., 2013; Berger et al., 2017, etc.) but added
another dimension by considering the influence of competition and concentration individually and their
interaction on Rwandan banking system stability.

Firstly, we assessed how bank competition has evolved in Rwanda. The derivation of the Lerner index and
H statistic show that bank competition has deteriorated recently, especially since 2018. Simple correlation
analysis shows that both market power and concentration comove. Secondly, on the relationship between
competition and bank stability, the GMM estimation with data from 10 banks from 2011 to 2021 suggests that
bank market power would lead to more stability in the banking system in line with the competition fragility
hypothesis. Nevertheless, the inclusion of the squared term shows the existence of a nonlinear relationship
between market power and banking stability. In addition, the negative coefficient on the interaction terms
between the Lerner index and the HHI for the loans market may signal that the ongoing increase in market
power and concentration would not always be a recipe for banking system stability.

Lastly, our results show that bank market power is positively associated with more bank lending and
improvement in bank cost efficiency and banks operational efficiency.

The contribution of this study is to show that while both competition and concentration could have a similar
effect in terms of direction on banking system stability, their excessive increase may reverse the initial
relationship. Therefore, the close monitoring of the two and their interaction is paramount for authorities in
charge of financial stability. This may also support the role of market function and consumer protection and
show that this is not always at the expense of banking system profitability and stability.

Lastly, in line with some past studies, this study highlighted again the perils of confounding competition
and concentration. Thus, ongoing research on the topic should consider distinguishing competition and
concentration, the possibility that they may have or have not similar implications on stability and more
importantly how the effect of their interactions.
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Annex

BANK COMPETITION, CONCETRATION AND STABILITY IN RWANDA

1. Fixed effect estimation of translog cost function

Variables Log of total cost

1.038 0.046 0.000
-0.005 0.005 0.306
0.301 0.091 0.001
-0.011 0122 0.929
0.710 0.105 0.000
-0.054 0.037 0.146
-0.024 0.041 0.568
0.077 0.028 0.007
0.041 0.009 0.000
-0.036 0.040 0.369
0.002 0.042 0.957
-0.011 0.014 0.435
0.018 0.030 0.554
-0..006 0.031 0.834
0.875 0.105 0.000

2. Fixed effect results of revenue function

Variables Log of ratio of interest revenue to assets

1112 0.060 0.063
0.217 0121 0.074
0.233 0.034 0.000
0.050 0.024 0.036
-0.032 0.074 0.664
0.350 0.106 0.001
-0.201 0.358 0.574
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3. Diagnostic tests for the main models

3.1. Arellano Bond test for autocorrelation (Ho: no autocorrelation)

Arellano Bond test for zero auto- Ho: no autocorrelation

correlation
1 -2.314 0.021
2 -1.049 0.294
1 -2.246 0.025
2 -1.115 0.265
1 -2.365 0.018
2 -1.018 0.309
1 -2.505 0.012
2 -1134 0.257

3.2. Sargan test for instrument validity (Ho:overidentifying restrictions are valid)

Sargan test for oveidentifying restrictions

chi2(53) 56.900
Prob >chi2 0.264
chi2(51) 55.734
Prob >chi2 0.301
chi2(50) 50.213
Prob >chi2 0.465
chi2(52) 59.683
Prob >chi2 0.217
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4. Models with Non-performing loans ratio as dependent variable

4.1. Simple model with non performing loans ratio as dependent variable

Variables Non performing loans ratio

0.106 0138 0.443
0189 0.094 0.043
-0.263 0.109 0.016
-0130 0.079 0.097
0.169 0.208 0.416
0.000 0.012 0.995
-0.060 0.040 0136
0.021 0.319 0.947
-0.106 0.110 0.335
0.406 0135 0.003
0.047 0.095 0.616

4.2. Arellano Bond test for autocorrelation (Ho: no autocorrelation)

Order z Prob >z
1 -2.8811 0.004
2 1.437 01507

4.3, Sargan test for instrument validity (Ho:overidentifying restrictions are valid)

chi2(45) 50.36897




4.4, Model with non-performing loans as dependent variable (with the lerner index squared included
in independent variables)

Variables Non performing loans ratio

0.078 0.110 0.480
0.046 0.063 0.469
-0.205 0.047 0.000
-0.200 0.047 0.000
0.013 0.012 0.277
-0.065 0.038 0.091
0.312 0.203 0124
-0.029 0.099 0.766
0.256 0.126 0.043
0.013 0.070 0.855

4.5. Arellano Bond test for autocorrelation (Ho: no autocorrelation)

Order z Prob >z
1 -2.8704 0.0041
2 1.0943 0.2738

4.6. Sargan test for instrument validity (Ho:overidentifying restrictions are valid)

chi2(45) 59.584
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ABSTRACT

Expanding MSME access to finance is a national imperative for Rwanda'’s inclusive
and sustainable development. Yet, despite strong policy commitments and a
growing digital ecosystem, financing for small and medium enterprises remains
constrained by structural inefficiencies, regulatory limitations, and risk aversion in
the banking sector. This paper evaluated the current situation and gives a potential
proposal for a pragmatic framework to strengthen Rwanda’s domestic credit market
through reforms in data infrastructure, capital allocation, risk-sharing instruments,
and institutional practices. Combining international best practices and local
innovations, the paper emphasizes intelligent risk sharing, performance-oriented
incentives, and outcome-based impact measurement. The paper includes policy
recommendations tailored to Rwanda’s current capabilities and development
priorities, while adding scalable mechanisms—such as a co-financing SME Risk
Sharing Platform and ESG-aligned data collection—that can align with the country’s
Vision 2050 agenda for commercial sustainability and national development goals.
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1. Introduction

Micro, Small and Medium-Sized Enterprises (MSMEs) are widely recognized as the engine of job creation,
economic diversification, and innovation. In Rwanda, they account for the vast majority of registered businesses
and play a critical role in agriculture, trade, manufacturing, and services ((AFR), 2024). Despite their significance,
MSMEs face persistent challenges in accessing formal finance due to high perceived risk, limited credit histories,
lack of collateral, and underdeveloped risk assessment systems. Over the past decade, Rwanda has made
major strides in improving its financial infrastructure and policy frameworks. However, the domestic credit
market still struggles to serve the “missing middle” viable SMEs that are too large for microfinance yet too
small or informal for traditional banking. This paper responds to these gaps by evaluating alternative methods
and presenting a comprehensive and actionable framework to strengthen MSME financing. In the sections
that follow, we review the relevant literature, analyze Rwanda'’s current credit market conditions, identify key
enablers and constraints, and propose a structured implementation pathway. The goal is to combine academic
and theoretical recommendations and offer actionable solutions tailored to Rwanda’s unique context.

2. Literature Review and Theoretical Framework

Access to finance for MSMEs has long been recognized as a critical driver of inclusive growth and job creation
in emerging markets. Numerous studies have identified MSMEs as vital contributors to GDP, employment, and
innovation, while also pointing to structural financing gaps that persist globally and particularly in Africa. In
Rwanda, MSMEs constitute over 90% of private enterprises (UNDP, 2021), yet their contribution to GDP and
employment remains below potential (IFC, 2025), primarily due to limited access to appropriate financial
services (UNDP, 2021).

Theoretical frameworks informing this discussion include credit market segmentation theory, which explains
how informational asymmetries and high transaction costs lead to the exclusion of smaller borrowers. (Weiss,
1981) Financial intermediation theory and risk-based pricing frameworks also offer insights into how risk based
pricing forces MSMEs towards financing in the informal sector as opposed to the banking market (Tschach,
2003).

Recent literature also points to the evolving role of fintech in addressing MSME credit gaps. The literature
presents that while digital platforms, mobile technologies, and alternative data offer promising avenues for
expanding access, limitations in scalability, risk assessment, and client onboarding remain (Ibitola, 2024).
The academic discourse reflects two competing perspectives on this dynamic: one view argues that fintech
disrupts traditional banking models, increasing risk-taking and financial instability (Zins, 2021); the other sees
fintech as a stabilizing force that reduces information asymmetry and enhances institutional resilience. In
practice, outcomes depend on the broader financial architecture and the degree of integration between digital
innovations and regulatory frameworks (Thakor, 2020).

This paper builds on the above frameworks by presenting a more pragmatic, implementation-focused approach
that prioritizes local context, institutional capacity, and long-term systemic change over technological or policy
quick fixes.
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3. Rwanda’s MSME Credit Market Landscape

Despite regulatory reforms and economic growth, Rwanda’s credit market remains small and underdeveloped
in terms of depth, inclusion, and diversity of financial instruments. According to data from the World Bank,
credit to the private sector stands at under 25% of GDP well below regional comparators (Trading Economics,
2025). MSMEs remain particularly underserved, constrained by short tenors, high collateral requirements, and

limited product diversification (Azimut, 2022).

31.Status

The 2024 FinScope Survey ((AFR), 2024)provides further
clarity: only 24% of adults (1.8 million) in Rwanda had
formal credit, up only slightly from 22% in 2020. Among
selfemployed individuals, 42% of those who borrowed
did so to expand or invest in their businesses.
However, a significant unmet demand persists - 37%
of adults (around 3 million people) expressed a desire
to start or invest in a business, while an additional
15% intended to acquire agricultural and business
inputs. Despite these aspirations, 32% of adults are
doing nothing to meet these financial goals, and 31%
resort to non-financial means such as saving in-kind
or informally.

Mobile money services, with 86% of adult usage, have
helped close access gaps, but the integration of credit
functionality remains limited. Fintechs and MFIs

continue to face challenges related to scale, capital
sustainability, and regulatory clarity. Furthermore,
while banks are capitalized, they remain risk-averse
and focused on large-scale borrowers.

Notably, a document from the World Bank underscores
a significant mismatch in the financial ecosystem:
while financial institutions express readiness to lend,
MSMEs fail to meet the standard documentation and
collateral requirements. The majority of MSMEs are
informal and lack financial records, which prevents
credit scoring and product tailoring. As a result, MFls
have grown in outreach but remain shallow in financial
depth, with limited long term credit or investment
capacity (The World Bank, 2023).

The following table shows the MSME Finance Gap as described by the IFC in 2025 (IFC, 2025)

MSME FINANCE GAP 2025

GIFC!:

ISUMMARY

Country
Region
Income Group

Sub-Saharan Africa
Low income

MSME FINANCE GAP - FORMAL MSMEs
MSME Current Supply of Finance (millions, USS)
MSME Potential Demand (millions, USS)

MSME Finance Gap (millions, US$)

29185
1,513
1221

mal MSME Finance Gap f GDP 12.87%)

MSME FINANCE GAP - GENDER DISAGGREGATED

Men-led MSME Finance Gap {millions, US$) 1,193

Women-led MSME Finance Gap {millions, US$) 27

NMom wnce Gap os % of GOP 0%
2%|

INFORMAL ECTOR
Potential Demand in Informal Sector

531
6%

CREDIT CONSTRAINED MSMEs
MSMEs Constrained (% of total) 55%
R 17%)
38%)
45%

MSMEs UnConstrained (% of total)
CREDIT CONSTRAINED MSMEs - GENDER DISAGGREGATED
Share of Men-Led MSMEs (% of total)
Men-led MSMEs Constrained (3% of M-MSMEs)
ity Constrained (% of M-MSMEs)

B81%|
56%)
16%,|
40%|
44%|
19%,
50%,
223,
293%,
50%)

Men-led MSMEs Unconstrained (% of M-MSMEs)

Share of Women-Led MSMEs (% of total)

Women-led MSMEs Constrained (% of W-MSMEs)
Waomen-led M d (% of W-MSN

Women-led MSME ned (% of W-MSMEs)
Women-led MSMEs % of W-MSMEs)

T

Current Supply

Finance Gap

291.85 1,221
Potential Demand
1,513
Financially Constrained MSMESs by Gender

Women-led MSMEs Constrained (% of W oy

MSME) .
Men-led MSMEs Constrained (% of M. -
MSNMEs) =

This disconnect between liquidity and risk-bearing appetite is a core issue that must be resolved through better
tools, guarantees, and data infrastructure. If properly structured, Rwanda's ambition to promote Kigali as a
financial hub (Kigali International Financial Center - KIFC) could be leveraged to increase domestic long-term
funding sources and risk-sharing mechanisms.
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4. Key Drivers and Constraints: Technology, Regulation, and

Competition

Rwanda’s MSME financing ecosystem operates at the intersection of three powerful forces:technology, regulation,
and market competition. Each of these elements offers opportunities for innovation and expansion but also
presents critical constraints that must be addressed for the ecosystem to function at scale.

41.Technology: Fintech’'s Promise and Reality

The past decade has seen a surge in fintech
innovation across Africa, with Rwanda emerging as
one of the more digitally forward-leaning markets.
Digital wallets, mobile lending, e-KYC platforms, and
credit scoring tools have all gained traction, enabling
more seamless access to financial services for the
unbanked and underserved populations.

However, while the promise of fintech remains

substantial, the reality has been more complex. Many
early stage fintechs failed to achieve sustainability,
highlighting a growing survivorship bias in the
fintech narrative (Kodongo, 2024). The solutions that
remain in operation today often represent only the
small percentage of ventures that survived intense
capital constraints, customer acquisition hurdles, and
regulatory ambiguity.

Several recurring challenges have emerged according to Mutati (Mutati, 2024):

« Insufficient demand-side traction: Many fintechs
were built on compelling technologies but failed
to gain enough users, particularly in rural or
informal markets where trust, digital literacy, and
data reliability remained barriers.

« Lack of stable, long-term debt capital: Fintechs
focusing on lending needed access to predictable,
patient capital to grow responsibly. However,
many depended on short-term equity or soft
funding, which constrained their ability to manage
risk across lending cycles.

Limited integration with traditional institutions:
Fintechs often operated as standalone entities,
disconnected from banks and MFIs, missing
opportunities for scale and systemic impact.

Weak unit economics: Transaction costs,
acquisition spending, and high default rates
among digitally underwritten loans eroded
financial viability.

These experiences underline that technology alone cannot solve MSME credit gaps. Without scalable business
models, institutional partnerships, and sound risk management frameworks, digital lenders risk replicating the

same exclusionary dynamics they aim to disrupt.

Going forward, Rwanda’s fintech ecosystem could evolve toward collaborative models, where innovation is
embedded into core financial sector infrastructure-rather than running in parallel to it. This includes integrated
APIs, shared risk tools, and cross-institutional data standards that allow fintechs to complement, rather than

compete with, traditional lenders.
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4.2.Regulation: Enabler and Constraint

Rwanda’s regulatory landscape has made important
strides in strengthening financial sector stability,
including the adoption of the Basel Il framework,
the rollout of IFRS 9, and the implementation of
internal capital adequacy processes (ICAAP). These
developments have increased prudential oversight
and aligned Rwanda with global standards.

However, certain aspects of this regulatory
architecture present unintended obstacles for MSME
financing - particularly the application of Basel
II's standardized approach to credit risk modeling.
Under the standardized framework, MSME loans are
typically assigned a 100% risk weight, regardless of
underlying risk characteristics, collateral quality,
or repayment performance. This uniform treatment
imposes disproportionately high capital requirements
on banks for extending credit to small businesses,
compared to safer sovereign or corporate exposures.
For instance:

« A loan to a small-scale poultry farmer with a
strong repayment history and a partial guarantee
is treated with the same capital charge as a
completely unsecured microenterprise loan.

« In contrast, an investment in OECD government
bonds carries a 0% risk weight, making it
significantly more capital-efficient for banks to
just park their resources as, it results in an infinite
marginal return on investment.

This regulatory bias, while conservative in
nature, discourages banks from expanding into
MSME segments, even when those segments are
commercially and developmentally promising. It also
limits the incentives for banks to invest in better risk
models, because the standardized approach offers no
capital benefit for doing so.

Moreover, as international experience has shown,
only large, globally active banks typically implement
the more advanced internal ratings-based (IRB)
approaches that allow for differentiated risk
treatment. Most small and medium-sized banks lack
the capacity and regulatory clearance to use internal
models (McBride, 2018).v

4.3.Competition: Traditional Banks vs Fintechs

The competitive landscape for MSME financing in Rwanda is evolving but remains fragmented. Traditional
commercial banks continue to dominate in terms of asset size, branch networks, and deposit mobilization,
while fintechs and MFIs are more active in niche segments such as microloans, mobile credit, and rural outreach.
However, true competition in the MSME segment is still underdeveloped, constrained by structural imbalances
and operational limitations.

Asymmetries in Scale, Trust, and Capital

Traditional banks enjoy structural advantages that fintechs and MFIs often lack. These include:
« Established customer relationships and brand trust
«  Access to low-cost, stable deposit funding

« Large-scale distribution networks and infrastructure
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In contrast, fintechs and smaller institutions must operate with leaner resources and face significant hurdles in
acquiring customers, achieving scale, and accessing affordable long-term capital. Many rely on external donor
support or venture capital, which may not be sustainable or consistent.

This asymmetry has created a form of “two-speed” competition, where established players hold most of the
market power, and newer entrants struggle to gain traction despite technological agility. The competition
between the traditional banks and fintechs and MFIs could become shallow and inefficient unless there were
deliberate strategies to level the playing field. Such strategies could include data sharing protocols.

The Case for Collaborative Models

A more constructive path forward lies in collaborative competition, where different institutions leverage their
respective strengths through structured partnerships. Examples would include:

+  Co-lending arrangements, where banks originate and service loans while partnering with fintechs or funds
to share risk and scale reach.

+ Embedded finance, where MSMEs access financing directly through digital platforms or supply chain
partners, with banks acting as capital providers.

«  White-label solutions, where fintechs offer their technology to banks or MFIs to digitize loan origination,
risk scoring, or customer engagement.

These models could allow for both innovation and prudence-maximizing outreach while managing risk
effectively. In addition, they can improve the economics of MSME lending by spreading fixed costs and utilizing
complementary capabilities.

Risks of Fragmented Competition

Unregulated or poorly coordinated competition can also create new risks, such as:

« Over-indebtedness when multiple lenders target the same MSMEs without credit visibility.

«  Market distortions from subsidized capital that undermines commercial pricing.

« Reputational risk if aggressive or unethical lending practices emerge from unsupervised actors.

To mitigate these risks, Rwanda could continue to prioritize regulatory clarity, including tiered licensing regimes,
mandatory data reporting, and consumer protection standards that apply uniformly across financial service
providers.

Strategic Role for Regulators and Industry Bodies

To ensure that competition fosters innovation rather than instability, the BNR and the RBA can play strategic
roles by:

« Creating frameworks for responsible innovation, including digital lender regulation and cross-sector
supervision.

«  Supporting interoperability standards and shared data infrastructure (e.g., credit registries, KYC platforms).

«  Promoting collaborative sandboxes and pilot programs that bring together banks, fintechs, and MFIs around
shared goals (e.g., rural SME lending, youth entrepreneurship, climate finance).

By shifting the narrative from "bank vs. fintech" to "financial sector partnerships for inclusion", Rwanda can
catalyze a more resilient and dynamic MSME finance market, one that fosters both innovation and institutional
strength.
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5. A Pragmatic Framework for MSME Financing Development

Rwanda'’s efforts to enhance financial inclusion and develop a domestic capital market could now translate
into a coherent framework for MSME financing. Based on the gaps identified in the previous sections, we
show a potential pragmatic, implementation-oriented roadmap structured around four core pillars: Data
Infrastructure, Risk-Sharing Mechanismes, Institutional Transformation, and Regulatory Alignment.

5.1.Strengthening Data Infrastructure for Risk Assessment

The ability to assess credit risk reliably remains one of the most persistent obstacles to scaling MSME lending
in Rwanda. Most MSMEs operate informally, with limited financial records, inconsistent documentation, and
minimal collateral-making traditional risk assessment approaches difficult to apply. The result is a credit
market that is both under penetrated and risk-averse, particularly for smaller and younger enterprises.

To overcome these challenges, the financial sector in Rwanda must invest in the development of a robust,
interoperable data infrastructure that supports effective, responsible, and inclusive credit decision-making.

Data systems for MSMEs Credit Risk Management

Characteristics

Borrower financial
obligations and
repayment history

Sector-specif-
ic performance
trends and bench-
marks

Operational data
like mobile money
and invoices

Environmental,

Social, and Gov-

ernance perfor-
mance

Reduces over-in-
debtedness and
fraud risk

Enables context-
sensitive credit
models

Expands credit
access for thin-file
borrowers

Supports climate

finance and sus-

tainability initia-
tives

Real-time data
integration

Input-output ra-
tios and cash flow
patterns

Mobile money,
utility payments,
and e-commerce

Self-assessment

questionnaires

based on frame-
works

Figure 1 - Data Systems for MSME Credit Risk Management

This includes building:

Digital credit registries

A comprehensive digital credit registry consolidates data on borrowers’ financial obligations, repayment
history, and credit behavior. In Rwanda, enhancing the current system to include MFIs, SACCOs, and licensed
fintechswould provide a more complete picture of borrower exposure and reduce the risk of over-indebtedness
or fraud. Real-time data integration would further strengthen credit assessments and portfolio monitoring.
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Sector-specific data repositories

Different MSME sectors carry distinct risk profiles. Dedicated data repositories tailored to sectors such as
agriculture, manufacturing, trade, and services would enable financial institutions to benchmark clients,
understand sectoral performance trends, and apply more context-sensitive credit models. These repositories
could include indicators like input-output ratios, seasonal cash flow patterns, or employment intensity-
enabling better credit structuring and risk classification.

Alternative data systems

MSMEs often lack audited financial statements but generate valuable data through their everyday operations.
Alternative data sources - including mobile money transactions, utility payment history, supplier invoices,
and e-commerce/e-invoicing activity — can provide powerful proxies for assessing capacity and willingness to
repay. Integrating these data sources into underwriting models helps expand access to credit for “thin-file”
borrowers and improves the accuracy of credit scoring for informal or early-stage businesses.

ESG Data Collection and Self-Assessment Tools

As financial institutions and investors increasingly seek to align portfolios with Environmental, Social,
and Governance (ESG) standards, MSMEs must be empowered to understand and communicate their ESG
performance. Structured self-assessment tools can guide MSMEs through tailored questionnaires based on
international frameworks, adjusted by sector and business size. When aggregated anonymously, ESG data
can also support climate finance initiatives, policy design, and broader efforts to embed sustainability in
Rwanda'’s financial sector. It adds a non-financial dimension to credit risk management and enables more
informed product development and risk pricing strategies.

Collectively, these systems can reduce information
asymmetries, expand lender confidence, and enable
tailored product design for different MSME segments.

One particularly promising development is the
emergence of portable, verifiable digital credentials-
such as those championed by international initiatives
like the UNDP’s Universal Trusted Credentials (UTC)
framework 1 . These efforts aim to give individuals
and small businesses a digital identity linked to a
standardized set of verified information, allowing
them to securely share their data across institutions.
For financial institutions in Rwanda, such frameworks

can streamline onboarding, reduce fraud, and improve
segmentation without undermining their autonomy in
applying proprietary risk models.

Crucially, the objective is not to enforce a centralized
credit scoring system, but to enable shared access
to reliable, consistent, and comparable data. Each
institution should retain the flexibility to design
and apply its own risk models, while benefiting
from higher-quality inputs. This shared foundation
promotes trust, reduces duplication of effort, and
improves efficiency across the lending ecosystem.

Enabling Systemic Risk Management and Policy Insight

Beyond individual credit decisions, a national data infrastructure also enhances Rwanda’s capacity for systemic
financial oversight and policy design. By aggregating data across institutions and sectors, policymakers and
regulators can monitor trends in credit distribution, identify early signs of portfolio stress, and develop
targeted interventions to support financial stability and inclusion.
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A Coordinated Approach to Implementation

Establishing such an infrastructure will require coordinated action. Financial institutions, fintechs, regulators,
and development partners each bring complementary capabilities.

Public-private partnerships will be essential to:

« Define common data standards and interoperability protocols.

«  Finance infrastructure development and institutional upgrades.

- Provide incentives for early adoption and sustained participation.

The RBA can play a leading role by convening working groups to harmonize definitions, establish sector-specific
reporting templates, and build capacity across its members. This coordination will reduce fragmentation and
ensure that data systems evolve in line with both market needs and regulatory expectations.

Importantly, all data collection must adhere to robust consumer protection standards, ensuring that MSMEs
retain control over their information and are not excluded or penalized by data-driven processes.

Linking Data to Impact and Strategic Steering

Well-structured data infrastructure is not just about
risk management. It is also about accountability and
strategic steering. Financial institutions, regulators,
and policymakers all need visibility into the outcomes
of MSME financing efforts, not just inputs and volumes.

This report proposes a dedicated framework
for tracking impact indicators-including access,
employment creation, gender inclusion, ESG adoption,
and portfolio performance-which is outlined in detail
in the 7.1 “Measuring Impact and Outcomes of MSME
Financing”. These indicators can guide financial

product development, inform capital allocation, and
support Rwanda’s broader policy priorities under
Vision 2050.

Ultimately, investing in data is an investment in
institutional intelligence, policy effectiveness, and
trust. Rwanda has already demonstrated leadership
in digital governance; the next step is to translate
this strength into a financial data ecosystem that
supports inclusive, sustainable, and risk-informed
credit market development.

5.2.Integrating Risk Appetite Frameworks in MSME Lending

As Rwanda strengthens its MSME credit infrastructure, institutions must move beyond data collection and
analytics to real, risk-informed lending decisions. This transition requires an operational bridge between raw
data and institutional strategy-built on the foundation of credit risk modeling and formalized through a Risk

Appetite Framework (RAF).

From Risk Modeling to Risk Appetite: A Strategic Pathway

Modern credit risk modeling enables financial institutions to assess and

Quantify
Credit Risk

Expected
Loss

Unexpected Loss
- Concept

Requirements

Capitel Pricing & RAROC

LGD

Caiculate Copital Haguiremonts

=

UL; = EAD; X LGD; X
(WCDR; — PD;) x MA; =

Figure 2 - Steps in Credit Risk Modeling

manage MSME risk with greater accuracy.
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Core parameters include:

+  Probability of Default (PD) - the estimated likelihood of borrower default.

+  Loss Given Default (LGD) - the share of exposure that will likely be unrecoverable in case of default.
«  Exposure at Default (EAD) - the outstanding amount at the point of borrower failure.

These elements are used to compute:

«  Expected Loss (EL) = PD x LGD x EAD - representing the average anticipated credit loss.

+  Unexpected Loss (UL) - reflecting the uncertainty or volatility around expected outcomes. This is used to
estimate the amount of Risk Capital the institution must hold to absorb losses under stress scenarios.

Once risk capital is quantified, it feeds into the calculation of RAROC (Risk-Adjusted Return on Capital):

RAROC = (Net Income - Expected Loss) / Risk Capital

RAROC helps financial institutions evaluate whether lending activities generate sufficient returns relative
to the capital consumed. This is especially relevant in MSME finance, where higher perceived risk and
thinner margins require careful capital allocation. These tools form the analytical basis for a RAF. See
the attachment 7.2 “Basic Concepts of Credit Risk Modeling” for more details on how to use Credit Risk
Modeling as an elementary input for the Risk Appetite Framework.

Defining the Risk Appetite Framework

A Risk Appetite Framework articulates the amount and types of risk a financial institution is willing to accept
in pursuit of its business objectives. It translates risk analytics into strategic guidelines that govern day-to-day
operations, investment decisions, and institutional growth.

Risk Appetite
Framework
H Risk Capacity o
Bound by Stress —
I
(=
=
2
Risk Appetite &=
Optimized Risk & Return

+ Strategic Enabler
* Dynamic in Nature
+ Balanced

+ Communication

Figure 3 - Components of a Risk Appetite Framework
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A well-designed RAF will:

+  Set exposure limits by product, sector, geography, or client size.

« Define thresholds and triggers that require additional review or credit committee escalation.

+  Allocate capital based on the risk-return profile of different segments.

« Justify differentiated pricing, provisioning, or risk mitigation strategies.

+  Guide portfolio composition, ensuring concentration risk and diversification are actively managed.

For MSME lending in particular, the RAF supports institutions in moving beyond blanket risk aversion by
segmenting risk types, embedding controls, and identifying “smart” opportunities within risk tolerance.
Applying RAF in the Rwandan Context

In Rwanda, MSME finance has often remained on the margins of institutional portfolios due to its perceived
volatility, thin documentation, and higher transaction costs. However, with the evolution of credit risk models
and better data infrastructure, these barriers could be addressed. A clearly articulated RAF would enable
Rwandan banks, MFls, and fintechs to:

+  Systematically grow MSME exposure in segments where risk can be controlled.
+ Use risk-based pricing and guarantees to manage low-margin but high-impact loans.

+  Engage confidently with regulators and investors, demonstrating that MSME lending is not undisciplined
risk-taking but guided by structured governance.

+  Support compliance with the Internal Capital Adequacy Assessment Process (ICAAP) and stress-testing
obligations under regulatory frameworks.

This alignment between institutional objectives and risk understanding builds resilience, transparency, and
long-term value creation.

Embedding the RAF in Institutional Practice

For the RAF to be effective, it must be more than a document. It must be a living framework embedded into
the institution’s culture and operations.

Board, prepared to Board articulates and
lead, capacity for recognize s(non-)
change management financial risk

Strong & Independent Sponsor atthe
Risk Function Executive Level

Raise relevant questionsto

fine Risk Metri
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assessmentofthe Risk Appetite using the

guantify the Risk

Appetite and the currentrisk Appetite
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defined Risk Metrics

Well-established Corporate culture Culture that weaves
methodology for risk which allows free flow risk considerations
adjusted metrics of information into the firm
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Figure 4 - Development of a Risk Appetite Framework
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This includes:

« Alignment across risk, finance, business development, and compliance teams.

« Integration into credit workflows, approval hierarchies, and management dashboards.

« Regular review and recalibration, especially in response to macroeconomic shifts or portfolio changes.

« Training and communication across all levels, ensuring buy-in from frontline officers to board members.

Institutions that embed RAF into operational decision-making are better positioned to allocate capital
efficiently, meet regulatory expectations, and expand responsibly into underserved markets.

5.3.Embedding Customer Centric Business Models

As Rwanda’s financial institutions seek to expand
MSME financing, a fundamental shift is needed-
from a transactional, product-focused approach to
a customer-centric business model. This evolution
is not just about improving service quality; it is a
strategic transformation that enhances profitability,
strengthens risk management, and builds longterm
institutional resilience.

Why Customer Centricity Matters

Customer centricity means placing the client - not the
product-at the center of all business decisions. For
financial institutions, it requires a deep understanding
of MSME clients’ needs, behaviors, risks, and growth
trajectories. Rather than pushing pre-defined
products, banks must co-create integrated financial
solutions that are aligned with the business realities
of their MSME customers.

« Improved Risk Management: When institutions understand their clients more deeply - how they generate
income, manage costs, deal with seasonality, and interact with suppliers-they can make better lending
decisions and reduce defaults. Knowing a client well is the first step to assessing their real risk profile.

« Stronger Business Performance: Customer-centric institutions enjoy higher client retention, increased
cross-selling, and more sustainable portfolio growth. Relationship-based banking leads to greater loyalty
and better word-of-mouth, especially critical in informal or semi-formal MSME segments.

« Increased Relevance: MSMEs often fall through the cracks of traditional banking systems. Customer
centricity enables institutions to reach these clients with tailored products, value-added services, and

digital channels that meet them where they are.

«  Support for Impact and ESG Goals: Institutions focused on inclusion, gender equity, or green finance can
only achieve results by truly understanding client barriers and motivations.
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Feedback Loops

Regularly collecting and
acting on customer
feedback to improve
services.

Financial
Capability
Support

Providing tools and
guidance to improve
customer financial
literacy and planning.

Customer
Journey Mapping

Optimizing every
customer touchpoint to
enhance satisfaction
and retention

Figure 5 - Components of a Customer Centric Model

Client Segmentation: Not all MSMEs are the same.
Segmentation based on business size, formality,
sector, gender, location, and digital readiness
enables institutions to develop differentiated
solutions for distinct client groups.

Needs-Based Product Design: Financial solutions
should align with cash flow cycles, business goals,
and risk capacity. This includes appropriate loan
tenors, grace periods, collateral flexibility, and
bundled services (e.g., financing + insurance +
training).

Integrated Service Channels: Combining digital
onboarding with personalized relationship
management ensures both efficiency and trust.
Mobile apps, agent networks, and call centers

Core Components of a Customer-Centric Business Model

To build a customer-centric model, institutions must integrate several elements across their operations:

Client
Segmentation

Dividing customers into
distinct groups based
on various criteria for
tailored solutions.

Needs-Based
Product Design

Creating financial
solutions that align with
customer cash flow and
business goals

Integrated
Service Channels
Combining digital and
personal service

channels for efficiency
and frust.

must work alongside relationship managers and
field staff.

Customer Journey Mapping: Understanding and
optimizing every touchpoint-from first contact
to loan renewal-enhances customer satisfaction
and reduces drop-off.

Financial Capability Support: MSMEs benefit from
basic business literacy, financial planning tools,
and guidance on navigating formal financial
systems. Providing these services builds stronger
borrowers.

Feedback Loops: Institutions should regularly
collectand acton client feedback through surveys,
complaints mechanisms, and usage analytics to
improve products and processes continuously
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For Rwandan financial institutions ready to adopt this model, the following steps provide a practical
implementation framework:

Role of Regulators and Industry Associations,

Conduct Client Research: Use surveys, interviews,
and behavioral data to understand MSME
segments, needs, and pain points. Leverage
existing data from sector associations, fintechs,
and mobile money providers.

Develop Segment-Specific Value Propositions:
Based on insights, create differentiated offerings
for key segments(e.g., smallholderagribusinesses,
youthowned startups, women-led enterprises,
informal traders).

Train Staff and Adjust Incentives: Equip
relationship managers, credit officers, and call
center agents with tools and training to listen
to clients, diagnose needs, and build long-term
relationships. Align KPIs and incentives with
customer satisfaction and client growth, not just
loan disbursements.

Digitize Thoughtfully: Use digital tools to lower
costs and enhance access, but maintain human
support for trust-building, especially for first-

time borrowers. Prioritize simple, intuitive user
interfaces that match MSMEs’ digital capabilities.

Bundle Non-Financial Services: Partner with
business development providers, NGOs, or
government programs to offer training, market
access, and advisory services alongside finance.

Institutionalize Feedback Mechanisms: Regularly
capture customer experience data and build it
into management dashboards. Use feedback to
refine offerings, anticipate churn, and innovate
responsively.

Monitor Results and Adapt: Track usage,
satisfaction, repayment behavior, and customer
lifetime value across segments. Use these metrics
to steer portfolio strategy and risk appetite.

Regulators such as the BNR and coordination platforms like the RBA can support customer centric MSME
finance by:

Encouraging transparent disclosure of terms and pricing.

Promoting responsible lending codes.

Facilitating shared research on MSME needs and digital inclusion.

Supporting sector-wide financial literacy and complaint resolution infrastructure.

Embedding customer centricity is not a one-time project - it is a long-term cultural shift. But for institutions
serious about scaling MSME finance, it is an essential step toward delivering value to clients, maintaining
portfolio health, and fulfilling their role in Rwanda’s broader economic transformation.



5.4.Implementing Risk Sharing Tools and Guarantee Schemes

Expanding access to finance for MSMES requires more
than institutional willingness or good product design
— it also requires an enabling financial architecture
that aligns risk, return, and incentives. One of the
most effective mechanisms to achieve this alignment
is the use of risk-sharing tools, including partial credit
guarantees and co-lending platforms.

While guarantee schemes have long been used
to de-risk SME lending, their success has been
mixed. Many operate with low utilization due to
complex procedures, unclear eligibility criteria, or
weak alignment between guarantors and lenders.

Traditional models tend to treat guarantees as
static insurance policies rather than integrated
financial structures that shape behavior and enable
scale.

To address these limitations, more dynamic
approaches to risk-sharing are emerging. One such
model currently under development in Rwanda
is an SME Risk Sharing Platform, a structured co-
financing mechanism that directly partners with
financial institutions to share credit risk, enhance
lending capacity, and crowd in private capital.

Key Limitations of Traditional Guarantee Schemes

+ Limited Coverage: Partial risk coverage (often capped at 30-50%) may not be enough to shift risk appetite

significantly.

+ Operational Complexity: Burdensome documentation and long claim timelines discourage usage

+ Low Leverage: Many guarantees support only a small volume of additional lending relative to the capital

committed.

« Misaligned Incentives: Financial institutions may not improve underwriting practices if risk is outsourced

without co-responsibility.

- Fragmentation: Guarantees are often applied inconsistently across institutions, limiting scalability and

coordination.

These shortcomings highlight the need for modern, performance-oriented risk-sharing mechanisms.

Toward a Modern SME Risk-Sharing Platform:

A moder SME Risk-Sharing Platform can address these challenges through a co-lending structure rather than
a traditional contingent guarantee. Under this model, the fund investors participate alongside the financial
institutions in eligible MSME loans — sharing both the risk and return on a proportional basis.

' SME - Risk Sharing Platform ;d .

Investment Partners (local FI)

Funded
Providing loans to SMEs. | participations
Selection, assessment, approval, / in SME loans,
monitoring, collection. il generated by
Offer loans to SME Lending Fund. local Fls in
- local/hard

currencies.

==
Jid Open/Closed (iommercral Investor
ended Senior/junior debt and equity
structures investors seeking market returns in
based on

local/hard currency with different

investor's appetite for risk.

eeds and risk
profile. |

Fund Manager

Selection and assessment of
Investment Partners,
approval of loans, monitoring,
fund management.

Figure 6 - Schema of the Risk Sharing Platform
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Key features of the platform include:

Strategic Benefits for Rwanda’s Financial Sector

Standardized Legal and Operational Framework:
A unified co-lending agreement and operational
playbook ensure consistency across participating
institutions. Clear definitions of eligible sectors,
loan sizes, tenors, and risk bands improve
transparency and predictability.

Deal-by-Deal or Portfolio-Based Participation:
Financial institutions can submit individual
loans or pools of loans for co-financing approval.
Participation is flexible, allowing banks to scale
gradually based on comfort and performance.

Proportional Risk and Return Sharing: The
investors and the financial institution share losses
and gains on the same terms, ensuring aligned
incentives. This model avoids moral hazard and
promotes better underwriting compared to back-
end-only guarantee models.

No Interference in Client Relationships: The
originating financial institution retains full
control over client interaction, loan servicing,
and relationship management. This ensures

operational efficiency and protects institutional
branding and accountability.

Embedded Monitoring and Learning Tools: A
centralized reporting and feedback system allows
for ongoing portfolio monitoring, analytics, and
refinement. Lessons learned across partners are
aggregated and shared to promote continuous
improvement and peer learning.

Flexible Finance Structure: The platform can be
structured on a fully commercial basis. Based
on specific policy goals it can also include
capital from development finance institutions,
philanthropic donors, and private investors

ESG and Inclusion Criteria: The platform prioritizes
loans that advance social, environmental, and
inclusive finance objectives — such as lending to
women-owned businesses, youth entrepreneurs,
or green MSMEs. Impact metrics are tracked as
part of performance evaluation.

This type of platform addresses several structural issues currently holding back MSME finance in Rwanda:

It provides capital relief by offloading a portion of portfolio risk.

It enables banks and MFIs to expand into new segments with greater confidence.

It catalyzes market discipline by aligning underwriting incentives with shared outcomes.

It attracts external capital by offering a transparent, replicable, and scalable risk sharing mechanism.

It creates an ecosystem for data sharing, impact tracking, and knowledge transfer across financial

institutions.

Role of Stakeholders

For the SME Risk Sharing Platform to succeed, strong engagement is needed by all actors:

Financial Institutions must commit to originating high-quality MSME loans and maintaining credit

discipline.

Investors and Development Partners can contribute concessional and catalytic capital to support the

Fund'’s risk-bearing capacity.

Regulators should facilitate enabling guidelines, particularly regarding riskweighting of co-lent exposures.

Industry Associations can support knowledge sharing and policy alignment.

This model has the potential to serve as a blueprint for regional replication, positioning Rwanda as a leader
in innovative SME finance architecture. It moves beyond piecemeal interventions toward a systemic solution
that connects capital supply, institutional capabilities, and market demand.
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Practical Example:

Acommercial financial institution (FI) in Rwanda has a strong and longstanding relationship with an established
SME operating in the agribusiness sector. The SME has demonstrated solid repayment behavior and consistent
cash flows over several years. Based on this relationship, the FI has a high level of comfort with the SME's
credit risk profile.

The SME approaches the Fl to request a capital expenditure loan of USD 400,000 to expand its processing
facilities and scale production. After conductingits internal due diligence, the Fl confirms the economic viability
of the project and the creditworthiness of the borrower. However, due to internal risk appetite constraints and
limited Tier 1and Tier 2 capital, the institution is only able to assume USD 100,000 of the total credit exposure.

N

444

[ Outside Risk Appetite | / / =1 nlr

Financial SME
Institution Enterprise

< Loan Request |

Rather than rejecting or scaling down the loan, the FI contacts the SME Risk Sharing Platform to request co-
financing support. Under the terms of a pre-established framework agreement between the two parties, the
Platform evaluates the proposal through a streamlined internal approval process and agrees to participate
in the deal.

Once approved:

e

= [ 5300,000 Deposit >
SME Lending Fifincsl SME
Fund Patioam Institution Enterprisa

The Fl remains the sole point of contact with the SME and structures the full USD 400,000 loan in its own name.

Upon disbursement of the loan, the SME Risk Sharing Platform deposits USD 300,000 in cash collateral with
the Fl, corresponding to its share of the risk. Risk and return on the loan are shared proportionally, based on
the participation amounts.

« The Fl continues to manage the loan, monitor performance, and report periodic updates to the platform.

« This arrangement allows the Fl to serve its client fully, support business expansion, and optimize its use of
capital — without breaching internal exposure limits or overextending its risk tolerance. Simultaneously,
the Fund achieves its mandate of expanding access to finance for high-potential MSMEs while relying on
the FI's origination and risk management capacity.

This example demonstrates the SME Risk Sharing Platform’s ability to unlock constrained lending capacity,
build institutional confidence, and crowd in capital to underserved market segments — all while ensuring
operational simplicity and aligned incentives between partners.

5.5.Institutional Transformation and Capacity Building

Transforming Rwanda’s MSME financing landscape requires more than new products and capital instruments. It
demands a comprehensive institutional shift. Financial institutions must evolve from traditional, transaction-
based lenders into agile, learning-driven organizations capable of understanding and addressing the unique
needs of diverse SME clients.
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This transformation requires several foundational elements:

« Capacity Building: Staff at all levels-from branch reward responsible risk-taking, portfolio
officers to risk managers-must receive training diversification, and long-term client value-not
in SME-specific lending techniques, financial just loan volumes.

analysis for informal enterprises, and customer
relationship management. Tailored capacity-
building programs, supported by development
partners or national training institutions, can
accelerate this process.

« Technology Adoption: The use of core banking
systems, credit analytics platforms, and customer
engagement tools must be harmonized to support
smarter, real-time decision-making. Adoption of
low-code and Al-driven tools can reduce cost and

« Process Reengineering: Institutions must move accelerate innovation.
away from rigid, siloed lending procedures and
embrace integrated workflows that enable faster,
more tailored credit decisions. This includes
digitizing core processes, enabling remote
onboarding, and fostering cross-functional
collaboration.

«  Cultural Shift: Successful SME finance requires a
mindset change-viewing small businesses not as
marginal clients but as central to the institution’s
growth  strategy. Promoting this culture
internally and publicly is essential for sustained
transformation.

« Governance and Incentives: Boards and senior
management must articulate a clear vision for
SME engagement and align internal performance
metrics accordingly. Incentive systems should

Public institutions such as the RBA and the Rwanda Academy of Finance can act as facilitators for institutional
transformation by developing standardized curricula, certification programs, and industry-wide benchmarks.
Development partners should support this agenda through technical assistance and results-based funding
mechanisms.

Ultimately, the goal is to build a financial sector that is not only capable of delivering credit to MSMEs, but also
of doing so efficiently, inclusively, and responsibly. Only through institutional transformation can the sector
fully capitalize on innovations in policy, data, and finance mechanisms outlined in this paper.

5.6.Addressing Regulatory Risk Weights and Capital Allocation

Expanding MSME finance at scale in Rwanda requires more than increasing liquidity or improving credit
processes. A core constraint lies in how banks allocate regulatory capital to their lending activities,
particularly under current prudential frameworks. Capital requirements that are misaligned with actual risk
can disincentivize lending to SMEs — especially those lacking traditional collateral or formal documentation
(Supervision, 2006).

Capital Allocation Under the Standardized Approach

Today, Rwandan financial institutions calculate credit risk capital under the Standardized Approach of the
Basel Il framework.
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Figure 7 - Schema - Capital Allocation for Credit Risk

This approach assigns fixed risk weights based on external ratings or borrower type. For example:

« Unsecured SME loans without external ratings typically receive a 100% risk weight, regardless of actual
credit quality;

« Government securities or exposures to highly rated sovereigns receive 0% or low risk weights, consuming
no capital.

This structure creates a risk-weight asymmetry:
«  MSME loans - even performing ones - tie up substantial capital.
« "Safe" investments with low social impact are favored due to minimal capital charges.

As a result, banks - especially those with thin equity bases - are reluctant to scale MSME lending, even when
there is strong business rationale.

The Case for Transitioning Toward Risk-Based Capital Models

As Rwanda’s financial sector matures, it has an opportunity to evolve toward more risksensitive capital
frameworks. One potential path is the Foundation Internal Ratings-Based (FIRB) Approach under Basel II/1I,
which allows banks to:

+ Develop internal models to estimate the Probability of Default (PD) for borrowers, including MSMEs.
+  Use regulatory-defined estimates for Loss Given Default (LGD) and Exposure at Default (EAD).
« Compute capital requirements based on empirical credit risk, rather than fixed external categories.

This evolution introduces more flexibility and accuracy in capital allocation, particularly for well-managed
institutions with robust data systems.
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Benefits of F-IRB for MSME Financing

Risk Differentiation: Banks can assign lower capital to higher-quality SME exposures, enabling them to lend
more without breaching capital adequacy ratios.

- Capital Efficiency: Reduces the cost of MSME loans that meet underwriting and performance thresholds -
making these loans more commercially viable.

« Incentivizes Better Risk Management: Institutions are rewarded for improving credit assessment, monitoring,
and portfolio analytics — creating a feedback loop of quality improvement.

« Supports Strategic Portfolio Steering: Enables more granular capital planning by sector, product, or
geography, aligned with the institution’s risk appetite.

Pre-conditions for F-IRB Implementation in Rwanda

Transitioning to F-IRB is a multi-year undertaking + Regulatory Supervision Capacity: The BNR would

and must be phased and proportionate tonational need to provide the supervisory tools and capacity
priorities. to review and validate internal models.
Key pre-conditions include: « Tiered Implementation Strategy: Larger or

systemically important banks could pilot the IRB
framework, while smaller institutions continue
under the Standardized Approach until ready.

+ Robust Internal Data: Institutions must
demonstrate the ability to collect, store, and
validate data on defaults, recoveries, exposures,
and risk drivers across time. + IndustryAlignment:The RBAcan playacoordinating

role in sharing methodologies, developing model

+ Model Governance and Validation: Strong internal validation protocols, and training staff.

control over model development, calibration,
backtesting, and governance procedures is
essential.

Intermediate Steps and Risk-Sensitive Adjustments

Recognizing the significant investment required to move to F-IRB, Rwanda can adopt intermediate steps in the
near term:

+ Introduce differentiated risk weights for MSMEs, based on criteria such as loan size, business registration,
or repayment history.

«  Provide capital relief for co-financed MSME loans with recognized risk-sharing facilities (e.g., the SME Risk
Sharing Platform).

+ Expand the scope of eligible collateral under prudential regulation to include warehouse receipts, mobile
money statements, and digitally recorded transaction flows.

+ Incentivize behavioral data and alternative scoring models, as precursors to full internal model approval.

These measures would reduce capital constraints on MSME lending and build institutional readiness for more
advanced Basel implementation.

5.7.Regulatory Reform and Market Coordination

While Rwanda has made significant progress in modernizing its regulatory framework, further alignment would
further encourage innovation without compromising stability. Regulatory sandboxes, proportionate capital
requirements, and incentives for long-term lending should be considered.

Moreover, effective MSME finance requires coordination across ministries, regulators, and private actors. A
national task force or MSME finance council could help align priorities, track progress, and ensure accountability.

Taken together, these pillars offer a practical and context-sensitive roadmap to unlock credit for Rwanda’s
MSMEs. They shift the emphasis from high-level aspirations to tangible actions and from isolated interventions
to a systemic approach. The next section outlines how these principles can be translated into actionable policy
and institutional recommendations.



6. Conclusion

Unlocking the potential of MSMEs in Rwanda is both a
developmental necessity and a financial opportunity.
This paper has outlined a pragmatic roadmap that
tackles the foundational barriers to MSME financing—
from data asymmetries and inflexible capital
regulation, to limited risk-sharing mechanisms and
insufficient customer-centric practices.

A successful transformation will require systemic
interventions at multiple levels. Financial institutions
must build internal capabilities, adopt risk-based
lending practices, and embed customer-centric
models. Regulators must provide enabling guidance
on capital treatment, digital data integration, and
co-lending arrangements. Development partners and

Policy Recommendations

1. Strengthen Data Infrastructure

0 Establish standardized, interoperable data
frameworks that support risk assessment, policy
design, and financial innovation.

o Promote the adoption of tools such as ESG self-
assessment platforms and trusted digital credentials.

2. Clarify and Calibrate Risk Appetite

o Encourage financial institutions to define MSME-
specific Risk Appetite Frameworks aligned with
their strategic goals and operational capacities.

o Incorporate risk appetite thinking into ICAAP and
internal performance management.

3. Foster Customer-Centric Business Models

o Incentivize product and process innovations that
reflect the realities of MSME clients.

o Promote knowledge management platforms
that enable continuous learning and service
customization.

investors must support blended finance vehicles and
impact-aligned investment strategies. And platforms
such as the SME Lending Fund can act as catalytic
instruments that demonstrate viability and build
trust across stakeholders.

Perhaps most importantly, Rwanda must treat MSME
finance not as a niche or concessionary segment
but as a core pillar of its economic resilience and
competitiveness. With targeted reforms, coordinated
leadership, and scalable infrastructure, the country
can position itself as a continental leader in inclusive
financial systems—anchored in sustainability, digital
innovation, and shared prosperity

4, Mobilize Risk-Sharing Capital

o Expand the toolkit beyond traditional guarantees
by piloting co-lending and blended finance
structures.

o Support initiatives such as the SME Risk Sharing
Platform through blended capital and policy
support.

5. Enable Institutional Transformation

o Develop sector-wide capacity-building programs
in SME finance.

o Support process modernization and digital
transformation at the institutional level.

6. Review Regulatory Capital Treatment

o Explore differentiated risk-weighting for
qualifying MSME exposures to improve capital
efficiency.

o Facilitate ongoing dialogue between the BNR,
financial institutions, and development partners
to align prudential oversight with developmental
priorities

Rwanda has the institutional credibility, policy momentum, and entrepreneurial energy to lead the next
generation of inclusive finance. By embedding these reforms into the strategic direction of the financial sector,
Rwanda can ensure that its credit markets not only expandbut do so equitably, responsibly, and in service of

its broader development vision.
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7. Attachments

7.1.Measuring Impact and Outcomes of MSME Financing

Expanding MSME finance is not only a question of
volume - it is about generating measurable, but
sustainable outcomes also that benefit businesses,
financial institutions, and the broader economy.
An impact-driven approach supports strategic
alignment, guides resource allocation, and enables
financial institutions to track whether their activities
are producing meaningful results.

Why Impact Measurement Matters

While Rwanda may not yet have a fully established,
industry-wide dataset for impact measurement in
MSME finance, this should not be a deterrent. On
the contrary, building such a data foundation going
forward is essential. It will promote accountability,
support risk management, and enable institutions to
steer their MSME strategies with greater clarity and
confidence.

A structured approach to impact measurement serves several purposes:

« Accountability and Transparency: Reliable outcome data helps regulators, investors, and policymakers
understand how capital is being deployed and whether it is achieving stated development objectives. This
transparency enhances trust in the financial sector and creates incentives for responsible lending.

« Investor Alignment: With global investors increasingly emphasizing ESG integration and alignment with
the Sustainable Development Goals (SDGs), institutions that demonstrate measurable impact are more
likely to attract finance and open up new funding sources for long-term investment.

« Internal Risk and Strategy Management: Even beyond external incentives, it is simply good practice.
Measuring impact helps institutions better understand their client segments, monitor performance,
identify early warning signals, and align operations with institutional goals. Impact metrics can complement
traditional financial KPIs and improve overall portfolio quality.

Core Impact Dimensions and Indicators for MSME Financing

To operationalize impact measurement for MSME financing, a starting point is tracking indicators across five

dimensions.
Financial Economic Gender and Environmental System-Level
Inclusion Empowerment Youth Responsibility Change

Measures access to
formal credit

Measures employment
and business expansion

Measures loans to
women and youth

Measures MSME lending
and partnerships

Measures ESG reporting

and green financing

+ % of MSMEs with access + Netincrease in

to formal credit employment per MSMEs
+ Average loan size for MSME financed + % of loans to youth-led
MSMEs + % of loans supporting businesses
+ % of first- time borrowers assetgrowth or + Loan performance
financed] business expansion, differentials by gender or +
* MSME revenue age
growth post-financing

Figure 8 - Sample Indicators for MSME Financing

* % of loans to women-led «

% of MSMEs voluntarily
reporting ESG metrics,
Share of financing
directed toward climate-
resilient or green
MSMEs, ESG
performance
improvements over time]

MSME lending portfolio
as a share of total bank
assets,

Adoption of alternative
credit scoring/risk-based
pricing,

Institutional partnerships
with fintechs or value
chain actors
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These indicators can be disaggregated over time by geography, sector, institution type, or target group. While
actual data may not yet be available for all metrics, initiating data collection now sets the stage for more
sophisticated analysis and better decision-making in the future.

Tools, Sources and Institutional Coordination

The effective implementation of impact measurement depends on the availability and quality of data,
which must be collected systematically from multiple sources. In the current Rwandan context, where many
institutions are still formalizing data collection practices, a phased approach is both realistic and effective.
The goal should be to progressively develop a system where impact data becomes as integral to institutional
operations as financial reporting.

Primary data sources include:

« Administrative and transactional data from banks, MFIs, and SACCOs, which includes borrower profiles,
loan performance, sectoral classifications, and digital usage metrics. These are foundational and should
be routinely collected and reported.

« Borrower self-assessments and surveys, particularly relevant for capturing qualitative outcomes such
as business expansion, job creation, or satisfaction with financial services. These can be conducted by
financial institutions themselves or through third-party evaluators.

- Digital platform analytics, especially where institutions use loan origination systems, mobile banking
apps, or ESG assessment tools. These systems can provide real-time insights into customer behaviors,
product usage, and areas of attrition.

«  Regulatory data, including reports submitted to the BNR, which can be expanded to incorporate structured
impact indicators beyond traditional prudential metrics.

To ensure consistency and comparability across institutions, it is critical to adopt standardized definitions
and reporting formats for all key indicators. These standards should address, for example, what qualifies as
a "woman-led business," how to define a "first-time borrower," or how employment creation is attributed to a
specific loan.

Thisiswhere the RBA can play a transformative role. As a convening body for the country’s financial institutions,
RBA is ideally positioned to:

Set data standards and reporting protocols through
consultative processes involving commercial banks,
MFls, fintechs, and regulators.

Organize thematic working groups, e.g., on MSME
lending, ESG reporting, or digital finance, to develop
common methodologies and address operational

Develop industry-wide training modules to build
internal capacity for data analysis, impact monitoring,
and reporting.

Act as an intermediary for aggregating anonymized
sectoral data, allowing benchmarking across
institutions while protecting client privacy.

challenges in implementation.

The RBA can also facilitate engagement with international best practices and align local reporting systems
with global impact management frameworks such as the SDG Impact Standards, the Global Impact Investing
Network (GIIN) IRIS+ system, or the IFC's Operating Principles for Impact Management.

To institutionalize these efforts, a collaborative approach involving RBA, the BNR, the Ministry of Finance and
Economic Planning, and development partners should be adopted. A national roadmap for data governance
and impact reporting in the financial sector could help synchronize these initiatives and align them with
Rwanda’s digital transformation and financial inclusion goals.
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Toward a National MSME Finance Impact Dashboard

Inorderto make impact measurementa practicaland actionable tool, Rwanda should consider the development
of a National MSME Finance Impact Dashboard. This would serve as a centralized monitoring and learning tool
that aggregates, analyzes, and disseminates progress across the sector. The rationale for such a dashboard is
threefold:

Strategic Policy Alignment: A consolidated view
of national-level impact indicators helps ensure
that MSME finance initiatives are contributing
effectively to Rwanda’s Vision 2050 goals, the
National Strategy for Transformation (NST1/2),
and relevant SDGs.

Operational Visibility: Financial institutions can
benchmark their performance against sector
peers, identify gaps, and refine their business

Key design features of the dashboard might include:

A clear indicator framework, covering the five core
dimensions outlined earlier (inclusion, growth,
gender/youth, ESG, and market development),
with disaggregation by region, sector, and
institutional type.

Integration with regulatory and supervisory
systems, allowing BNR to incorporate impact
indicators into routine data collection and
supervisory review.

A tiered structure, where different institutions
report at levels commensurate with their size and
capacity, ensuring that smaller MFIs or SACCOs are

models accordingly.

Investor and Stakeholder Communication:
Development partners, DFIs, and private investors
increasingly require transparent reporting on
development outcomes. A national dashboard can
streamline communication and improve Rwanda'’s
profile as a credible investment destination.

not overburdened.

Open-access summaries for the public, while
providing granular, secure data access for
policymakers and financial institutions.

The dashboard should not merely be a reporting
tool-it must support decisionmaking. For example,
policy adjustments to SME support programs can
be guided by impact trends; training interventions
can be targeted where ESG or gender inclusion
scores are lagging; and risk-sharing mechanisms
can be adjusted based on credit performance
patterns.

MSME Finance Dashboard: Baseline vs Target (sample data)
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Figure 9 - Conceptual Mockup of an MSME Finance Dashboard
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Governance and Oversight

The success of a national impact dashboard depends on clear governance and multistakeholder coordination.
We recommend establishing a steering committee that includes representatives from the RBA, BNR, Ministry
of Trade and Industry, Rwanda Development Board (RDB), and selected financial institutions and development
partners.

The RBA can lead the technical coordination and facilitate engagement with its members, while BNR ensures
alignment with regulatory priorities. The committee would be responsible for:

« Approving indicator frameworks and reporting standards.
« Overseeing data quality and dashboard functionality.

+  Guiding periodic reviews and refinements based on sector feedback.

To build momentum, the dashboard can start with a pilot phase involving volunteer institutions, gradually
expanding to full coverage. Development partners can support this process through funding, technical
assistance, and independent evaluation. This governance structure ensures that impact measurement remains
relevant, credible, and integrated into national financial sector strategy.

7.2.Basic concepts of Credit Risk Modeling

Credit risk is the most fundamental risk type faced by The objective is to bridge theoretical rigor with

lending-focused financial institutions. It encompasses
the risk of borrower default and is central to product
pricing, portfolio management, capital planning, and
institutional sustainability. This concept note focuses
specifically on credit risk modeling, moving beyond
qualitative analysis to offer a structured quantitative
framework for risk-informed decision-making.

Core Components of Credit Risk Modeling

operational relevance—ensuring financial institutions
can apply the concepts effectively within day-to-day
lending, particularly in environments like Rwanda's
MSME finance landscape.

Credit risk can be quantified using three foundational metrics:

+  Probability of Default (PD): The likelihood that a borrower will default within a given time frame, typically
one year. PD is influenced by credit history, business performance, macroeconomic factors, and sectoral

risk.

+  Loss Given Default (LGD): The proportion of the loan not recovered if a borrower defaults. LGD is influenced
by collateral value, legal recovery processes, and seniority of the loan in the capital structure.

+  Exposure at Default (EAD): The outstanding amount the bank is exposed to at the moment of default. This
may include undrawn loan portions and accrued interest.

Together, these components form the basis for calculating:

Expected Loss (EL):

EL = PD x LGD x EAD

This represents the average loss a lender expects over time and should be covered by pricing and provisioning.
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Unexpected Loss (UL):

Reflects the potential deviation from the expected loss under stress conditions. It is critical to determine how
much capital a financial institution must hold to remain solvent during adverse scenarios.

EL
ﬂ | . H ) =
Loss
Modeling

.

UL

Unexpectad
Loss

UL forms the quantitative basis for regulatory capital requirements. Institutions must hold sufficient capital
to absorb unexpected losses at a defined confidence level (often 99.9%).

This is central to the Basel regulatory framework, particularly under:
« Standardized Approach (SA): Uses fixed risk weights based on external ratings.

+ Foundation Internal Ratings-Based (F-IRB) Approach: Allows banks to use internal models to estimate
PD while using regulatory values for LGD and EAD. Understanding UL also enables institutions to calculate
economic capital, which in turn informs Risk-Adjusted Return on Capital (RAROC)—a performance metric that
links credit risk to profitability.

RAROC = Net Income / Risk Capital

RAROC measures whether a given loan or portfolio justifies the economic capital it consumes. It serves
multiple purposes:

« Pricing individual loans based on their risk profile.
« Comparing the profitability of business units.
* Supporting strategic asset allocation decisions.

RAROC enables institutions to prioritize high-value, low-risk lending and avoid underpricing risk — especially
relevant for MSME portfolios where perceived volatility is often high.

Stress Testing and the Role of the Risk Appetite Framework

Building on credit risk modeling, institutions can perform stress testing by adjusting PD, LGD, or EAD
assumptions under adverse scenarios. This helps them:

» Understand tail risk.
- Identify portfolio vulnerabilities.

+ Plan capital buffers in line with their Risk Appetite Framework (RAF).
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The RAF sets tolerance thresholds for credit risk, including limits by sector, geography, or product type. It
ensures that lending strategies are aligned with institutional capacity and market dynamics.

Application in MSME Lending Contexts

Although credit risk modeling originated in large corporate banking, it is increasingly relevant to MSME
finance—especially as:

- Digital data availability improves.
« Alternative data sources (e.g., mobile money, utility payments) offer new signals for PD estimation.
« Institutions can pool data across sectors or regions to build simplified internal scoring models.

Even smaller financial institutions in emerging markets can begin applying basic versions of these models to
differentiate risk within their MSME portfolios and develop tiered pricing or lending strategies accordingly.

Practical Considerations for Implementation

To operate credit risk modeling, institutions should:

- Start simple: Use risk buckets or scorecards before building full statistical models.

- Build data incrementally: Begin collecting performance data now to enable model development over time.
« Align with business strategy: Embed risk concepts in product design, pricing, and customer segmentation.

For Rwanda, these principles can support efforts to develop MSME-specific underwriting practices, more
transparent loan pricing, and scalable risk-sharing arrangements that link institutional sustainability with
inclusive finance.
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Abstract

The study examines the nexus between fintech evolution, banks’ market power,
and risk-taking behaviour among Rwandan commercial banks. The study is
motivated by contrasting views in existing literature with one supporting the
complimentary relationship between fintechs and other financial players on
one hand, and the other citing the competing relationship between fintechs
and other financial players. Specifically, the study seeks to investigate the effect
of fintech entrance on market power and subsequent changes in banks’ risk
appetite. Using data from seven commercial banks in Rwanda over the period
2010 to 2024, the study analyze market power before and after the adoption
of mobile banking. The results reveal no statistically significant difference
in banks’ market power between the two periods, suggesting a co-evolution
rather than competition between fintechs and banks. The panel GMM result find
the banks market power positively and significantly affect bank net interest
margin and NPL ratio. However, at industry level, fintech adoption by banks
was found to have positive but insignificant effect on bank net interest margin
and NPL ratio. Yet, adopting bank specific fintech adoption years, panel GMM
results reveal that fintech adoption at bank has positively and significant effect
on banks risk appetite and consequently credit risk.
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1.0 Motivation of the stud

The evolution ofthefintechinthe financial services sector
has elicited a contemporary debate regarding whether
fintech firms and dominant financial sector players are
complementary: - coevolve together, or competitors.
Conclusiveness into this debate is contextual in nature,
varying across countries and even from one bank to
another. Practice and literature consents to crucial role
by fintechs in enhancing access to financial services -
thus complementing commercial banks in this role. In
many cases, commercial banks have leveraged on the
fintechs to develop digital financial products as well
as reach the unbanked population. This presents a co-
evolution scenario.

However, to the contrary, fintechs could be perceived
to have infiltrated into banks’ market power by offering
alternative financial products and services to the public.
Particularly, fintech has accelerated innovation and
competition across core banking services, including
payments, lending, deposit-taking, and advisory services.
The entry of new fintech-based service providers has
expanded access to financial services and put pressure
on the market share and pricing power of incumbent
banks. This presents a dilemma, into what is the net
effects of fintechs evolution in so far as banks’ market
power and risk appetite is concerned?

In the context of the credit markets, fintech evolution
does play a crucial role in influencing efficiency in the
credit allocation, perhaps the supportive role of the
fintech in augmenting credit allocation dynamics (Liberti
& Petersen, 2017 and Boot & Thakor, 2000). However, other
proponents assert that the growing competition from
fintech companies presents a challenge to traditional
banks. Many fintech firms enter specific niches within
the broader multi-product financial industry, often
operating with business models that contrast sharply
with those of universal banks. They operate in single
and lightly regulated segments of the industry, and try
to customers will incline to fintech with few or no layers
of intermediation due to flexibility associated with the
fintechin offering basic utilities - thus adversely affecting
banks market power (Ariss, 2010b). This is the competing
angle of fintechs in so far as the operations of the
incumbent financial services providers are concerned.

Therefore, it is worth noting that the extent to which
financial technology will reshape the banking industry
depends largely depends on the nature of competition
for banking services — whether driven by innovation from
incumbent banks or the entry of new market players.
According to Basel Committee on Banking Supervision
(2018), credit markets’ future is dependent on whether

banks will retain their traditional roles in managing
client relationships, the execution of transactions, and
risk taking, or whether these functions will be partially
or full taken over by fintechs.

Fintech evolution and banks’ operation literature,
indicates that competition from fintechs to banks could
reduce cost of payments and put pressure on fees
(Jonker and Kosse 2022). However, this literature fails
to elucidate how this has affected commercial banks
given that banks have also been engaged in innovation
- in addition to providing much of the underlying
infrastructure for digital payments. Within credit markets
scope, fintechs are potentially changing how banks
compete for deposits and with whom. Abrams (2019)
notes that online deposit-taking has the potential to
increase the geographical reach of banks and therefore
reduce market power that banks derive from having a
physical presence in deposit markets. On operational
front, partnership between fintechs and financial
institutions is key in enhancing operational efficiency,
product development and enhanced customer relations
(Petralia et al, 2019; Wang, Xiuping, and Zhang, 2021).

A review of the Sub-Saharan financial landscape reveals
that Fintech has of recently been an eminent major force
thatis shapingthe financial sector structure in the region
(IMF, 2019). This change has been viewed to be in terms
of market competition, disruption of the traditional
financial structures. With fintech entrance, SSA has been
ranked to be a global leader in mobile money transfer
(Lukonga, 2018). However, just as it has been noted on
the global review, the growth has been uneven within
the region, with East Africa leading in mobile money
adoption and usage. Through this, fintechs in the regions
have been seen to provide a panacea for improving
efficiency, increased access to credit with the help of
new technologies and lowering the cost of cross border
funds transfers.

A closer lens review in Rwanda reveals that the economy
has witnessed unprecedented development in fintech
landscape. More recently, year 2024 witnessed the launch
of Rwanda National Fintech Strategy (2024-2029). The 5
years strategy seeks to buttress the development of the
FinTech ecosystem - thus maximising the potential that
FinTechs hold for economic growth and socio-economic
transformation while mitigating potential risks. Further,
review does point out the government’s reliance on the
strategy to position Rwanda as a regional finance centre
and promote financial inclusion, which has already
reached 96 percent (Finscope, 2024).
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2.0 Problem statement

It is notable that whereas globally studies on the
banking industry and fintech nexus have allude to
this relationship being complementary in nature. The
complementarity arises from the fact that it allows
fintech to operate by riding on the incumbent financial
services providers clients base, while traditional banks
benefit from fintech-driven innovations that enhance
their competitive edge. However, there exists some
exceptions into the nature of this relationship. Such
exceptions can be elicited from the fact that though
some fintechs have ventured into credit and payment
system provisions, they have not been capable of fully
unbundling or replacing the profitable services by the
incumbent financial services providers.

Further, the benefits to the incumbent financial
services providers in terms of the competitive edge
arising from the fintech entrance may be mutually
exclusive. This could be from the fact that the
incumbent financial services providers that are first
in accessing and adopting the fintech technology may
have an upper hand in dominating market share at
the expense of those that are reluctant in adoption.
Such development may lead to changes in the market
structure of the financial services. The alteration in
the market structure could be characterized by the
number and the size of the market players, market
barriers to market entry and exit, and information and
technology access amongst all market players. Further,
this aspect poses some market risks by leading to
the creation of “too big to fail” entities in the market
among the incumbent financial services providers.
Such development could have a long-run effect on the
financial market and system stability. This, therefore,
warrants the need for an examination into the firm-
level analysis of the nexus between market power
and stability among the incumbent financial services
providers (banking industry) in pre- and post-fintech
entrance.

The effect of fintech on the financial sector's health is
a fundamental aspect that cannot be undermined. This
argument stems from the fact that, in supporting the
National Fintech Strategy(2024-2029), Rwanda seeks
to have 300 active fintech players by 2029 and attain a
top-30 position in global fintech rankings, as well as the
top position in Africa. Further, the strategy envisages
achieving an 80 percent fintech adoption rate. This
ambitious strategy comes at a time when the current
state of the banking industry in Rwanda reflects an

evolving landscape shaped by the strategic objectives
of market players responding to competitive dynamics
(Rwanda Bankers Association, 2024). Competition-
wise, the Herfindahl-Hirschman Index shows that the
market is becoming less concentrated even as mergers
and acquisitions continue. However, remarkably, while
the extent of market concentration is decreasing
despite ongoing mergers and acquisitions, the small-
bank versus big-bank dichotomy remains relevant in
understanding the potential systemic risks that may
arise from clusters of banks.

The risk appetite profile indicates that the banks’ cost
of funding, as reflected in the stable cost of deposits,
has over the past two years been on a gradual decline
on the back of stable net interest margins. This
performance could infer the potential for more risk
appetite amid stable net interest margins. This poses a
pertinent question: how will the banking industry look
by 2029, considering the current industry state and the
expected outcome of the National Fintech Strategy
(2024-2029)? This calls for an empirical examination
into the inquiry, much needed to offer insights and
evidence for or against the co-evolution or competitor
paradigm, in so far as banks and fintech operations in
Rwanda are concerned.

Therefore, it would be somewhat correct to postulate
that the entrance of more fintechs will further disrupt
the credit market through changes in the banks’
business models in Rwanda. Accordingly, commercial
banks will have to evaluate their business models
amidst the changing operating environment. However,
how this disruption will unfold in terms of market power
and risk appetite calls for an empirical examination.
Against this backdrop is the need to examine how
fintech evolution has impacted commercial banks’
market power and, consequently, banks’ risk-taking
behaviour. Undertaking this examination in the
Rwandan context is timely, as the economy pursues
positioning itself as a financial hub within the East
African region.
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3.0 Objectives of the stud

The specific objectives of the study were:

i. To determine the effect of fintechs on the overall banking industry and the individual bank’s market power

in Rwanda.

ii. To examine the effect of fintechs on the banks’ risk-taking behavior in Rwanda.

4.0 Summary of em

nirical studies

Fintech’'s impact on banks is dynamic, thus non-
uniform. Fintechs’ negative effect on bank profitability
is reported by Naceur et al. (2023). The negative impact
on profitabilityis primarily duetoareductionininterest
incomes and a rise in operational costs. Notably, their
study finds banks’ efforts to diversify their revenue
streams as inadequate to offset the profitability
reduction linked to fintechs' entry. Additionally, the
fintechs’ business model will have differing effects on
banks. Larger banks benefit from partnerships with
P2P platforms offered by fintechs through increased
non-interest income (Naceur et al., 2023).

The substitutional effect of fintech is reported by
Gopal and Schnabl (2022). Amid the 2008 financial
crisis, which called for tighter regulatory requirements

within the global financial sector, fintechs played
a crucial role in filling the void created by reduced
bank lending to small and medium-sized enterprises.
Further, competition from fintechs has reduced banks’
profitability within the United States mortgage market
(IMF, 2022). Moreover, evidence of reduced interest
income among banks operating in environments with
a higher fintech presence has been reported recently
in Latin America (Bejar et al., 2022).

On the market power front, though fintechs are more
vulnerable to systemic shocks compared to traditional
financial institutions, there is insufficient evidence to
supportthe claim that banks’ market power diminishes
with the growth of fintechs (Saklain, 2024).

5.0 Research methodology

The study employs quantitative analysis in examining
the nexus between fintech evolution, banks’ market
power, and risk-taking behaviour among Rwandan
commercial banks. The study adopts a comparative
research design in its analysis. This implies that two
periods will be reviewed in the study, namely: the
pre-fintech entrance and the post-fintech entrance,
in order to inform the conclusion. Within the study,
the pre-fintech period will be defined as the period
before the first mobile banking adoption among banks
in Rwanda, with the post-fintech period being defined
as the period after the first mobile banking adoption
among banks in Rwanda. The methodology to be
adopted in the study is discussed as follows:

To measure the market power of individual banks, the
study applies the Lerner Index. This index measures
the ability of a firm to set its price above marginal cost
(i.e., market power). The advantage of using the Lerner
Index to measure the market power of a bank lies in
its basis in economic principles, as opposed to using
market share (e.g., a bank’s assets relative to total
industry assets). The index is capable of illustrating
how and whether imperfectly competitive markets
diverge from the perfect competition benchmark,
which highlights its economic relevance. Berger et al.
(2009) assert that the Lerner Index is a direct measure
of competition because it focuses on pricing power,
shown by the difference between price and marginal
cost, thereby capturing the extent to which a firm can
raise its price above marginal cost. The index will be
computed as follows:
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Py MCy
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Where:
P, S the price of banking outputs for bank i at time t,
Mc,,'s the marginal costs for bank i at time t.

P, is the price of total assets proxied by the ratio of total revenues (interest and noninterest income) to total
assets for bank i at time t. MC; is derived from the translog cost function. The cost function is specified as
follows:

3
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Where:

TC denotes total costs, TA bank’s total assets, xjk (x1, x2 and x3) indicate three input prices (labor, capital
and funds). x1 is the price of labor, which is the ratio of personnel expenses to total assets, x2 is the price of
physical capital, which is the ratio of other non-interest expenses to fixed assets and x3 is the price of borrowed
funds, which is the ratio of interest expenses to total funds. Total cost is the sum of personnel expenses, other
non-interest expenses and interest expenses. The estimated coefficients of the cost function are then used
for computing the marginal cost. Therefore, marginal cost is equal to the first derivative of the logarithm of
total cost function with respect to output multiplied by the ratio of total cost to output. The derivative of
the logarithm of the total cost with respect to the logarithm of output is computed using the cost function
specified in Eq. (4). The marginal cost is based on the estimation of the cost function. We estimate a translog
cost function with one output and three input prices.

The estimated coefficients of the cost function are then used to compute the marginal cost using the function
below:

TC 3
MC = T\ + a,InTA + Z VX | et e )

j=1

Lerner index closer to one indicates more market To investigate the fintech entrance - market power

power for the firm. Generally, an index equal to 0 it hypothesis on the industry and individual bank

indicates perfect competition, while an index equalto market power (hypothesis 1), parametric analysis on

1 indicates monopoly. Thus, the greater Lerner index the market powers for the two period pre and post

the lower the market competition. fintech entrance will be performed. In this case, both
the industry analysis is undertaken.
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Econometric model

In modelling the effect of fintech entrance on the
market share and the risk appetite of commercial
banks, the study appliesthe Panel Generalized Method
of Moments (GMM). The application of this model is
informed by the need to address endogeneity and
unobserved heterogeneity issues common in panel
data. In practice, a bank's risk appetite in the current
period is largely determined by its risk appetite in the
previous period. Furthermore, the quality of assets
in the previous period informs current-period bank
lending, whichsubsequentlyinfluences current-period
lending decisions. Therefore, when considering bank
lending, the quality of lending, and risk appetite, it is
evident that past lending behaviour and asset quality
largely determine the current period's outcomes in
practice. Within the panel GMM estimation, one way
to determine whether a dynamic model is appropriate
is by adding lagged dependent variables and testing
their statistical significance. If the lagged dependent
variables are significant, then a dynamic panel GMM
model and estimator are most appropriate. However,
if the lagged dependent variables are not significant,
then a standard panel (fixed effects) GMM estimator
is more suitable.

The advantage of using the GMM estimation, which
justifies its application in this study, is that the model
does not require distributional assumptions such as
normality. Unlike other estimation methods, such
as maximum likelihood estimation, GMM naturally
accommodates non-normality, eliminating the need
for additional diagnostic testing. Secondly, the model
can accommodate heteroskedasticity of an unknown
form. In this case, the effects of heteroskedasticity
can be addressed using a “robust” estimator.

However, it is important to note that under the GMM
estimation approach, the assumption of uncorrelated
error terms must hold. If the error terms are
autocorrelated, then the lagged error terms cannot
be independent of the instruments, and the validity
of the GMM instruments is compromised. Therefore,
before interpreting GMM estimation results, it is
necessary to test the validity of the instruments,
including checks for autocorrelated error terms, as
proposed by Arellano and Bond (1991). The Arellano-
Bond test is used to assess the consistency of the
GMM estimates. In addition, the Sargan or Hansen
test is used to evaluate the validity of over-identifying
restrictions.

From the general model, the specific model is defined as follows:

Risk appetite;; = ['Risk appetite;,_, + yLearner Index;, + A'Bankfactors;; + p’'Macrafactors,

The econometric models are defined as follows:

NIM;, = By + B NIM;,_, + B, Learner Index;, + f,0perational Ef ficieny;, + B,Liquidity;,
+ psMarket Share;, + ByBank Size;, + p,Mobil banking Dummy, + fgiInflation,

+ BoThill rate, + BiogGDPr 4 Iy + Ejp v cen v e e e e e e e e e e

svusE L D)

Credit Risk; = o + f1C redit Risky_, + f2Learner Index;; + B:Operational Ef ficieny;,
+ Biliquidity;; + PsMarket Share; + [gBank Size;; + f;Mobil banking Dummy,
+ BgInflation, + BoThill rate, + B1oGDP, + [ + €j¢ v vve cee vve e weevv e (3)

The Net Interest Margin and credit risk were computed as follows:

NIM = (Laaﬂ Interest Income- Deposit Interest Income

Credit Risk = ( Non - Performing Loany

Total Loans and Advances

Total JMﬂ,uj(ﬁ}
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To account for individual bank’s adoption of mobile banking and its effect on risk appetite, the study includes
bank specific dummies based on the year each bank adopted mobile banking platform. Upon developing the
dummies, the two econometric models are re-run eliminating the mobile banking dummy that is industry level
dummy.

Study data

Commercial banks specific data is obtained from the audited financial statements over years from respective
banks’ websites and Rwanda Bankers’ Association where applicable. Data on the macroeconomic control
variables will be obtained from the National Bank of Rwanda published reports. Banks' market power is
computed from the bank related data as defined by equation 1, 2 and 3. The study utilises data from seven
banks for 2010 - 2024 period.

6.0 Results and findings

To examine the effect of fintech on banks market power, a chow test was undertaken for pre mobile banking
and post mobile banking among Rwandan banks. The chow test results indicate that banks’ market power in
pre and post mobile banking periods are not significantly different. Therefore, the study concludes that the
entrant of fintechs through mobile banking platform does not significantly alter commercial banks’ market
power. This finding could be interpretated to imply that fintechs and commercial banks do co- evolve together
in Rwandan financial sector, thus complementary as opposed to competitors.

Table 1.0: Chow test results

F (1,103) = 1.60 F (1,103) = 1.60 Prob > F = 0.2086

To determine the effect of fintechs on banks risk fitted: - one for net interest margin and second for
appetite, a panel GMM model was fitted. Two models the credit risks.

were fitted. First, is the model with mobile banking
dummy for the entire banking industry. In this model,
the mobile banking dummy took value 1 in post 2013
given that the first bank adopted mobile banking in
year 2013. This implies that the dummy took value
0 for period 2010 to 2012. The second model drops
the industry mobile banking dummy and adopts
individual banks’ dummies where dummies indicate
specific year the bank adopted mobile banking. In this
case, the model has seven dummies each for every
commercial bank. For each model, two models are

Panel GMM results for net interest margin, using
industry fintech dummy (mobile banking dummy)
indicates that previous year’s NIM positively and
significantly affects current year’s NIM. Similarly,
bank market power, bank level characteristics and
macroeconomic factors except treasury bill rates
increases bank risk appetite. Industry mobile banking
dummy has a positive effect on the bank risk taking.
However, the effect of industry mobile banking dummy
is insignificant.
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Table 2.0: Panel GMM for NIM model

Nim Coef.
Nim (-1) 0.339%**
(0.061)
Learner index 1.297%**
(0.476)
Liquidity 0.027***
(0.007)
Efficiency 0.008***
(0.002)
Market share 0.077***
(0.034)
Bank size 0.703***
(0.159)
Mobile banking dummy 0.227
(0.226)
Inflation 0.044%**
(0.016)
TB Rate -0.05
(0.04)
GDP 0.057***
(0.015)
Constant 6.843***
1106

Arellano-Bond test for AR(1) in first differences: z= -2.35 Pr >z= 0.190

Arellano-Bond test for AR(2) in first differences: z= -2.45 Pr >z= 0.146

Sargan test of overid. restrictions: chi2(64) = 82.29 Prob > chi2 = 0.452

*** p<.01, ** p<.05, * p<., Standard errors in parenthesis

However, after dropping the industry mobile banking dummy and adopting individual banks’ mobile banking
dummies, the panel GMM model results indicate that fintech adoption at the bank level has a positive effect
on banks’ risk appetite, except for one bank. These results suggest that, at the individual bank level, fintech
adoption positively and significantly influences banks’ risk-taking behaviour. This could be explained by the
provision of digital credit facilities through mobile banking channels. The implication of these results is that
the adoption of fintech by banks via mobile banking channels affects banks’ net interest margins differently,
given the heterogeneity and diversity in their operations.



06“ ERIC NIYONGIRA, DAVID M. NDWIGA
-~

Table 3.0: Panel GMM for NIM model

L 0171**
(0.073)
Learner index 1.343**
(0.681)
Liquidity 0.003
(0.008)
Efficiency 0.01**
(0.003)
Market share 0.205***
(0.055)
Bank size 1.566***
(0.408)
Dummy bank 1 0.369
(0.253)
Dummy bank 2 0.734**
(0.353)
Dummy bank 3 0.225**
(0.282)
Dummy bank & 0.843**
(0.362)
Dummy bank 5 0.307**
(0.282)
Dummy Bank 6 0.538*
(0.285)
Dummy bank 7 0.944*%*
(0.295)
Inflation 0.031*
(0.017)
TB Rate -0181***
(0.065)
GDP 0.076***
(0.018)
Constant 12.871%**
(1.798)

Arellano-Bond test for AR(1) in first differences: z= -1.58Pr >z= 0113

Arellano-Bond test for AR(2) in first differences: z= -2.62 Pr >z= 0.527

Sargan test of overid. restrictions: chi2(64) = 82.83 Prob > chi2 = 0.716

*** n<.01, ** p<.05, * p<.1, Standard errors in parenthesis
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Turning to the credit risk model, the panel GMM results indicate that the previous year’s NPL ratio positively
and significantly affects the current year’s NPL ratio. Further, the bank’s market power is found to have a
positive and significant effect on credit risk. At the bank level, liquidity, market share, and bank size positively
affect the bank’s NPL ratio. However, the bank’s operating efficiency has a negative effect on NPLs. Regarding
fintech adoption at the industry level, the mobile banking dummy has a positive effect on the bank’s NPL ratio.
However, the effect of fintech adoption at the industry level on bank NPLs is found to be insignificant.

Credit risk model

Credit risk Coef.

Arellano-Bond test for AR(1) in first differences: z= -3.83 Pr >z= 0.628

Credit risk (-1) 0.378%**
(0.076)
Learner index 1.293*
(0.661)
Liquidity 0.001
(0.009)
Efficiency -0.003
(0.003)
Market share 0.147**
(0.061)
Bank size 0.978%***
(0.28)
Mobile banking dummy 0.226
(0.323)
Inflation -0.075***
(0.023)
TB Rate 0136**
(0.056)
GDP 0.023
(0.025)
Constant 6.358***
(1.692)

Arellano-Bond test for AR(2) in first differences: z= -0.85 Pr >z= 0.395

Sargan test of overid. restrictions: chi2(64) = 84.96 Prob > chi2 = 0.486

*** p<.01, ** p<.05, * p<., Standard errors in parenthesis




However, after dropping the industry mobile banking dummy and adopting individual bank’s mobile banking
dummy, panel GMM model results indicate that fintech adoption at bank level has a positive effect on bank’s
NPL ratio. These results posit that at individual bank level, fintech adoption positively and significantly
influences bank’s NPL ratio. This could be explained by provision of digital credit facilities through mobile
banking channels. The implication for these results are that adoption of fintech by banks via mobile banking
channel affects banks NPL ratio differently given banks’ heterogeneity and diversity in their operations.



068 FINTECH EVOLUTION, BANKS' MARKET POWER AND
‘ RISK-APPETITE NEXUS AMONG RWANDAN COMMERCIAL BANKS

Table 5.0: Panel GMM for NIM model

Credit risk (-1) 0.58**
(0.099)
Learner index 1.578**
(0.735)
Liquidity 0.014
(0.011)
Efficiency -0.002
(0.004)
Market share 0.223**
(0.088)
Bank size 1.783%**
(0.585)
Dummy bank 1 0121*
(0.385)
Dummy bank 2 0.073**
(0.462)
Dummy bank 3 0.217***
(0.418)
Dummy bank & 0.448*
(0.494)
Dummy bank 5 0.623**
(0.416)
Dummy Bank 6 0.228**
(0.4)
Dummy bank 7 1.234%**
(0.413)
Inflation -0.099***
(0.026)
TB Rate 0119
(0.081)
GDP 0.001
(0.027)
Constant 7.463%**
(2.47)

Arellano-Bond test for AR(1) in first differences: z= -4.28 Pr >z= 0.742

Arellano-Bond test for AR(2) in first differences: z= -5.56 Pr >z= 0.575

Sargan test of overid. restrictions: chi2(64) = 83.80 Prob > chi2 = 0.486

*** n<.01, ** p<.05, * p<.1, Standard errors in parenthesis



6.0 Conclusion and recommendations

The study sought to examine the effect of fintechs
on bank risk taking behaviour among commercial
banks in Rwanda. Fintech adoption within the
banking industry in the study was defined by
embedding of mobile banking channels among the
banks. Therefore, the years of adoption dummy was
used in the analysis. The study analysis finds that
and industry level, the banks market power in pre
and post mobile banking channel adoption are not
statistically different implying the banks and fintechs
co-evolve rather than competing. The panel GMM
result find the banks market power positively and
significantly affect bank net interest margin and NPL
ratio. However, at industry level, fintech adoption by
banks was found to have positive but insignificant
effect on bank net interest margin and NPL ratio.
However, adopting bank specific fintech adoption
years, panel GMM results reveal that fintech adoption
at bank has positively and significant effect on banks
risk appetite and consequently credit risk.

Based on the study findings, there is need for
commercial banks to keenly evaluate their risk
appetite especially when it comes to offering fintech
linked financial products. However, there is need for
banks to leverage on existing fintech platforms but
keenly develop rigorous model for evaluating fintech
linked financial products from their risk perspective.

Further, the findings call for proper regulation of
fintech in Rwanda. Fintechs have been praised for
their achievement in financial inclusion in Rwanda
among other economies. However, a balance
between financial inclusion and banking industry
stability is core as the country gears towards being a
regional financial hub. This therefore calls for formal
regulation of fintechs as well as fintech models
applied by the banks in offering financial inclusion
as well as automation of financial services.
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Optimal Credit Growth Path for Rwanda

Jared Osoro * & Josea Kiplangat **1

“Instead of being a servant, finance had become the economy’s master”.
Marttin Wolf (2009)

Abstract

This paper seeks to assess whether credit growth in Rwanda is on an optimal
path. Deploying a reduced-form specification with a second-order polynomial in
credit growth, we confirm that private sector credit growth is on a path that does
not pose the risk of instability. However, while that path fulfils the necessary
condition of growth with limited instability risk, it falls sort of fulfilling the
sufficient condition of yielding maximum economic benefits. The credit growth
path is accompanied by a generally declining loan-to-deposit ratio even as
the banking system’s loan loss provisions as a share of core capital is on
the declining trend in line with the low Non-Performing Loans. This liquidity
leaning path is therefore deemed suboptimal, there being scope for its upward
shift towards optimality. The upward shift is premised on the understanding
that continued investment in a better functioning financial system that allows
innovative and efficient resource allocation. A key source of innovation stems
from digital financial services that have a strong relationship with financial
depth and ultimately economic growth. Sustaining the optimal credit path
will necessitate the evolution of a hybrid financial system that blends the
entrenched bank-based market with aspects of a market-based system. That
way intermediation of foreign savings will support long-tenor liabilities that
will support the optimal domestic credit path.

T*Financial Markets Economics Advisory & Research Advisor, RBA; **Kenya Mortgage Refinancing
Company (KMRC). The views in this paper are strictly the authors.
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Introduction

This paper seeks to answer the question: is credit
growth in Rwanda on an optimalpath? We explore
the question on the backdrop of the intellectual
debate on the finance-growth nexus, both in a
general sense and in the case of Rwanda, being alive
and well. The general consensus that financial depth
has a causal effect on growth established over the
past five decades is nonetheless largely intact even
as the subject is often revisited (King and Levine,
1993; 2000; and Levine, 2005). Recent studies in the
case of Rwanda not only confirm the causal relation
(Karekezi, Owolabi, Ogbebor and Nduka, 2024) but
also establish its bi-directional nature (Mikebanyi
and Kigabo, 2021).

Rwanda’s financial system is bank-led in the
Demirgiic-Kunt and Levine (2004) sense. That means
that banks play a dominant role in mobilising saving
that they channel to investments, thus providing
risk management avenues for households and
corporations. The contrast is a market-led financial
systems where securities markets are dominant. This
implies that the banking system in Rwanda plays a
critical role in financing the economy, thus being an
engine of the economic growth. Credit availability
from the banking system enables households’
consumption and corporations’ investment to exceed
what their own funds will enable. Acknowledging
the reality of moral hazard and adverse selection
problems, banks play an important role of capital
optimal capital allocation.

Underneath the general consensus around the
causal relationship between finance and economic
growth is an acknowledgement of the complexities
that infuse perspectives that challenge the direction
of influence of the interaction. This dimension of the
debate was initially subtle (Minsky, 1974, 1982 and
1986; Kindleberger, 1978; and Rajan, 2005), with the
core arguments being:

« One, even a robust banking system could face
endogenous transformation to fragility given that
extended periods of stability induce enhanced
risk-taking in pursuit of profit maximization.

«  Two, the more a financial system develops
and becomes sophisticated, the heighted the
probability of a meltdown. This is on account of
the argument sophistication could come with
some neglected tail risks financial innovations
that could engender fragility even when devoid
of leverage.

The bridge between the subtle and the vocal
dimension of the new phase of finance - growth
relationship debate was then deemed controversial
but in hindsight prophetic insights of Rajan (2005)
that large and sophisticated financial systems would
boost the implicit transition from thin tails to fat
tails that point to possible financial meltdown. Even
without the benefit of being prescriptive on timelines,
this was predictive of the 2008 - 2008 Global Financial
Crisis (GFC) that has been characterised as the point
of a ‘paradigm shift’ in the finance and growth
literature. In the period subsequent to the GFC, there
is more a nuanced tone, in instances less exuberant,
in the influence of finance on growth.

The messaging of the limits of finance is now more
prominent (Reinhart and Rogoff, 2013; Arcand, Berkes,
and Panizza, 2015; Loayza, Ouazad and Ranciéere, 2018;
and Sufi and Taylor, 2021). The core of the message is
that:

«  One, the complexity of the relationship between
finance and economic growth is that its concavity
nature implies the existence of a point beyond
which economies could potentially experience
“too much finance” where financial depth starts
exhibiting “vanishing effects” as described in
Arcand, et. al., (2015).

+ Two, the indirect transmission channel of the
complexity finance to economic growth is by way
of banking crises arising from episodes of “credit
booms gone bust”, an argument prominently
espoused by Schularick and Taylor (2012).
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The estimates of the threshold beyond which the
“vanishing effects” kick in when credit to the private
sector as a share GDP is in the 80% - 100% range
(Arcand, et. al., 2015), with earlier studies coming
up with a point target of 100% (Easterly, Islam,
and Stiglitz, 2000). A cursory inference from these
empirical results for an economy such as Rwanda
where the banking system’s combined assets as a
share of GDP and the private sector credit as a share
of GDP are less than 40% and 30% respectively, there
is abundant headroom before finance becomes
“too much of a good thing”. That however does not
preclude the possibility of the credit boom-bust
episodes based on the pace of credit expansion.

The foregoing background therefore motivates the
thrust of this paper on is optimal credit growth,
which we define as the rate of credit expansion that
supports maximisation of economic benefits without
increasing the risk of financial stability. The non-
accelerating credit risk aligned with optimal credit
growth path is not necessarily a self-equilibrating
process but one that is presumed to reconcile the
business imperatives of banks managing risks in
a manner that obviates the acceleration of non-

performing loans (NPLs), accompanied by regulatory
safeguards at microprudential and macroprudential
levels.

Deploying a reduced-form specification with a
second-order polynomialin credit growth, we confirm
that private sector credit growth is on a path that
does not pose the risk of instability. However, while
that path fulfils the necessary condition of growth
with limited instability risk, it falls sort of fulfilling the
sufficient condition of yielding maximum economic
benefits. The credit growth path is accompanied by a
generally declining loan-to-deposit ratio even as the
banking system’s loan loss provisions as a share of
core capital is on the declining trend in line with the
low NonPerforming Loans. This liquidity leaning path
is therefore deemed suboptimal, there being scope
for its upward shift towards optimality.

The rest of the paper is organized as follows: The
next section of the paper presents a set of stylized
facts that ground the subsequent section’s empirical
assessment. The concluding section highlights the
key inferences from the empirical findings and draws
implications on markets and policy.
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2.0. Stylized facts

In the empirical backdrop of this is paper are two stylised facts.

The first one is that there is a two-regime characteristic in the evolution of private sector credit in Rwanda over
the past five decades, the first being a gradual growth tend to 2008 subsequently and a steady pace (Figure 1).
The consistent attribute of the entire period though is that private sector credit provision leans almost entirely
on the banking industry as depicted by the neath overlap of the total domestic private sector credit and the
domestic private sector credit by the banking industry.

Figure 1: Evolution of Private Sector Credit and Banking Sector Assets in Rwanda

A: Private Sector Credit B: Banks' assets to GDP (%)
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Source: World Bank's World Development Indicators (WDI).

The bank-led financial system in Rwanda as confirmed by the trend in Figure 1implies that the fortunes of the
economy and that of the banking industry are intertwined. The strong banking industry asset growth seen in
the post 2008 period is supportive of economic growth in line with the findings of Karekezi, et al., (2024), with
the growth anchoring the banking industry’s progress in line with Mikebanyi and Kigabo (2021).

The second one is that the credit gap, that we dime as the deviation of the domestic private sector credit from
its Holdrick-Prescott (HP) filtered trend, follows the aforementioned two regimes. The amplitude of the swings
between negative and positive being more pronounced prior to than post 2008 (Figure 2).
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Figure 2: Private Sector Credit and Its Trend in Rwanda
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Source: World Bank's World Development Indicators (WDI).

It is instinctual that fast slow-paced private sector credit should be associated with narrow a narrow credit gap
and not, as depicted above, vice versa. The fact that the credit gap is less erratic when the domestic private
sector credit regime has a very strong association with the economy’s nominal GDP (Figure 3) call for scrutiny
of the underlying dynamics that the assumption of linearity could be masking. Hence the empirical analysis
that this paper undertakes.

Figure 3: Association between Private Sector Credit (Ln) and Nominal GDP (Ln): 2008 - 2023
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The estimation of the credit gap is central in our analysis give our hypothesis that adjustment around the trend
has a connection with asset quality and consequently informs perspectives on Rwanda’s optimal credit path.
The HP filter is foundational to this analysis, notwithstanding the critique that the arising series has spurious
dynamic relations with no basis in the underlying data-generating process and that the filtered values at the
end of the sample differ from those in the middle (Hamilton, 2018).

We find the HP filter approach still persuasive at two levels. First, the Hamilton (2018) alternative suffers the
key drawbacks it finds in the HP filter in the form of the filterinduced dynamics in the estimated cycles and
arbitrariness in the choice of a filterdefining parameter (Moura, 2024). Two, Drehmann and Yetman (2018) argues
that in the absence of clear theoretical foundations, all proposed gaps are but indicators whose suitability is an
empirical question. Its suitability as an early warning indicator for crises is confirmed in the credit gap analysis.

3.0. Empirical Analysis

3.1. The model

We begin by estimating a reduced-form specification that includes a second-order polynomial in credit growth:

AQ, = a+ B,PSCG, + B,PSCG2+ X'y + €, (1)

AQ, is the dependent variable the asset quality measured by the NPLs as a ration of gross loans. The primary
explanatory variable, private sector credit-to-GDP PSCG, , along with its squared term, PSCG/?, tests for a
hypothesized nonlinear (inverted-U) effect. X', is a vector of exogenous controls and includes real GDP growth,
inflation, and the lending-deposit interest rate spread.

Real GDP growth is hypothesized to reduce NPLs via improved repayment capacity, while inflation may reduce
the real debt burden but also reflect macroeconomic volatility, implying an ambiguous or mildly negative
relationship. The interest rate spread is expected to be positively associated with NPLs, reflecting underlying
credit risk. Finally, a positive private sector credit gap, defined as the deviation of credit-toGDP from its HP-
filtered trend captures procyclical lending beyond fundamentals. Positive gaps are expected to correlate
positively with NPLs. € is a mean-zero error term satisfying E[e [X] = 0.

The empirical analysis uses annual data for Rwanda from 2000 to 2024, sourced from the World Bank's World
Development Indicators (WDI). The dependent variable, bank nonperforming loans (NPL) as a percentage of
total gross loans, is directly available from WDI for the period 2008-2024. To ensure temporal coverage from
2000 onward, backward extrapolation is applied for the earlier years (2000-2007). Specifically, we estimate a
quadratic polynomial regression of the NPL ratio on a linear trend and its squared term using observed data
from 2008-2024, subsequently predicting the NPL values backward for the missing period.

Domestic credit to the private sector (% of GDP), the threshold variable capturing financial intermediation
depth, is fully available for the entire analysis period. The domestic credit-to-GDP gap as computed by way of
the HP filter procedure uses a smoothing paramete A= 100. The annual real GDP growth captures the broader
economic environment, the lending-deposit rate spread proxies financial intermediation efficiency and risk
premium, and consumer price inflation reflects macroeconomic stability and the real cost of borrowing.

Equation (1) is estimated by Ordinary Least Squares (OLS), with standard errors robust to heteroskedasticity
and autocorrelation using the Newey-West covariance matrix estimator (Newey and West, 1987). The optimal
credit growth threshold (turning point) — interpreted as the point above which further credit expansion begins
to adversely affect asset quality—is computed as:
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The null hypothesis of linearity, B,= 0 , is tested using a standard Wald test.

3.2. Scatter Plot of Private Sector Credit and Asset Quality

Figure 4 depicts scatter plot with a polynomial regression fit, illustrating a pronounced nonlinear relationship
between domestic credit to the private sector (% of GDP) and bank nonperforming loans (% of total loans).
The fitted polynomial regression indicates multiple nonlinear (inverted-U) relationship, suggesting asset
quality initially improves as credit-to-GDP increases but subsequently deteriorates after surpassing a critical
threshold.

Notably, two distinct turning points emerge: an initial threshold at approximately 18% of credit-to-GDP, beyond
which asset quality improves significantly, and a subsequent turning point around 22.8%, after which asset
quality begins to deteriorate. This suggests that moderate financial deepening initially enhances banking
sector resilience, but excessive credit growth eventually leads to higher asset quality risks.

Figure 4: Scatter plot of Private Sector Credit (% GDP) and Bank Asset Quality (NPL Ratio)
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Notes: The scatter plot depicts the empirical relationship between Domestic Credit to the Private Sector
(as a percentage of GDP) and Bank Nonperforming Loans (NPLs, as a percentage of total gross loans). The
polynomial regression line (red dotted curve) illustrates a clear nonlinear (inverted-U) pattern, indicating
that asset quality initially improves as credit deepens, reaching an optimal rage of 22% - 25% of GDP, beyond
which further increases in credit are associated with a deterioration in asset quality.



3.3. Descriptive Statistics

Table 1 reports summary statistics for variables utilized in the analysis, providing essential context for
interpreting empirical results. The mean nonperforming loan (NPL) ratio is 8.59%, with considerable variation
(standard deviation of 3.65%), indicating substantial fluctuations in banking sector asset quality over the
period. Domestic credit to the private sector averages 14.71% of GDP, ranging notably from a low of 6.81% to a
high of 25.36%, reflecting gradual financial deepening and variability in credit market expansion.

The credit-to-GDP gap, by construction, averages zero, with a relatively narrow dispersion, illustrating balanced
cyclical fluctuations around its long-term trend. GDP growth averages 7.81%, but shows sizable volatility
(standard deviation 3.46%), including negative episodes (minimum of -3.37%), underscoring the economy's
exposure to growth shocks. Lending-deposit rate spreads have an average of 8.12%, varying moderately from
6.38% t0 10.24%, suggesting stable but variable interest rate margins. Inflation averages approximately 7.03%
with substantial variability (standard deviation of 5.58%), indicative of occasional macroeconomic instability.

Table 1: Summary Statistics of Asset Quality, Credit Growth, and Macroeconomic Indicators

Mean Std. Dev. Min
Bank nonperforming loans to |28 8.588 3.645 3.26 15.63
total gross loans (%)
Domestic credit to private |28 14.711 5.954 6.81 25.36
sector (% of GDP)
Domestic credit to private |28 0 1129 -2.248 2.356
sector gap (% of GDP)
GDP growth (annual %) 28 7.806 3.464 -3.37 13.85
Lending -deposit rate spread |28 8.123 1142 6.38 10.24
(%)
Inflation, consumer  prices |28 7.03 5.575 -2.41 19.79
(annual %)

3.4. Pairwise Correlation Analysis

Table 2 presentsthe pairwise correlation coefficients amongthe key variables. Asset quality, measured by bank
nonperforming loans (NPLs) as a percentage of total loans, exhibits a significant negative correlation (-0.897,
p < 0.1) with domestic credit to the private sector (% of GDP), suggesting that deeper financial intermediation
associates with improved asset quality. Furthermore, the lending-deposit rate spread correlates negatively
and significantly (-0.483,p < 0.1) with asset quality, indicating that higher interest rate spreads are associated
with reduced NPL ratios, potentially reflecting higher risk premiums charged by banks in riskier environments.
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Table 2: Pairwise Correlation Matrix of Asset Quality, Credit, and Macroeconomic Variables

Variables (1) ) ) (4) 6) (3]
(1) Bank nonperforming loans to | 1.000

total gross loans (%)

(2) Domestic credit to private | -0.897* 1.000

sector (% of GDP)

(3) Domestic credit to private | 0.025 0.228 1.000

sector gap (% of GDP)

(4) GDP growth (annual %) 0.326 -0.304 -0.052 1.000

(5) Lending -deposit rate spread | -0.483* 0.434* 0.083 -0.128 1.000

(%)

(6) Inflation, consumer prices |-0.091 0.086 -0.202 0.006 -0114 1.000
(annual %)

*** p<0.01, ** p<0.05, * p<0.1

3.5. Econometric estimations and findings

The empirical estimates from the quadratic
polynomial regression, presented in Table 3, robustly
support a nonlinear relationship between private
sector credit expansion and bank asset quality,
measured by the ratio of non-performing loans
(NPLs). Specifically, the coefficient on domestic
credit-to-GDP ratio is significantly negative (-1.904,
p < 0.01), while the squared term is significantly
positive (0.0417, p < 0.01). These results substantiate
an inverted-U shaped relationship, indicating that
initial increases in credit-to-GDP are beneficial
for asset quality, possibly reflecting enhanced
financial deepening, improved credit allocation,
and strengthened borrower repayment capacity.
However, beyond a critical threshold (turning point at
approximately 22.83%?), further expansion in credit
leads to a deterioration in asset quality, likely due to
increased risk-taking.

Furthermore, the credit-to-GDP gap significantly
positively relates to the NPL ratio (0.587, p < 0.05),
confirming that cyclical deviations of credit growth
from its sustainable trend are associated with rising
financial vulnerabilities. However, that vulnerability
will only be a concern if the deviations are sustained.
This underscores the economic intuition that
periods of excessive lending—captured by positive
credit gaps—heighten systemic credit risk. Control
variables—lending-deposit rate spread, GDP growth,
and inflation—do not exhibit statistically significant
effects, implying that credit dynamics predominantly
drive asset quality fluctuations during the sample
period. Overall, the model explains approximately
93.7% of the variation in asset quality (R* = 0.937),
highlighting the explanatory power of credit
dynamics.

The optimal credit growth threshold (turning point) — interpreted the point above which further credit expansion begins to adversely

affect asset quality—is computed as:

o _ B -1904 _
yt = Bes - =008,

2(0.0417)

To formally assess the validity of the quadratic specification and thus the presence of nonlinearities in the credit-growth-asset-quality

nexus, we conduct a Wald test of the null hypothesis of linearity (B, = 0). The results strongly reject this null hypothesis (F(1,21) = 31.46 p

< 0.001), providing compelling statistical evidence that the relationship between domestic credit-to-GDP and the bank nonperforming

loans (NPL) ratio is indeed nonlinear.
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Table 3. Quadratic Regression estimation of the relations between credit growth and asset quality

(1) Bank nonperforming loans to total gross loans (%)

Domestic credit to private sector (% of GDP) -1.904%**
(0.237)
Domestic credit to private sector (% of GDP) squared | 0.0417***
(0.00744)
Domestic credit to private sector (% of GDP) gap 0.587**
(0159)
Lending-deposit rate spread (%) 0.0776
(0180)
GDP growth (annual %) 0.0502
(0.0646)
Inflation 0.0285
(0.0302)
Constant 24,92%%*
(1.939)
N 28
R2 0.937
Adj. R? 0.919
Wald-Test F(1,21)= 31.46***

Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001



Conclusion

This paper establishes that there is a threshold in the
non-linear relationship between credit expansion
and asset quality in Rwanda beyond which the
sensitivity of the latter to the former is evident. Over
the study’s sample period, we estimate at 22.8% as
the share of domestic private sector credit to GDP
beyond which NPL's start rising. Noteworthy though
is the fact that al that level, the NPLs ratio is below
5%, only gradually rising but within single digit level
even as the share of domestic private sector credit to
GDP increase beyond 25%.

Our empirical findings confirms that Rwanda'’s private
sector credit growth is on a path that does not pose

the risk of instability. We however make a further
argument that while the credit growth path fulfils the
necessary condition being associated with limited
instability risk, it falls sort of fulfilling the sufficient
condition of credit growth yielding maximum
economic benefits. That is because the credit growth
path is accompanied by a generally declining loan-
to-deposit ratio even as the banking system’s loan
loss provisions as a share of core capital is on the
declining trend in line with the low NPLs (Figure 5).
The liquidity leaning credit growth path is therefore
deemed suboptimal, there being scope for its upward
shift towards optimality.

Figure 5: Liquidity Leaning Credit Growth Trend

Loan (net) to Deposit Ratio(5) -
2014 - 2025 Q1)
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The upward shift towards a sustainable an optimal
path is premised on the understanding that
the cyclical deviations of credit growth from its
sustainable trend are a function of the banking
system’s business imperatives as anchored in the
risktaking behaviour of individual market players.
With neither inflation nor GDP growth having any
statistically significant relationship with banks asset

Provision for doubtful debts / Core
Capital (%) - 2014 - 2024

quality, the National Bank of Rwanda’s price-based
monetary policy only influences is by way of the
credit channel that doesn’t go as deep as revealing
itself on the cyclical deviation. The central bank’s
supports for the existing scope of sustained increase
in credit growth with no vulnerability risks is the
microprudential and macroprudential tool kit.



The sustenance of a higher credit growth path relies
on continued investment in a better functioning
financial system that allows innovative and efficient
resource allocation than it does on the ability to
mobilise more savings. This finding, inferred from the
interest rate spread being statistically insignificant in
our empirical estimates, aligns with (Levine 2021). A
key source of innovation stems from digital financial
services that have a strong relationship with financial
depth and ultimately economic growth (Misati, Osoro,
Odongo and Abdul, 2024).

Rwanda’s credit market ecosystem will of necessity
take on board important nuances. The first is the
ability of the banking industry, given the bank-led
attribute of the system, to intermediate foreign
savings. The economy’s open capital account offers

the necessary policy support. Second is the strategic
imperative of complementing foreign savings
that typically have a long tenor attribute with the
capital market products, specifically corporate bond
issuance. That will result in a hybrid financial system
that blends the entrenched bank-based market
with aspects of a market-based system that could
be superior in aspects such as enabling long-tenor
liabilities be matched with the much-needed long
term assets (Osoro and Osano, 2014; icke and icke,
2019).
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Digital Finance and Credit Access
Perspectives: A comparative analyses of
Kenya and Rwanda

Samuel Tiriongo & Hillary Mulindi

Abstract

Access to credit is vital for economic development, yet it remains elusive for
many in Kenya and Rwanda. The study aimed at ascertaining the effect of
fintech usage on access to financial services as measured by loan approval and
/or rejections in a comparative study of Kenya and Rwanda, drawing from the
countries’ significant strides in integrating fintech in their financial systems,
as case studies for other frontier economies. Employing data from Rwanda’s
Finscope 2020 and Kenya'’s Finaccess 2024 surveys conducted in 2020 and 2024
respectively, the results reveal key similarities and differences in the dynamics
of digital credit access and Fintech usage in Kenya and Rwanda. For Kenya, loan
access is dependent significantly on fintech usage (by type), source of income,
education status, urban being the region of residence and age of household
head. However, loan rejection probabilities decline with an increase in
education level, residence in urban areas and advancement in age of household
head beyond 20 years. In this regard, policymakers could consider measures
to enhance usage of fintech, support financially literacy programmes through
the education system, to support a strong access to credit. For Rwanda, loan
access probabilities appear to decline with fintech usage (at various degrees
based on use cases), but increase with reliance on formal employment and
individuals attaining secondary level of education. Loan rejection incidences
seem to decline with reliance on self and formal employment (but increase
with reliance on informal employment and support from others) as a source
of income, attaining post-secondary education, urban dwelling and with age.
In this regard, policymakers could consider addressing three key challenges
to improve digital credit access: limited creditworthiness signals, mismatched
financial products, and exclusion of informal sector participants. This requires
expanding credit information infrastructure, aligning consumer protection
policies with digital realities, and promoting differentiated FinTech products
tailored to underserved groups.

Keywords: Fintech, credit access, financial inclusion
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1.0 Introduction

Access to creditis increasingly recognized as a critical

element for economic development, especially
in emerging economies. Studies have shown that
household’s access to finance has a strong positive
relationship with economic growth (Sahay et al., 2015).
Moreover, the International Finance Corporation (IFC)
estimates that 40 percent of formal micro, small, and
medium enterprises (MSMEs) in developing countries
face an annual financing gap totaling $5.2 trillion.
No doubt, small and medium enterprises (SMEs)
that represent about 90 percent of businesses and
contribute over 50 percent to global employment
and up to 40 percent of GDP in emerging economies,
face substantial barriers when seeking essential
credit (IFC, 2017).

In the context of Sub-Saharan Africa, where formal
employment opportunities remain limited and
informal sector participation is widespread, the role
of accessible financial services becomes even more
important, given that Africa is ranked among the
lowest regions in terms of access to financial services.
This urgency is underscored by the region’s ranking
among the lowest globally in terms of financial
access. For example, only 23% of adults in Africa
have an account with a formal financial institution,
compared with 89% in high-income regions and 55%
in East Asia & Pacific (IMF 2019). Lack of access to
accounts with a formal financial institution excludes
whole populations from the security and reliability
provided by these institutions. However, the recent
developments have seen digital financial services,
fronting as financial technology (Fintech) emerging
as a promising frontier in catalyzing access to credit.

Within the East African region, Kenya and Rwanda
serve as prominent examples of how digital financial
services can enhance financial inclusion and
credit access. More specifically, the evolution of
fintech in Kenya and Rwanda presents distinct but
complementary narratives regarding the interaction
between fintech and traditional banking institutions,
particularly on digital payment infrastructure,

credit rating systems, and financial inclusion. In
Kenya, for instance, fintech which was pioneered
by mobile network operators (MNOs) like Safaricom
through M-Pesa, has fundamentally reshaped the
financial landscape by expanding financial inclusion

and bridging the physical distance to financial
services. The average distance to the nearest
M-Pesa agent shrank from 9.2 kilometers to just
1.4 kilometers between 2007 and 2015, illustrating
fintech’s role in overcoming logistical barriers that
traditionally hindered banking access (Suri & Jack,
2016). This disruption, while initially perceived as
competitive, has evolved into a form of symbiosis
where commercial banks integrate fintech solutions
to manage micro-accounts and cost-effectively reach
previously underserved customers (Ndung'u, 2022).

In contrast, Rwanda’s fintech journey is still nascent,
though similarly transformative. The Rwandan
government actively promotes digital payments
through platforms like MTN Mobile Money and Airtel
Money, targeting rural populations where banking
penetration remains limited (Yumvuhore, 2022). The
National Bank of Rwanda (BNR) has implemented
forward-looking policies, such as interoperability
mandates and the Rwanda National Digital Payment
System (R-NDPS), to foster financial inclusion
while also addressing cybersecurity and consumer
protection (National Bank of Rwanda, 2018; NISR,
2024). Despite these advancements, cultural
preferences for cash and limited digital literacy
continue to slow full adoption of digital financial
services in Rwanda (World Bank, 2020).

A significant dimension of fintech’s impact in both
Kenya and Rwanda lies in its influence on credit
access, particularly through the emergence of digital
credit models that function similarly to neobanks. In
Kenya, app-based digital lenders like Tala, Branch,
and Saida offer short-term microloans through
mobile platforms, eliminating the need for physical
bank branches (Ndung'u & Oguso, 2021a). These
platforms leverage alternative data sources, such as
mobile transaction histories and social media activity,
to assess creditworthiness, thereby circumventing
traditional barriers like collateral requirements and
irregular income flows that previously excluded
many borrowers (Ndung'u & Oguso, 2021b; Gubbins
& Totolo, 2018). Although initially unregulated, the
Central Bank of Kenya (CBK) brought these lenders
under its regulatory oversight through the 2021
Amendment of the CBK Act, enhancing transparency
and consumer protection (Gwer et al., 2019).
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Conversely, Rwanda’s regulatory approach leans
towards automated supervision and data security
through the BNR'’s electronic data warehouse, while
also seeking to integrate fintechs via regulatory
sandboxes (Dusengimana, 2016). Although Rwanda
has yet to see a proliferation of fully digital neobank-
style lenders, mobile credit products like MTN’s
MoKash are slowly bridging this gap by offering
digital savings and credit options without traditional
bank accounts (Mushinzimana et al., 2025).

Beyond expanding access, fintech has injected
substantial competitive impetus into the banking
sectors of both countries, compelling traditional
institutions to innovate and restructure. In Kenya,
the rapid rise of fintech initially threatened to erode
banks' deposit bases; however, empirical evidence
suggests that banks have successfully defended
their positions through strategic partnerships,
brand strength, and regulatory trust (Mashamba &
Gani, 2023; Kubuga & Konjaang, 2016). Products like
M-Shwari, a collaboration between Safaricom and
Commercial Bank of Africa (Now NCBA), exemplify
how banks have co-opted fintech innovations to
retain market share while tapping into new customer
segments (Najaf et al.,, 2021). Meanwhile, Rwanda'’s
commercial banks, though still at a relatively early
stage of digital transformation, have begun adopting
digital tools to enhance service delivery and reach
unbanked populations (Billas, 2017).

The efficiency gains resulting from fintech
innovations are profound, reducing operational
costs, accelerating loan processing, and enhancing
regulatory oversight through technologies like
RegTech and SupTech. For instance, Rwanda’s BNR

employs automated supervision to monitor financial
institutions in near-real time, improving compliance
and risk management (National Bank of Rwanda &
Access to Finance Rwanda, 2018).

More generally, mobile money services, online
lending platforms, and alternative credit scoring
mechanisms have become critical cogs in addressing
financial exclusion, particularly among unbanked
and underserved populations (Beck et al., 2016).
For Kenya, for instance, the adoption of mobile
money services surged in the last three years,
from 23.6 percent in 2021 to 52.6 percent in 2024
(KNBS, 2024), reflecting its growing acceptance
and use out of its convenience and accessibility.
The increasing adoption of mobile money services
enables households to manage income-consumption
volatility (FSD Kenya, 2014). Moreover, this uptake
has stretched into the intermediation space where
technology is serving as a platform for savings
mobilization and credit extension (FSD Kenya 2016),
with the more recent development being the Kenyan
government-backed financial inclusion facility/
initiative, that is, the Hustler Fund, which has gained
significant traction, with 28 percent of the population
utilizing it, particularly in urban areas where higher-
income individuals, both formally and informally
employed, are more likely to borrow. Kenya has
also witnessed a sharp rise in daily financial service
usage, largely driven by mobile money. Daily mobile
banking usage increased to 8.4 percent, while daily
bank transactions rose to 4.8 percent. On a monthly
scale, bank transactions grew from 46.9 percent
to 58.7 percent, while SACCOs maintained strong
engagement at 74.9 percent (Figure 1).
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Figure 1: Frequency of mobile money usage, Kenya
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Similarly, as depicted in Figure 2, mobile money ownership in Rwanda has grown significantly. The uptake of
transactional accounts; including both bank and mobile wallet accounts; rose from 66 percent (4.7 million) in
2020 to 77 percent (6.2 million) in 2024. This growth is largely driven by the increased adoption of mobile wallets,
which expanded from 60 percent (4.2 million) in 2020 to 77 percent (6.3 million) in 2024. The use of mobile
money for financial transactions has also surged. Approximately 86 percent (6.9 million) of the population in
Rwanda now own or have used mobile money, while the proportion of adults with registered mobile wallets
in their names increased from 60 percent (4.3 million) in 2020 to 77 percent (5.8 million) in 2024. Since 2020,
there has been a notable rise in mobile money usage on a daily and weekly basis. In 2024, daily usage reached
19 percent, up from 4 percent in 2020, while weekly usage grew to 21 percent from 13 percent over the same
period. However, monthly usage has declined.

Figure 2: Mobile usage in Rwanda
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Despite these advancements, the available data
shows that credit access in both Kenya and Rwanda
remains a significant challenge. In Rwanda, while
informal financial mechanisms continue to serve as
important alternatives for many adults, their usage
has declined from 78 percent (5.6 million) in 2020 to
72 percent (5.9 million) in 2024. In Kenya, reliance on
informal-only financial services has increased, with
access rising from 4.7 percent in 2021 to 5.2 percent
in 2024. These trends highlight persistent gaps in
the effectiveness of formal credit provision, leaving
many individuals and small businesses dependent
on informal lending sources, which are often costly.
Given these challenges, the question, does fintech
carry the silver lining to provide an anchor for long

term sustainable growth in access and usage of
formal financial credit. This study seeks to assess
the extent to which usage of FinTech innovations
influence credit access in Kenya and Rwanda. The
cross-country study helps identify, if any, potential
heterogeneity across countries; whether fintech
impact is country-specific or carry’s uniform effects
in revolutionizing credit markets.

The remainder of the paper is structured as follows.
Section 2 reviews existing literature, while section 3
presents the data, variables and methodology issues.
Section 4 presents the results and discussions.
Finally, section 5 concludes and highlights policy
recommendations.

2.0 Review of Literature

Three financial theories directly underpin the role of
Fintech in accelerating access to credit. The financial
intermediation theory that advances the notion
that financial institutions act as intermediaries, can
reduce transaction costs and improve efficiency in
financial markets (Diamond, 1984). FinTech enhances
this process by leveraging digital platformsto connect
borrowers and lenders more efficiently, thereby
increasing credit accessibility and affordability
(Philippon, 2016).

Alternatively, Stiglitz and Weiss (1981) argue that
information asymmetry creates barriers to credit
access, as traditional lenders may lack sufficient data
to assess borrower risk. Here, fintech can address this
challenge through big data analytics and alternative
credit scoring models, which utilize transaction
histories, mobile phone usage, and social media
activity to assess creditworthiness (Bazarbash, 2019).

The Technology Adoption Model (TAM) explains
how digital financial services are adopted based on
perceived ease of use and usefulness (Davis, 1989).
FinTech applications, such as mobile lending and
digital wallets, provide user-friendly solutions that
encourage financial inclusion and promote credit
uptake (Venkatesh et al., 2003).

From an empirical standpoint, recent studies
have demonstrated that FinTech has a profound

contribution on increasing financial inclusion.
Through mobile phones, users in remote or
underserved regions can conduct financial

transactions without visiting a bank. Services like
M-Pesa in Kenya and Momo in Rwanda have become
notable gateways to savings, loans, and insurance
products. For example, Jack and Suri (2016) found

that the adoption of M-Pesa in Kenya significantly
improved access to financial services, particularly
among low-income households, enhancing their
ability to access credit and manage financial risks.

Koomson et al. (2021) examined FinTech adoption in
sub-Saharan Africa and found a positive correlation
between mobile money usage and formal credit
uptake, particularly for women and rural populations.
Fintech has also revolutionized credit scoring
through the use of alternative data. Chen and Faz
(2015) highlighted that the use of alternative data
in credit scoring significantly reduced loan default
rates and expanded credit access among first-time
borrowers. Studies, such as the World Bank (2021),
similarly emphasize the potential of alternative
data sources in addressing inf ormation asymmetry
between borrowers and lenders.

However, Fintech's transformative impact is not
uniform across Africa. Gwer et al. (2023) in their
analyses of the impact of digital lending platforms
in East Africa found that while mobile-based credit
solutions increased financial inclusion, it also
triggered over-indebtedness of borrowers due to the
embedded relatively high-interest rates.

A majority of studies while assessing the role of
fintech have focused on access to financial services
with limited views on role of usage. While both Kenya
and Rwanda have taken strides in integrating Fintech
into credit systems, there is still significant gaps and
lack of evidence to demonstrate the specific role of
fintech usage in access to financial services rather
than just access via digital payments. This study
attempts to fill this gap in literature.
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2.1 Study Objectives

This study seeks to examine the specific effect of fintech usage in access to financial services in Rwanda and
Kenya, drawing from the countries’ significant strides in integrating fintech in their financial systems, as case
studies for other frontier economies.

3.0 DATA, VARIABLES AND METHODOLOGY

3.1 Data

The paper utilizes data drawn from Rwanda’s Finscope 2020 and Kenya’'s Finaccess 2024 surveys conducted
in 2020 and 2024 respectively, by each country. In the 2020 Finscope survey, a total of 12,480 interviews were
conducted. In comparison, 20,871 households were successfully surveyed in the 2024 Finaccess survey. Both
surveys benefited from sampling frames aligned to global best practices since they were designed and mapped
by the respective countries’ official statistical authorities.

3.2 Econometric Model and Variable Description
The empirical equation estimated from the data is presented in Equation 1.

1

P(Credit access;) = ceernreenal(l)

where (Credit access;) is the probability of a customer being able to access credit.
Yiz = Bo + BiFintech Usage; , + B;Income level; , + Bz Education;, + ByRegion;, + BsAge group;, + e;.....(2)

B1,B2, ... Bs  are the coefficients corresponding to the independent and control variables. Bo is the constant
and €; a disturbance term. The dependent variable, that is, access to credit ( ¥; ), takes three possible
outcomes, namely: The customer applies for credit and gets approved, applying for credit and being denied, or
the customer fails to apply at all. For this study, we focus on customers that apply for credit.

The independent variables were grouped into several thematic categories, each generating multiple dummy
variables for analysis. For FinTech usage, three types of transactions were considered with a view of capturing
the extent to which individuals interact with digital financial services. These transactions were insurance-
related transactions, utility payments, and business and financial transactions.

Regarding income-generating activities, five categories were created based on the respondent’s primary source
of income: formal sector employment, self-employment, financial support from other individuals, participation
in the informal sector, and farming activities.

The education level of respondents was grouped into four categories: no formal education, primary education,
secondary education, and post-secondary education. The region of residence was captured using two categories:
urban and rural, reflecting the geographical disparities in access to financial services.
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In terms of age group, respondents were classified into seven cohorts: 16-19, 20-24, 25-29, 30-38, 39-44, 45-49,
and over 50 years and z reflect the individual country considered in the analysis and it is defined as:

1 = Kenya

2 = Rwanda

3.3 Estimation Strategy

The study adopted multinomial logit model to
examine the role of fintech usage on credit access.
This modelling approach was considered on account
of two reasons. First, a customer faces three
possible credit access outcomes: applying and being
approved, applying and being denied, or not applying
at all. These outcomes reflect both the customer's
decision-making and the strategic response of the
digital credit provider.

Such behaviour is appropriately modelled using
probabilistic discrete choice frameworks, particularly

the multinomial logit model, which estimates the
likelihood of selecting among multiple, mutually
exclusive outcomes. Second, as a non-linear
framework, the multinomial logit model is well-
suited to isolate the effects of explanatory variables
on categorical outcomes, even when the predictors
are skewed or non-normally distributed. Moreover,
Logistic regression is suitable for this situation in
which the dependent variable is categorized (Hosmer
et al,, 2013).

4.0 RESULTS AND DISCUSSIONS

4.1 Descriptive Analysis

Descriptive statistics were conducted to provide
to characterize survey data respondents’ key
demographic and socio-economic differences
that help contextualize access to credit and digital
financial service uptake. Kenya and Rwanda post
some similarities in demographic distributions
in terms of age with a substantial segment (26.16
percent) in Kenya aged over 50, while Rwanda has
28.89 percent in this age bracket. The bulk of both
countries’ populations falls within the 25 to 38 age

range, typically associated with the prime working
years (Figure 3).

However, there are few notable differences in terms
of level of education (Figure 4), with nearly half of
the Kenyan population (46.86 %) possessing at least
secondary (intermediate level) education, compared
to 27.66 percent in Rwanda. Notably, 2014 percent
of Rwandan respondents reported having no formal
education, a figure significantly higher than Kenya's
14.47 percent.

Figure 3: Distribution of respondents age, Kenya and Rwanda
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Figure 4: Distribution of respondents’ education level, Kenya and Rwanda
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There is evident country heterogeneity in households’ engagements in income-generating activity. For Kenya,
there is evident relatively more reliance on formal sector employment, individuals receiving support from
others, and self-employment. For Rwanda, households rely more (than Kenyan households) on informal
sector employment and farming activities (Figure 5). This, particularly variations in reliance on the informal
employment) reveals evident differences in structural characteristics of the two economies’ labor market
dynamics. Variations in income sources and nature impact risk profiles of households with direct implications
on their financial inclusion prospects (Honohan et al., 2009).

Figure 5: Distribution of respondents’ income generating activities, Kenya and Rwanda
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The use of Fintech to accomplish financial transactions remains limited in both countries. In particular, 93.1
percentand 711 percent of respondents in Kenya and Rwanda reported that they do not use FinTech to complete
financial transactions (Figure 6a). It is no surprise, as fintech solutions, despite their convenience, are often
associated with higher transaction costs. Among those who use digital financial services, utility payments
were the most frequently cited reason for use, indicating a narrow and primarily bill-focused engagement with
digital platforms (Figure 6b). The low adoption of diverse FinTech services underscores the untapped potential
of digital finance in both countries, and justify the need to explore its role in financial access.
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Figure 6a: Distribution of respondents’ use of Fintech on Financial transactions
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Figure 6b: Disaggregation of respondents’ preferred transactions when using F
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In terms of credit access patterns, there is a significant divergence between Kenya and Rwanda. In Kenya, 7.4
percent of respondents had credit approved while 12.6 percent had their applications rejected. Urban dwellers
in Kenya were more likely to be approved (12.65 percent) compared to rural residents (5.42 percent), and credit
approval -though at a low level - peaked among individuals aged 25 to 38 years. Formal sector employees had
the highest approval rates at 37.86 percent (See Table 1and Table 2).

Table 1: Credit access pattern by Use of fintech and income generating activities

in Percentage, Kenya

Use of Fintech on Financial Transaction Income generating activity

Applied 7.42 14.42 19.05 31.71 7.95 37.86 0.00 0.00 13.07 0.00
and

approved
Applied 12.55 |[14.42 12.38 14.63 10.87 14.86 16.91 8.35 15.21 7.05
and

rejected
No credit|80.02 | 7117 68.57 53.65 81.19 47.28 83.09 91.65 71.72 92.95
applied
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Table 2: Credit access pattern by age group and region in Percentage, Kenya

Age group Region

Applied 0.45 513 1310 12.72 8.77 8.81 4.89 5.42 12.65
and

approved

Applied 3.72 17.93 19.76 15.76 14.41 12.93 6.69 11.04 15.69
and

rejected

No credit | 95.84 76.94 6714 71.52 76.81 78.27 88.43 83.53 71.66
applied

Rwanda, by contrast, exhibits low credit approvals (1.78% of respondents) as many of the loan applications were rejected
(79.04%) particularly across income types, age groups and education levels (See Table 3 and Table 4). Additionally,
informal workers notably receive minimal credit, potentially as lenders shy away from lending to individuals with
irregular income flows.

Table 3: Credit access pattern by Use of fintech and income generating activities in
Percentage, Rwanda

Use of Fintech on Financial Transaction Income generating activity

Applied 1.78 11.63 8.66 4,83 2.61 7.62 2.89 1.77 4.45 8.33
and

approved

Applied 79.04 | 76.74 86.48 92.55 83.57 8713 78.83 7814 89.29 58.33
and

rejected

No credit|1918 |11.63 4.86 2.62 13.82 5.25 18.28 20.10 6.26 33.33
applied
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Table 4: Credit access pattern by age group and region in Percentage, Rwanda

Age group Region

Applied [2.98 5.04 4.91

and
approved

3.94 410 215 1.86 2.21 4.55

Applied [ 74.43 8117 82.76

and
rejected

8313 82.91 83.66 81.06 |79.25 84.78

No credit|22.59 13.79 12.32

applied

12.92 12.99 148 17.08 18.55 10.67

4.2 Multinomial Logit Model

Table 5 presents the multinomial logistic regression
estimated, giving a deeper insight into the factors
influencing digital credit access in Kenya and Rwanda.
In Kenya, Fintech usage is positively associated
with credit approval as a measure of access. More
importantly, respondents engaging in business and
financial transactions via digital platforms exhibit a
significantly higher probability of obtaining a credit
approval relative to those using it for insurance
related transactions.

Rwanda, however, presents a contrasting scenario.
FinTech usage does not significantly improve credit
access for those using it for utility payments and
business and financial transactions compared to
those using it for insurance related transactions. In
fact, when credit access denial is assessed, fintech
usage increases the probability of a rejection of
a loan application. The question is, does fintech
usage in Rwanda create a burden for borrowers to
demonstrate their credit worthiness for conventional
loans? The discrepancy between the two countries
could be considered as a pointer to the different
use cases for digital financial services and other
idiosyncrasies in the potential of usage of digital
financial services influencing approvals for loans.
Moreover, it is also important to acknowledge

differences in the loan approval criteria applied in
the two countries and time-inconsistency in the data
(four-year gap in datasets) which may partly account
for the observed differences.

Income source emerges as a strong predictor of
credit approvals in Rwanda. Individuals drawing
incomes from formal sector employment are more
likely to obtain of their credit application than those
from farming activities. However, those that depend
on support from others are significantly less likely to
obtain approval of their loans than those depending
on framing activities; indicating over-reliance by
lending institutions on formal income and own-
generated income as a key determinant of loan
access.

Additional dynamics are also observed in the
role of income source on the probability of a loan
application being rejected. Relative to income
from farming activities, income from formal and
selfemployment enhances an individual's chances
that their loan application would not be rejected.
However, individuals whose incomes come from
others and informal sector face a higher probability
of their loan being rejected. These dynamics are not
significant in Kenya.
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While education level, particularly secondary

education, is important in significantly and positively
influencing credit approval in Rwanda (but not in
Kenya), households in urban areas in Kenya enjoy
better loan approvals than their counterparts in
rural areas; perhaps confirming the hypothesis that
urban dwelling predisposes individuals to better
connectivity and other supportive infrastructure that
increases one’s propensity to make more formidable
applications for loans. In contrast, there is no
significant difference in region in the access to credit
from an approval standpoint in Rwanda. However,
urban dwellers in Rwanda enjoy less probabilities
of a loan application being rejected than their
counterparts in rural areas. This is, also the case in
Kenya.

Another differentiating factor is the role of age of
household head in influencing access to finance
across the two countries. Notably, being aged
between 30 and 44 years old in Kenya (prime working
age with high productivity and investment acumen),
increase one’s probability of obtaining approval on
a loan application. This is, however, not the case in
Rwanda as there is no significant difference across
age in access to finance. However, age plays a critical
role in influencing loan rejection probabilities. The
probability of loan rejection seems to decline with
age beyond 20 years but thereafter diminish at over
50 years for Kenya (and not for Rwanda).
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Table 4: Credit access pattern by age group and region in Percentage, Rwanda

Y=1 (Applied for credit and got Approved) Y=2 ((1), Applied for credit and got rejected)

Kenya Rwanda Kenya Rwanda

Usage of Fintech (reference category are insurance related transactions)

None 1.429 0.044 -0.510* -0125 0.658 -0.030 1790+ | 0142
(0.899) (0152) (0.892) (0169)

Utility payments 0.630 0.045 1.219%* -0160 0337 -0.0M 1.486** | 0.093
(0.915) (0.504) (0.901) (0.513)

Business and financial transactions 2.634* 0.054 0781 | -0.058 0520 -0.022 0499 | 0.019
(1.437) (0147) (1.048) (0195)

Income generating activity(reference category are farming activities)

Self employed -0.667 0.028 -0115 0.025 -0.343 0.416 -0.240* -0.023
(2706.96) (01878) (2706.96) (0134)
Money from other people -45.581 -0.005 -0.680** | -0.053 -24.063 0.891 0.544%** | 0,069
(2621.69) (0.333) (1742.05) (0118)
Informal sector -45.537 0.037 0.058 -0.039 -23.662 0.849 0.330*** | 0.038
(2640.98) (0138) (1742.05) (0.062)
Formal sector 21159 0.012 0427+ 0.018 21.04 0.080 -0.367%* | -0.035
(1742.06) (0173) (1742.05) (0149)
Education (reference category is no education)
primary -0.166 0.067 0.160 0.044 0.906*** -0.031 -0.364*** -0.048
320119) (0.205) (0133) (0.066)
Secondary 0.251 0.099 0.680** 0.079 1198)*** | -0.048 -0.904%** | -0104
(317021) (0.214) (0135) (0.097)
Post secondary 23178 0120 1.877 -0.256 1.538%+ | -0.072 1152* 0146
(276816) (1.090) (0143) (0.636)
Region (reference category is rural area)
Urban 0185** 0.008 0.313 0.0256 0127*** -0.007 -0.307*** -0.036
(0134) (0118) (0.060) (0.058)

Age group (reference category is below 20)

20.24 0.909 0100 0.277 0.059 1.629%** -0.068 -0.474*% -0.070
(0.812) (0.276) (0143) (0140)
25-29 1317 0120 0.280 0.082 1.789%+* -0.080 -0.670%** | -0.094
(0.803) (0.265) (0147) (0132)
30-38 1771%* 0100 0147 0.095 1.783%** -0.080 -0.746%** | -0102
(0.801) (0.249) (0144) (0.114)
39-44 (2.261%** 0.093 0142 0.091 1.794%+* -0.082 -0.705*** | -0.098
(0.829) (0.265) (0.160) (0127)
45-49 1.604 0.077 -0.436 0100 1.560%** -0.065 -0.658*** | -0.091
(0.833) (0.310) (0178) (0134)
Over 50 years -0.096 0.018 -0.296 0108 0.046 0.002 -0.757%** | -0103
(0.808) (0.266) (0168) (0114)
Constant -1.598 3.775%* 18.839 2,247
(3270.64) (0.344) (1742.055) (0.211)
Observations 20,871 12,066
LR chi2 (52) 33863.63 1183,25
Prob >chi2 0.0000 0.0000
Pseudo R2 0.6839 0.0877

Note: The standard errors are in parentheses, ***Significance level at 1%, **Significance level at 5%, *Significance level at 10%



CONCLUSION AND POLICY RECOMMENDATION

The study aimed at ascertaining the effect of fintech
usage on access to financial services as measured
by loan approval and /or rejections in a comparative
study of Kenya and Rwanda, drawing from the
countries’ significant strides in integrating fintech
in their financial systems, as case studies for other
frontier economies.

Utilizing data from Rwanda’s Finscope 2020 and
Kenya's Finaccess 2024 surveys conducted in 2020 and
2024 respectively, the results reveal key similarities
and differences in the dynamics of digital credit
access and Fintech usage in Kenya and Rwanda.

For Kenya, loan access is dependent significantly on
fintech usage (by type), source of income, education
status, urban being the region of residence and
age of household head. However, loan rejection
probabilities decline with an increase in education
level, residence in urban areas and advancement
in age of household head beyond 20 years. In this
regard, policymakers could consider measures to
enhance usage of fintech, support financially literacy
programmes through the education system, to
support a strong access to credit.

For Rwanda, loan access probabilities appear to
decline with fintech usage (at various degrees based
on use cases), but increase with reliance on formal
employment and individuals attaining secondary
level of education. Loan rejection incidences seem to
decline with reliance on self and formal employment
(but increase with reliance on informal employment
and support from others) as a source of income,
attaining post-secondary education , urban dwelling

and with age. In this regard, it is essential to catalyse
digital credit access. First, Rwanda should expand
and integrate its credit information infrastructure.
The observed link between FinTech usage and lower
credit access points to limited lender confidence,
likely stemming from inadequate borrower data
and/ or issues with the credit bureaus coring models.
Strengthening credit reference bureaus (CRBs) to
have more robust models and incorporate non-
traditional data, such as utility payments and mobile
money transactions, can help build more accurate
borrower profiles.

Second, aligning consumer protection policies with
digital credit realities is crucial. High rejection rates
often stem from opaque eligibility criteria and
poorly designed products. Introducing mandatory
feedback on loan denials can help users understand
and improve their credit standing. Enforcing strong
disclosure standards and grievance mechanisms will
also build trust. Additionally, establishing a publicly
accessible “Total Cost of Credit” website, modelled
on those in Kenya and South Africa, will enhance
transparency and comparability across lenders.

Finally, Rwanda needs to promote differentiated
FinTech products tailored to underserved groups.
Since access improves with formal employment
and education, yet most Rwandans rely on informal
incomes, lenders should develop tiered or group-
based loan offerings suited to informal workers.
Expandin access to youth-oriented and micro-loans
will also help reduce exclusion for demographics
currently facing high rejection rates.
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The effect of competition between
banks and fintechs on profitability in
Rwanda’s Banking Sector

Ronald Ochen, Faith Atiti and Linda Josephine

Abstract

Inthis paper, we analyse the impact of fintech on the performance of the banking
sectorin Rwanda using annual panel data from 2018 to 2023, which includes eight
commercial banks and two microfinance banks. Employing a Two-Way Fixed-
Effects linear regression model, our findings from the balanced panel analysis
indicate that fintech has a positive and statistically significant relationship
with the return on assets of banks. This suggests that the integration of fintech
solutions—such as mobile banking, electronic banking, mobile money, and
point-of-sale systems—into bank operationssignificantlyenhancestheir revenue
generating capabilities, ultimately improving their financial performance. This
relationship emphasises the potential impact of fintech on traditional financial
performance metrics and highlights the importance of embracing technological
advancements in the financial sector. Moreover, results from the case study
approach reveal persistent gaps in Rwanda'’s regulatory framework that hinder
comprehensive bank-fintech integration and collaboration. These include the
lack of dedicated digital credit regulation, open banking still in the draft stage,
sluggishness of innovation rollout from the sandbox, fragmented data-sharing
standards, missing consumer protection specifics for partnerships, absence of
tiered capital requirements to support start-ups, and limited clarity on cloud
outsourcing and cross-border data. Based on these results, we recommend that
commercial banks and microfinance institutions enhance their use of online
platforms and cutting-edge financial technology that integrates mobile money,
e-wallets, and e-commerce payments. We also suggest that the National Bank
of Rwanda expedite the closure of the gaps in the regulatory frameworks and
strengthen interregulator collaboration to foster development in the financial
sector. The findings of this study contribute significantly to the ongoing global
discourse on the disruptive effects of fintech in the traditional banking sector.

Keywords: Fintechs, Banks, Profitability, Two-way Fixed Effects Model, Rwanda



THE EFFECT OF COMPETITION BETWEEN BANKS AND FINTECHS

! ON PROFITABILITY IN RWANDA'S BANKING SECTOR

1. Introduction

The rapid rise of financial technology (fintech)
has revolutionised the global financial services
landscape, changing the competitive interplay
between conventional banks and fintech companies
and will continue to reshape the future of the
financial services industry. Traditionally viewed as
the cornerstone of financial services, banks now face
competition from fintech companies that provide
efficient, cost-effective, and tailored solutions,
including peerto-peer lending and mobile payments,
among others. In response, banks are reassessing
their strategies, investing in digital upgrades
and exploring partnerships that enhance their
technological capabilities. Deloitte (2018) argued
that fintech has transformative potential for banks
and can foster a symbiotic relationship, balancing
each other's weaknesses.

Studies indicate that fintechs can positively and
negatively impact commercial banks' performance,
depending on competition and banking innovations.
This rivalry has led to major market shifts affecting
efficiency, customer choice, innovation, and earnings.
Degryse etal.(2020)foundthatinSingapore,increased
fintech competition led to better asset utilisation
and profitability as banks adapted their models.
Conversely, Sami et al. (2023) noted a negative effect
on profitability due to decreased interest income
and rising operational costs. In China, Zhao et al.
(2022) reported that fintech development harmed
bank profitability and asset quality but improved
management efficiency. In the UK, Apostolos & Goran
(2023) observed that fintech proliferation positively
influenced profitability by boosting net interest
margin and yields on assets. In Kenya, Ntwiga (2020)
found that fintech collaborating banks had superior
management performance and higher efficiency and
that fintech collaborations had significantly reduced
intermediation costs and decreased the returns
to scale, although findings were not statistically
significant.

In Rwanda, the financial sector has experienced
significant advancements due to government support
and private-sector innovation. The government
has fostered a well-regulated market, stimulating

competition between fintechs and traditional banks.
While traditional banks still dominate the credit
market, nearly 100 fintech companies are emerging,
offering innovative and accessible credit options.
Moreover, since the COVID-19 pandemic, the number
of financially included adults has risen to 96% of
the adult population, up from 72% in 2016. Digital
financial inclusion has also surged from 30% in 2016
to 73% in 2024 (Finscope Survey, 2024). This serves
as an impetus to investigate the effects of financial
technology on the performance of banks and to
examine the role of the regulatory environment in
bolstering the adoption and integration of financial
technology.

This paper makes three important contributions to
the existing literature. First, by using data from both
commercial banks and microfinance institutions, it
captures the effects of fintechs on the profitability
of the entire banking sector. Second, it explores
both the internal impact of banks adopting financial
technology and its subsequent effects on bank
profitability. This adds to the ongoing discussions
about how financial technologies are transforming
the banking industry. Third, this study sheds light
on an under-researched topic within the context of
a developing country like Rwanda, where fintech is
rapidly emerging.

The main objective of this study is to investigate the
influence of fintech on the performance of Rwanda's
banking sector. Specifically, we examine the adoption
and integration of financial technologies like Mobile
Money, Mobile Banking, Point of Sale and Internet
Banking on the profitability of commercial and
microfinance banks in Rwanda. The central question
of the study focuses on how competition acts as a
mediating factor between banks and fintechs, driving
fintech adoption and reshaping market dynamics in
Rwanda. In other words, we aim to determine whether
the uptake of fintechs has increased or decreased
banks' profits.



RONALD OCHEN, FAITH ATITI, LINDA JOSEPHINE

Additionally, we examine how the regulatory
environment has fostered collaboration between
fintechs and banks. To investigate this relationship,
we utilize a case study approach, drawing insights
from other sub-Saharan African countries and in the
East African region to identify lessons that Rwanda
could learn from their experiences.

To address this central question, we employ a Two-Way

sourced from the National Bank of Rwanda and the
audited financial statements of the banks. It allows us
to empirically test the relationships between fintechs
and the profitability of banks. The rest of the paper is
structured as follows: Section 3 provides the literature
review, both theoretical and empirical. Section 4
presents the methodology, including the empirical
model and strategy and data sources. Section 5

presents the empirical results and analysis. Section 6

Fixed Effects (FE) model, utilising a strongly balanced concludes the paper.

panel of annual data from 2018 to 2023. This data is

3. Literature Review

31. Theoretical Literature

Competition and Innovation

The theory was proposed by Christensen (1997) and explains that new small entrants into an industry can
easily challenge established players if they join with unique resources that can shake the market. The theory
points out that small organisations with disruptive innovations, especially those targeting underserved market
segments, can create stable solutions and, over time, displace the existing service providers, transforming
market structures and competitive dynamics.

Disruptive Innovation Theory

This theory illustrates how simpler and newer technologies or business models can challenge established
sectors by providing more accessible and affordable options. Fintech, an emerging field that utilises technology
for innovative financial solutions, is closely aligned with this concept. Fintech firms focus on underserved
markets, offering user-friendly, cost-effective services that confront traditional financial institutions (Solanki
and Sujee, 2022). By tackling problems such as high fees and outdated technology, they attract a wider range of
customers, especially those overlooked by conventional banks. The connection between Fintech and Disruptive
Innovation Theory becomes apparent through its representation of disruptive models. Startups pinpoint and
cater to previously neglected or underserved segments with customised, technology-driven solutions that
are more affordable and accessible. Gradually, these innovations present a significant competitive threat
to established financial entities. Fintech's implementation of technology to develop new financial products
disrupts the traditional financial environment, forcing incumbents to adapt or risk losing their market
presence. The relationship between Fintech and Disruptive Innovation Theory highlights how innovation meets
unfulfilled customer needs, gradually displacing established players. As Fintech continues to develop, its
influence on the financial sector intensifies, emphasising the ongoing significance of Disruptive Innovation
Theory in contemporary business scenarios (Ibidunni et al., 2022).

Porter's Theory of Competitive Advantage

According to Nayak et al. (2023), Companies in the financial technology (Fintech) sector align their strategies
with Porter's theory by focusing on differentiation through innovative, customer-focused financial products and
seeking cost leadership through efficient operations. They hone in on niche markets, developing new customer
segments while providing competitive pricing and challenging traditional financial institutions hampered by
outdated systems. By implementing strategies that align with Porter's concepts, fintech companies disrupt
the financial industry, effectively competing and carving out a distinctive advantage. This strategic alignment
reflects Porter's lasting impact, influencing competition andtransforming the financial sector within the ever-
evolving landscape of Fintech.
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Dynamic Capability Theory

Introduced by Shuen etal.(1997), the theory emphasises a firm’s ability to adapt, integrate and reconfigure internal
and external resources and capabilities in a rapidly changing environment. The theory suggests that banks can
indeed maintain a competitive edge by adapting their models, integrating, building and reconfiguring internal
resources to include Fintech innovations. For banks, the theory emphasises the importance of adaptability in a
dynamic environment by leveraging Fintech advancements for innovation and efficiency.

3.2. Empirical Literature

Reviewed empirical studies elicit mixed conclusions
on the impact of Fintechs on banking performance.
Many studies have been conducted on the impact of
Fintech on the performance of Chinese commercial
banks. For instance, Tong and Wang (2024) and
Shu and Hong (2023) present significant findings
regarding the impact of financial technology (Fintech)
on the performance of traditional banks. Both
studies concluded that integrating Fintech solutions
greatly enhances operational efficiency, customer
engagement, and profitability for banks. The research
highlights those innovations, such as digital payment
systems, online lending platforms, and advanced data
analytics, that create a more streamlined banking
experience, ultimately benefiting both banks and their
customers.

Liu and Kwan (2021) also present evidence that
increased fintech investment is positively associated
with bank profitability, as measured by ROA and ROE,
as well as operational efficiency, in Asia. Similarly,
Khalaf et al. (2023) found that adoption of financial
solutions improved efficiency and productivity and
reduced operational costs for banks in the Middle East
and North Africa (MENA) region, although the degree
of significance varied depending on size, mobile and
internet banking usage. Vlora and Blake (2024) showed
that fintech adoption impacts profitability based on
focus, where investments in operational efficiency
negatively affect ROA, while fintech adoption targeting
business opportunities, credit cost reduction and
customer understanding improves ROA and NIM.
Riama and Chanda (2020) in their comparative analysis
of banks using fintech solutions and those that do
not, concluded that banks using fintech solutions had
better customer satisfaction rates, lower operational
costs and higher profitability.

Thuong et al. (2024) show that the diversity of bank-
fintech cooperation tended to enhance banks’ risk-
adjusted returns of Vietnamese banks. In Nigeria,
Renu et al. (2021) also found a significant and positive
impact of Fintech adoption on bank ROA and ROE.
Across the findings, authors reiterate the need for
continuous and strategic adjustments and adaptability
of the business models of banks to the evolving digital
financial technology. Hussain et al. (2023) revealed a
positive and significant relationship between fintech
adoption and the financial performance of banks.
Kharrat et al. (2023) provides micro-level evidence on
how fintech innovations can enhance performance,
profitability, stability, and efficiency in both Islamic
and conventional banking sectors in the Middle East
and North Africa (MENA).

While the majority of studies indicate positive
impacts of fintech on banking performance, some
have been inconclusive or produced mixed findings,
highlighting some complexities between fintech
and the conventional banks’ relationship. This may
be a result of different nuances, including varying
contexts, regulatory landscape or methodologies
deployed. Omarini (2021) showed that the impact of
fintech on banks in Europe was not uniform; Some
bank performance improved due to partnerships and
innovations while others encountered profit erosion.
Similarly, Vagara (2017) noted that some banks
experienced pressure on net interest margins due
to fintech competition while others enhanced their
performance through digital collaboration. Harmadi
et al. (2022) concluded that fintech adoption did not
affect the performance and risk of conventional banks
in Indonesia.

0zil (2017) in his review of several banks in Africa found
effects of fintech on banks to be ambiguous,
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onone hand enhancing profitabilityand inclusionand
on the other, eroding bank’s traditional fee income
and demand for credit. Meanwhile, controlling for
bank size, capitalisation, ownership and financial
sector developments Khan et al. (2024) found a
nonlinear relationship between fintech and bank
efficiency. Initially fintech hamper bank efficiency but
continued adoption beyond a certain point enhances
it, exhibiting a U-Shaped relationship, with a slower
initial decline and a quicker transition to the better
efficiency phase. Similarly, Song et al. (2023) revealed
a dual effect of fintech on bank profitability; they
found thatinthe early stages of Fintech development,
there was a negative correlation with commercial
banks’ profitability. But as Fintech continues to
evolve, technology spillover contributes to improved
profitability for commercial banks. Shuli et al. (2022)
concluded that fintech has a U-shaped impact on
banks' profitability, reducing the profitability of
banks in the short term but gradually improving
in the middle and later stages. Onchenge (2023)
concluded that large banks were more sensitive to
changes in fintech development compared to small
and medium-sized banks.

Afew findings have however diverged from the mostly
positive and sometimes non-linear nexus between
fintech and banks. Mansour (2024) found that Fintech
development is significantly and negatively related
to bank performance, i.e., Fintech development
significantly weakens bank performance. Berisha and
Rayfield (2025) concluded that the overall adoption
of fintech negatively impacted returns on assets in
Kosovo; specific areas such as mobile banking and
digital lending demonstrate positive effects. Hussein
(2023) found that cyber and operational risks for
adopting fintech have a negative impact on bank
performance, although some of the risks could be
mitigated by outsourcing. All said, we believe the
fintech impact may vary across business segments.
Therefore, an approach to the analysis that looks
at the segments or areas of focus, including retail,
corporate, MSMEs and investment, may have
more nuanced findings, and therefore, an area we
recommend for further analyses.

4. Methodology

4.1. Conceptual framework

The framework co-opted in Figure 1 demonstrates
the direct effect of adopting and integrating
financial technologies on bank performance, as
well as its indirect influence through heightened
competitiveness, which serves as a mediating factor.

The incorporation of financial technologies allows
banks to optimise their processes, improve service
delivery, and access previously underserved markets,
ultimately leading to enhancedfinancial results. For
example, studies by Omarini (2017) discovered that
the digital transformation in banking, propelled
by fintech solutions, results in greater operational
efficiency and increased customer satisfaction, both
of which are vital performance indicators. Gomber et
al. (2017) state that fintech innovations enable banks
to distinguish their services and react more quickly
to market fluctuations, thereby bolstering their
competitive stance. Likewise, Vives (2019) asserts that
banks utilising fintech benefit from reduced costs
and improved responsiveness to customer wants.

Relatedly, competition mediates the relationship
between fintech adoption and bank performance.
For example, Allen and Santomero (2001) pointed
out that banks functioning in competitive settings or
with a significant level of internal competition exhibit
better risk management, innovation, and customer
retention, all contributing to improved financial
results. Riaz et al. (2023) assert that the relationship
between fintech adoption and bank performance
is significantly influenced by competitiveness.
Hussain et al. (2023) found that competitiveness had
a significant mediation impact on the increase in
fintech adoption and, consequently, on the financial
performance of banks.

These findings support the theoretical framework in
which fintech adoption influences bank performance
in both direct and indirect ways by enhancing
competitiveness. This dual pathway emphasises the
necessity of not only investing in fintech solutions
but also integrating themwith broader competitive
strategies to fully capitalise on their advantages.
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Figure 1: Conceptual framework of the study

Fintech

Adoption

Source: Riaz et al. 2023

4.2, Empirical Model and Strategy

To investigate the influence that internal adoption of financial technologies by banks have on the performance
of their performance. To do this, we employ a Two-Way FE model as deployed by scholars (Song, 2023; Shu
and Hong, 2023; Mansour, 2024; Tong and Yang, 2025) in similar studies. The panel linear regression model is
illustrated as follows:

ROA“ = ,80 + ﬁlFIEE + ﬁzC‘IRiz + ﬁSLARI'E + ﬁ4GDP££ + a; + Yit + Ejpevavaseninnanaians (1)

As shown in equation 1above, f3, is the intercept of the model, f1 1is the coefficient of the core explanatory
variable, f,......8s are coefficients of both the bank-specific and macro control variables, @ represents the
fixed effects for the units, in this case, the banks, Yit denotes the fixed effects for the period for time tand € is
the disturbance term of the model.

We choose to utilize a Two-Way Fixed Effects model instead of a random effects model due to the significant
advantages that align with the specific nuances of our study. Firstly, it integrates both temporal and unit-
specific components, addressing unobserved heterogeneity that is unique to each unit and period. Additionally,
it accounts for latent confounding factors and facilitates the estimation of treatment effects even in the
presence of time-invariant and unit-invariant variables (Imai and Kim, 2020). Secondly, fixed effects models
control for the likelihood of omitted variable bias stemming from unobserved factors that remain constant
over time but differ across entities (Green, 2018). Thirdly, unlike random effects models, which operate under
the assumption that individual-specific effects are not correlated with the independent variables, fixed effects
models acknowledge that such effects may indeed be correlated (Wooldridge, 2010). Lastly, consistent with the
scope of our study, fixed effects models are especially appropriate for research involving a limited number
of groups or clusters. In these scenarios, random effects models might yield unreliable estimates, while fixed
effects models are still capable of producing consistent results (Clark and Linzer, 2015).
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Additionally, the study’s empirical strategy consists of five main steps. First, we describe the data to understand
its characteristics. Next, we conduct a pairwise correlation test at a 5% significance level to establish the
relationships between the variables. The second step involves conducting the cointegration test of the variables
to determine whether there exists a long-run and stable relationship among the variables used in the model.
In the third step, we estimate a Two-Way FE empirical model with robust standard errors to address possible
heteroskedasticity in the residuals. We then perform the Hausman specification test to decide between the
Fixed Effects (FE) and Random Effects (RE) models. To do this, we estimated the Two-Way FE model with robust
standard errors. Following that, we run both the fixed effects model and the random effects model, conducting
the Hausman test to determine which model is more appropriate. The results indicate that the probability
value (p-value) of the Chi-Square is significant at the 5% (0.05) level of significance, confirming that we reject
the null hypothesis that the model is random effects and conclude that the model to be used in the study is a
FE model (see Table 1 below).

Table 1: Hausman (1978) specification test

Chi-square test value 29.363

P-value 0.0000

We then estimate the chosen Two-Way FE model with robust standard errors as seen in Table 7. After that, we
conduct a Variance Inflation Factor (VIF) test to check for multicollinearity in the regression results. The results
indicate a mean VIF value of less than 5, which suggests an absence of significant multicollinearity among the
independent variables in the estimated model. This low level of collinearity enhances the reliability of the
model's coefficient estimates, ensuring that the impact of each predictor remains distinct and interpretable.
Such findings reinforce the model's suitability for accurately assessing the relationships among the variables
in question.

Table 2: Variance Inflation Factor

VIF 1/VIF
Ibank 12 3.795 0.263
Ibank 13 3.469 0.288
LAR 3.375 0.296
Ibank 15 3.336 0.3
CIR 3.331 0.3
Ibank 1 4 3.314 0.302
Ibank 16 2.815 0.355
Ibank 17 2.665 0.375
Ibank 18 2.433 0.4M
Ibank 19 2.023 0.494
Ibank 110 2.008 0.498
F1 1.971 0.507
lyears 2021 1.713 0.584
lyears 2019 1.577 0.634
lyears 2022 1.573 0.636
GDP 1.547 0.647
Mean VIF 2.559
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Separately, we constructed the Fintech Index using
a Principal Components Analysis (PCA) model,
incorporating variables such as Mobile Banking,
Internet/Electronic Banking, Mobile Payments, and
POS Merchant services. These variables have been
identified in several studies (Cornerstone Reports,
2019; Lien et al., 2020; Dwivedi et al., 2021; PwC Global,
2022; Berisha and Rayfield, 2025) as key indicators of
banks' adoption of financial technology. Additionally,
Khera et al. (2021) computed a similar Fintech Index
using proxy variables for digital financial inclusion,
including electronic/internet banking, mobile
banking, mobile money, and paymentcards (POS).

To develop our index, we initially performed a
Principal Component Analysis (PCA) using the
specified variables that capture the various
dimensions of the fintech ecosystem. By analyzing
the eigenvalues derived from this PCA model, we
identified which variables exhibited the highest

coefficients, indicating their significant contribution
to the overall variance. Following this analysis,
we generated a post-estimation scree plot of the
eigenvalues, as represented in Figure 1, which visually
illustrates the proportion of variance explained by
each principal component. This step is crucial for
determining the optimal number of components to
retain in the model. Figure 2 shows that the curve
begins flattening from Principal Component 2 since
it completely flattens out at Principal Component 3.

After establishing the key components, we predicted
the scores for the PCA models based on the selected
variables. Subsequently, we proceeded to estimate
the Fintech Index by applying weighted values
derived from the two PCA models. This approach
allows us to quantify the impact of each principal
component systematically, ensuring that our index
accurately reflects the multifaceted nature of fintech
development.

Figure 2: Scree plot for computed Fintech index
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4.3. Data and Variables

The study employs a data set of annual bank-level information, encompassing detailed financial statements
and key performance indicators for both commercial banks and microfinance institutions. This dataset covers
a significant period from 2018 to 2023, allowing for in-depth longitudinal analysis (refer to Table 3 for elaborate
information). In addition, the graphical representation of the outcome variable is illustrated in Figure A3, which
highlights notable trends and patterns over the specified years. This reinforces the growing impact of Fintech
innovations on traditional and microfinance banking performance.

Table 3: Summary of the variables used in the study

Unit of Literature Source

measurement

Variable type Variable Variable

symbol

Outcome Return on ROA Percentages Berisha (2025); Tong and | Bank's audited
variables Assets Yang (2024); Song (2023); | financial
Li (2023), etc statements
Coreexplanatory | Fintech Fl Index Conerstone reports, Authors
variable Index (2019); Lien et al., (2020);
Dwivedi et al., (2021); Pwc
Global, (2022)
GDP Growth | GDP Percentages Shu and Hong (2023); National Bank of
Tong and Yang (2024); Rwanda
Song (2023), etc.
Control Loan to LAR Percentages Berisha (2025); Tong and | Bank's audited
variables Asset Ratio Yang (2024); Song (2023); | financial
Li (2023), etc. statements
Loan-to- LDR Percentages Berisha (2025); Tong and | Bank's audited
Deposit Yang (2024); Song (2023); | financial
Ratio Li (2023), etc. statements
Cost to CIR Percentages Berisha (2025); Tong and | Bank's audited
Income Yang (2024); Song (2023); | financial
Ratio Li (2023), etc. statements

Source: Author's construction
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5. Empirical Results and Analysis

Table 4 presents an overview of the characteristics of
the variables under study within the banking sector
in Rwanda from 2018 to 2023. Notably, the average
returns on assets for banks in this period stood at 7%,
reflecting a steady performance in generating profits
relative to their assets. At the same time, the cost-
to-income ratio averaged around 69.6%, indicating
that banks spent approximately 69.6 cents for
every Rwanda Franc earned, a figure that highlights
the operational efficiency and cost management
strategies employed during this time frame. In
terms of lending practices, the loans-to-assets ratio
averaged 45%, suggesting that nearly half of the
total assets held by banks were allocated to loans,
which is a critical measure of banks’ engagement in
credit activities. The loans-to-deposit ratio averaged
70%, suggesting that banks are effectively leveraging
deposits to extend credit, although this also raises
questions about liquidity management and risk

Table 4: Descriptive Statistics

exposure. Additionally, the economic backdrop in
Rwanda has been characterised by robust growth,
as evidenced by an average economic growth rate of
approximately 7% over the same period, which likely
contributed to the increased demand for banking
services. Mobile banking, an essential aspect
of financial technology, experienced significant
growth with an average increase of 13%, indicating
a shift towards digital solutions that enhance
customer accessibility and convenience. However,
it is particularly noteworthy that the average mean
of the Fintech index is recorded at 1.85, and the
standard deviation is 1.33, respectively. These data
points underscore the emerging landscape of
financial technology innovations within Rwanda’s
banking sector, revealing a high degree of uptake
and variability in the adoption and impact of Fintech
solutions.

VELED]E Obs Mean Std. Dev Min Max
60 7.009 4.428 1.082 21.062
60 1.857 1.333 -1.956 1.479
60 69.562 37.912 19.4 195.253
60 45.305 17.218 1.815 91.548
60 6.983 4.776 -3.4 10.9
60 13.046 1.697 10.883 15.433
60 70.003 30.438 24.941 177.893

Table 5 illustrates the interconnectedness of the variables analysed in this study. The data reveals a benign,
positive, and statistically significant correlation among the variables, confirmed at a 10% level of significance,
except for economic growth, denoted as GDP. This suggests that as one variable increases, the others tend to
increase as well, highlighting a noteworthy synergy among them. Furthermore, the off-diagonal elements in the
correlation matrix are all equal to one, indicating a perfect linear relationship between each pair of variables,
which underscores the strength and consistency of their interactions.
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Table 5: Pairwise Correlations

Variables (1) (2) €)) (4) 6)) (6) (7
1.000
0.278* 1.000
0.286* -0.223 1.000
0.487* -0.072 0.213 1.000
0.075 0.132 -0150 -0.017 1.000
0.282* 0.954* -0.217 -0.089 0.071 1.000
0.464* -0.112 0.075 0.761* 0.001 -0.094 1.000

Furthermore, Figure 3 presents a robust positive correlation between returns on assets and the Fintech index,
indicating a strong relationship between financial technology adoption and the profitability of these banking

entities.

Figure 3: Positive correlation between Returns on Assets and Fintech Index
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Source: Authors construction using data from the National Bank of Rwanda

Based on the results presented in Table 6, we reject
the null hypothesis, which posits that there is no
cointegration among the variables at a significance
level of 5%. This conclusion is supported by the
p-values derived from the modified Dickey-Fuller
test, the standard DickeyFuller test, and the
unadjusted Dickey-Fuller test statistics. The strong

statistical evidence suggests that the variables in the
model are indeed cointegrated, indicating a long-run
equilibrium relationship among them. This finding
implies that, despite any short-term fluctuations, the
variables will move together over time, affirming the
stability and reliability of the relationships identified
in the model.
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Table 6: Kao test for cointegration

Ho: No cointegration

Number of panels = 10

Ha: All panels are cointegrated

Cointegrating vector: Same

Avg. number of periods = 3.9

Panel means: Included

Kernel: Bartlett

Time trend: Not included

Lags: 1.80 (Newey-West)

AR parameter: Same

Augmented lags: 1

Statistic P-value
Modified Dickey-Fuller t 1.7562 0.0395
Dickey-Fuller t 2.8898 0.0019
Unadjusted Dickey-Fuller t -6.2997 0.0000

The analysis presented in Table 7 highlights critical
insightsregardingthe impact offinancialtechnologies
(Fintech) on the profitability of banks, specifically
their returns on assets. The core explanatory variable,
identified as the Fintech index, exhibits a positive
and significant correlation with the ROA of both
commercial banks and microfinance institutions.
The results show that holding other factors constant,
bank integration of financial technologies contributes
approximately 96% of the bank's returns on assets.
This suggests that integrating Fintech solutions—
such as mobile banking, electronic banking, mobile
money, and point-of-sale merchants—into their
business models significantly enhances the banks'
revenue-generating capabilities, ultimately leading
to improved financial performance. These findings
align with previous research conducted by Kharrat
(2023), Song et al. (2023), Li et al. (2023), Riaz et
al. (2023) and Tong and Yant (2024), which also
established a positive and significant link between
Fintech adoption and enhanced bank profitability.

Additionally, our results reveal a robust positive
relationship between the loans-to-assets ratio
and returns on assets. In this regard, a percentage
increase in the bank’s loan-to-assets ratio leads
to an increase in the bank's returns on assets by

approximately 10%, holding other factors constant.
These findings align with Berisha and Rayfield (2025).
They indicate that as banks increase their lending
relative to their total assets, they experience a
corresponding increase in profitability. It emphasises
the importance of efficient asset utilisation in driving
financial growth within banking institutions.

Conversely, the analysis shows that the cost-to-
income ratio—a critical measure of operational
efficiency, representing the costs incurred in
generating income- has a negative and significant
effect on returns on assets. The percentage change
in the cost-to-income ratio leads to a decrease in
the bank's returns on assets by approximately 3%,
holding other factors constant. The findings align
with similar studies like Renu (2021), Tong and Yang
(2025), Shu and Hong (2023), Song et al. (2023), Berisha
and Rayfield (2025), among others. This relationship
suggests that as the cost-to-income ratio increases,
the efficiency of asset utilisation declines, ultimately
leading to lower profitability.
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In other words, a higher percentage of income is
being consumed by costs, resulting in diminished
returns generated from the assets employed by the
company. Aside from the banks' internal processes,
this could be attributed to the inflationary pressures
experienced in the country. The finding highlights
the importance of managing operational costs
effectively to enhance profitability and optimise
asset performance. Therefore, justifying banks'
need to manage costs to reduce operational costs
per unit of income to observe a substantial uptick
in their returns on assets reinforces the notion that
operational efficiency through Fintech adoption
could reduce the costs for banks.

On the macroeconomics front, the GDP control
variable shows a positive but not significant sign
on the effect on return on assets. In other words,
despite the insignificance, a percentage change in the
GDP results in an increase in the bank's returns on
assets by about 5%, holding other factors constant.
Our findings, however, differ from those of studies
like Shu and Hong (2023); Tong and Yang (2024); Song
(2023), who found mixed results. This implies that as
Rwanda’s economy has grown, the banking sector
has seen more activity but since it's not significant,
there might be other confounding macro factors that
impact the banks performance.

Table 7: Two-Way FE main model of the study

t-value p-value  [95% Interval]
Fl 0.964 0.328 293 0.005 0.301 1.628 *k
CIR -0.025 0.013 -1.85 0.071 -0.051 0.002 *
LAR 0.098 0.037 2.66 0.011 0.024 0.172 **
GDP 0.054 0.0660 0.81 0.422 0.090 0.187
Banks: base AB Bank 0
Access Bank -11.152 2.669 -4.18 0 -16.538 -5.766 e
BOA Rwanda -9.095 2.678 -3.40 0.002 -14.499 -3.69 wx
Bank of Kigali -10.418 2.59 -4.02 0 -15.645 -5192 el
Ecobank -7.563 2.576 -2.94 0.005 -12.761 -2.364 il
Equity Bank -9.741 2.421 -4.02 0 -14.626 -4.856 ok
Guarantee Trust Bank -6.93 2.343 -2.96 0.005 -11.659 -2.201 el
I&M Bank -10.514 2.374 -4.43 0 -15.305 -5.722 el
NCBA Bank -8.572 2199 -3.90 0 -13.01 -4.134 Hx
Urwego Bank -1.614 2.279 -0.71 0.483 -6.214 2.986
2018 base year 0
2019 -12.76 30.983 -0.41 0.683 -75.286 49.766
2020 178.585 417.052 0.43 0.671 -663.061 1020.231
2021 -41.243 93.448 -0.44 0.661 -229.829 147.342
Constant -111.7 295.276 -0.39 0.7 -710.59 481191
Mean dependent var 6.952 SD dependent var 4444
R-squared 0.808 Number of obs 59
F-test 12.205 prob >F 0.000
Akaike crit. (AIC) 278.935 Bayesian crit. (BIT) 314.253

*** p<.01, ** p<.05, * p<.1
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5.1. Robustness Checks

Like similar studies (Song et al., 2023; Li et al., 2023;
Tong and Yang, 2024) have done, to take a broad view
of the applicability of our findings, we swap the core
outcome variables and the dependent variables in
the Two-Way FE model. In Table 7, we substitute the
Fintech index with the natural logarithm of mobile
banking to determine if we achieve a similar result.
The findings reveal a similar positive and significant
coefficient for the outcome variable. Moreover,
this finding is consistent with those of Berisha and
Rayfield (2025). Additionally, after adjusting the
control variables by replacing the loan-to-asset ratio

with the loan-to-deposit ratio, we observe consistent
results in the coefficient, aligned with those seen in
the primary Two-Way FE model. We also performed
a normality test on the model's residuals using the
multivariate normality test. The Doornik-Hansen test
statistic indicates that the residuals are normally
distributed around the mean, as evidenced by the
p-value, which exceeds the 5% significance level
(Table 8). Furthermore, the historical data presented
in Figure A2 supports this conclusion.

Table 8: Normality test of the residuals of the Two-Way FE model

Test for multivariate normality

Doornik-Hansen

chi2(2) = 4.396

Prob>chi2 = 01110

Table 9: Two-Way FE model (switching core outcome variable - Mobile Banking)

ROA Coef. St. Err.  t-value p-value  [95% Conf Interval] Sig
Fl 0.726 0.247 293 0.005 0.227 1.225 **
CIR -0.025 0.013 -1.85 0.071 -0.051 0.002 *
LAR 0.098 0.037 2.66 0.0M1 0.024 0172 *x
GDP 0.029 0.069 0.43 0.671 -0.110 0.169

Banks: base AB Bank 0

Access Bank -11152 2.669 -418 0 -16.538 -5.766 kK
BOA Rwanda -9.095 2.678 -3.40 0.002 -14.499 -3.69 ol
Bank of Kigali -10.418 2.59 -4.02 0 -15.645 -5192 el
Ecobank -7.563 2.576 -2.94 0.005 -12.761 -2.364 el
Equity Bank -9.741 2.421 -4.02 0 -14.626 -4.856 ok
Guarantee Trust Bank -6.93 2.343 -2.96 0.005 -11.659 -2.201 ek
1&M Bank -10.514 2.374 -4.43 0 -15.305 -5.722 ok
NCBA Bank -8.572 2199 -3.90 0 -13.01 -4134 el
Urwego Bank -1.614 2.279 -0.71 0.483 -6.214 2.986

2018 base year 0

2019 -2.019 14.465 -014 0.89 -31.21 27172

2020 38.453 200.58 0.19 0.849 -366.334 443.24

2021 -8.333 42.634 -0.20 0.846 -94.373 77.706

Constant -28.79 162.42 -0.18 0.86 -356.566 298.986

Mean dependent var 6.952 SD dependent var L4bh

R-squared 0.808 Number of obs 59

F-test 12.206 prob >F 0.000

Akaike crit. (AIC) 278.935 Bayesian crit. (BIT) 314.253

** p<.01, ** p<.05, * p<.]
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Table 10: Two-Way FE model (switching control variable - Loan to Deposit Ratio)

ROA Coef. St.Err.  t-value p-value  [95% Conf Interval] Sig
FI 0.943 0.338 2.79 0.008 0.260 1.625 *x
CIR -0.017 0.017 -1.01 0.317 -0.050 0.017

LAR 0.047 0.023 2.10 0.042 0.009 0.093 *x
GDP 0.045 0.073 0.62 0.539 0.102 0.191

Banks: base AB Bank 0

Access Bank -10.421 3.527 -2.95 0.005 -17.539 -3.7302 il
BOA Rwanda -9.096 3128 -2.91 0.006 -15.408 -2.784 bl
Bank of Kigali -9.278 2.782 -3.34 0.002 -14.891 -3.664 ikl
Ecobank -7188 3.316 =217 0.036 -13.88 -0.496 **
Equity Bank -8.689 2.891 -3.01 0.004 -14.533 -2.863 bl
Guarantee Trust Bank -6.763 2.957 -2.29 0.027 -12.731 -0.795 *x
I1&M Bank -9.941 2.778 -3.58 0.001 -15.548 -4.334 il
NCBA Bank -7.433 2.542 -2.92 0.006 -12.562 -2.304 bl
Urwego Bank -0.581 2.629 -0.22 0.826 -5.887 4.724

2018 base year 0

2019 -8.728 38.831 -0.22 0.823 -87.092 69.636

2020 123.392 523.036 0.24 0.815 -932.137 1178.921

2021 -28.419 17144 -0.24 0.809 -264.825 201.987

Constant -75.699 369.734 -0.20 0.839 -821.822 670.484

Mean dependent var 6.952 SD dependent var L4bbb

R-squared 0.781 Number of obs 59

F-test 19.990 prob >F 0.000

Akaike crit. (AIC) 286.713 Bayesian crit. (BIT) 322.031

*** p<.01, ** p<.05, * p<
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6. Case studies on bank-fintech anecdotes and
regulatory frameworks that Rwanda could borrow

lessons.

The fintech landscape in sub-Saharan Africa, is driven
by mobile-first solutions, is fuelling competition
between banks and fintechs, sparking innovation to
address traditional banking gaps. In South Africa,
competition between fintechs and banks has fostered
a unique model of collaborative innovation rather
than aggressive disruption.

Established banks such as Standard Bank and First
National Bank (FNB) have adopted agile digital
strategiesto compete withfintechs by offering mobile-
first banking solutions, enhancing user experience
through artificial intelligence and advanced data
analytics (Motloung, 2023). Meanwhile, digital-only
banks like TymeBank and fintech payment platforms
such as Yoco have gained significant market share by
targeting underserved SMES with simplified, low-cost
financialservices.Ratherthanresistingfintechgrowth,
South African regulators have embraced innovation
through initiatives like the Intergovernmental Fintech
Working Group and regulatory sandboxes. This
collaborative atmosphere has allowed both banks
and Fintechs to thrive while maintaining financial
system stability and encouraging financial inclusion.
As a result, innovation driven by this competitive-
collaborative relationship has significantly reshaped
South Africa’s financial services landscape.

Nigeria's fintech sector has taken a more disruptive
path, challenging traditional banks by offering faster,
more accessible financial services, particularly in
lending and payments. Fintechs such as FairMoney,
Carbon, and Paystack have transformed how
individuals and SMES access credit and process
transactions, often bypassing the rigorous
documentation and collateral demands of traditional
banks (Hashem, 2022). This disruption has pushed

Nigerian banks to innovate rapidly by launching
digital arms and investing in mobile technology to
retain customers. Moreover, the Central Bank of
Nigeria has responded with a supportive regulatory
framework that includes digital banking licenses,
aiming to balance innovation with financial
stability. The competition has expanded access to
finance, especially for Nigeria's youthful, tech-savvy
population, and helped integrate informal economic
participants into the formal financial system.
Consequently, fintech-led innovation, spurred
by competition, is reshaping Nigeria's financial
ecosystem by democratizing access to essential
financial services.

In Tanzania, competition between banks and fintechs
is largely centred around mobile money services,
with telecom operators playing a dominant role in
financial innovation. Platforms like Tigo Pesa, Airtel
Money, and Vodacom’s M-Pesa have introduced
creditand savings services, enabling users to perform
financial transactions using basic mobile phones
(Ngassa & Kimaro, 2023). These innovations have
effectively bypassed the limitations of traditional
banking, such as the need for branch networks and
formal identification. In response, commercial banks
have partnered with mobile operators or developed
mobile banking apps to stay competitive. The Bank of
Tanzania has supported these efforts through policy
frameworks that encourage interoperability and
consumer protection. This competition has driven
innovation, expanded financial inclusion to rural and
underserved communities, and encouraged banks to
simplify and digitise their services. As a result, the
Tanzanian financial landscape has become more
dynamic and inclusive, largely due to fintech-led
transformation.
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Kenya is widely recognised as a global leader
in mobile financial innovation, primarily due to
the success of M-Pesa and its integration with
microcredit products like M-Shwari and KCB M-Pesa.
These fintech solutions have redefined access to
finance by enabling users to save and borrow money
using their mobile phones, without requiring a
bank account (Mwangi, 2024). Omondi (2017) found
a positive and statistically significant relationship
between access to Mshwari and access to credit in
Kenya (Kiambu County). Further, while research on
the direct impact of fintech on financial stability is
limited, the growth in NCBA digital banking division
earnings, underscores the positive impact of fintech
on bank profitability. In 2024, despite a decline in
earnings from NCBA's key digital products, MShwari &
Fuliza (an overdraft facility on MPesa wallet), digital
division revenues still increased by 74% to $57Mn in
2024, With 60Mn customers across the group, NCBA
disbursed over $70Bn in digital loans in 2024.

The success of Mshwari has triggered quick
adaptation by traditional banks, which are digitising
rapidly, offering mobile apps, USSD-based services,
and partnering with telecoms and fintech to
deliver mobile banking to individuals and the large
population of MSMEs. As competition intensifies,
fintechs continue to innovate by targeting niche
markets such as agribusiness, the gig economy, and
youth entrepreneurs. The Central Bank of Kenya has
played a keyrolein guidingthis evolution by providing
a conducive regulatory environment. Consequently,
the rivalry between banks and fintechs has not only
enhanced service efficiency but also accelerated
financialinclusion, making Kenya a model for fintech-
driven development in Sub-Saharan Africa.

Table 11 provides a comprehensive overview of the significant regulatory gaps that hinder the widespread
adoption of financial technologies. These challenges are analyzed in the context of various regulatory
frameworks, including the National Payments System, the National Financial Inclusion Strategy, and pertinent
policies such as Data Protection regulations. By examining the inconsistencies and limitations within these
frameworks, the table highlights key areas where regulatory adjustments are needed to foster innovation,
enhance user trust, and ensure a more inclusive financial ecosystem.
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What Kenya and/or Uganda have

done

Table 11: Regulatory gaps slowing deeper bank-fintech collaboration in Rwanda

Status in Rwanda

No dedicated
digital regulation

Kenya's DCP Regulations 2022 license,
cap fees, govern debt collection; Uganda
subjects lenders to its Micro-Finance of
NPS regimes.

Digital lenders are simply licensed
as NDFSPs. Absense of tailored
conduct rules makes banks wary of
partnering on joing micro-lending
products and exposes consumers to
opaque pricing

Open-banking still
only a draft

Kenya's CBK API consultation is already
shaping bank tech road-maps; several
banks run production APIs

BNR's draft directive (Dec 2024) sets
a vision but gives no go-live dates or
technical standards, so banks lack
legal certainty to expose data or
payments APIs to fintechs

Sandbox track
record is thin

Kenya's sandbox (since 2019) has graduated
multiple solutions, Uganda's accepted its
second cohort in 2024

Rwanda's sandbox opened in

2022, but only the first cohort is
still in "proof-of-concept". Limited
precedents slow regulatory comfort
with new partnership models (e.g,.
Banking-as-a-Service).

Fragmented API/
data-sharing

Kenya's draft rules prescribe 1SO 20022 and
OAuth 2.0; Uganda is leveraging its Digital

The draft directive leaves API specs
to later "technical notices," and there

standards ID (NIRA) for e-kyc pilots. is no live national e-KYC gateway,
forcing banks and fintechs to agree
bilateral interfaces.

Consumer- Kenya's DCP rules plus Data-Protection Rwanda's Privacy Law is high-level;

protection specifics
are missing for
partnerships

COmmissioner guidance (feb 2024) set clear
accountability splits.

no sector guidelines yet on joint
controllers/processors or on dispute
resolution accross a bank-fintech
value chain.

Capital & fit-
and-proper
requirements not
tiered for start-ups

Kenya introduced "reg-lite" tiers (eg,
PSP-Class C); Uganda allows "small PSP"
licenses with lowercapital.

PSP category | license (RWF 200m
minimum capital) can be prohibitive
for early-stage fintechs, narrowing
the pool of innovator banks that can
partner with.

Limited clarity on
cloud outsourcing
& cross-border
data

Both CBK & BoU issued could-outsourcing
circulars in 2023.

BNR still applies the generic BCM
(Business Continuity Management)
regulation (2018) and ad-hoc
approval. This uncertainty
discourages joint SaaS deployments
or regional data-lake projects.

Source: Authors compilation




CONCLUSION

The paper uses annual panel data from 2018 to 2023,
involving 8 commercial banks and 2 microfinance
banks in Rwanda, to examine the impact of Fintechs
on the performance of the banking sector in Rwanda
through a Two-Way Fixed-Effects linear regression
model. The findings from the balanced panel analysis
reveal that financial technology companies (Fintechs)
exhibit a positive and statistically significant
correlation with returns on assets. This implies that
the integration of Fintech solutions such as mobile
banking, electronic banking, mobile money and
point of sale merchants into their business models
significantly enhances the banks' revenue-generating
capabilities, ultimately leading to improved financial
performance.

In this regard, we recommend that both commercial
banks and microfinance institutions significantly
enhance their use of online platforms and cutting-
edge financial technology (fintech) to devise
innovative products and services that recognise the
critical role of data in reshaping banking offerings.
By leveraging advanced fintech solutions—such
as artificial intelligence, machine learning, and
blockchain technologies—these institutions can
create customised financial products that cater to
the unique needs of diverse customer segments.

This approach enables banks to improve their market
responsiveness, allowing them to adapt quickly to
emergingtrendsand customerdemands. Additionally,
by investing in technologydriven initiatives, financial
institutions can optimise the use of their existing
resources, reduce operational costs, and eliminate
traditional geographic limitations to serve clients
more effectively through digital channels.

In addition, banks, taking on this strategy, will not
only foster digital transformation but also enhance
overall profitability by driving customer engagement

and retention. Furthermore, it will bolster the
competitiveness of banks and microfinance
institutions in an increasingly crowded market

landscape as they position themselves as forward-
thinking leaders in financial services. Ultimately, this
proactive embrace of technological advancements
will lay the groundwork for future growth and
sustainability in their operations.

The Central Bank of Rwanda should adopt a less
restrictive, proactive, co-creative and balanced
approach in regulations to support fintechs’
integration and collaboration with traditional banks.
In other words, fast-track the gaps observed in the
regulatory frameworks to enhance a collaborative
environment for banks and fintech.

Strengthen interagency MOUs for both regulators and
policymakers, like the National Bank of Rwanda, the
Rwanda Utilities Regulatory Authority, the Rwanda
Capital Markets Authority, and the Competition
Authority, to provide single-window guidance and
faster no-objection letters for partnerships.

Separately, the study’s analysis encountered
limitations with the data; we were constrained to
consider some commercial and microfinance banks
in the sample. Rwanda’s banking sector seems to
have experienced mergers and acquisitions of several
banks; thus, the financial statements produced are
more recent, restricting our sample for the study.
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APENDIX

Table A1: List of Banks used in the analysis

Tiers Bank name

Commercial banks Access Bank
Bank of Africa (BOA)
Bank of Kigali

EcoBank

Equity Bank

Guarantee Trust Bank
&M Bank

NCBA Bank

AB Bank

Microfinance banks

Urwego Bank

Table A2: Summary of variables used to compute the Fintech Index

Variable Unit Source

Mobile Banking

Value (Rwanda Francs Millions)

National Bank of Rwanda

Electronic Banking

Value (Rwanda Francs Millions)

National Bank of Rwanda

Mobile Money

Value (Rwanda Francs Millions)

National Bank of Rwanda

POS Merchant

Value (Rwanda Francs Millions)

National Bank of Rwanda

Figure A1: Graphical exposition of returns on assets by banks
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Figure A2: Graphical exposition of returns on assets by banks
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