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Tochukwu Okoli (South Africa)

FINANCIAL TECHNOLOGY
ADOPTION AND BANK STABILITY
AMONG AFRICAN ECONOMIES: IS

THE RELATIONSHIP MONOTONIC?

Abstract

Many researchers attribute the vulnerability of African banks to financial frictions/
crises to poor innovation/technology adoption on the continent. While many studies
suggest that Fintech adoption can mitigate instabilities/risks, this study argues that
adopting Fintech brings both challenges and opportunities. Consequently, the study
examines a monotonic connection between Fintech and bank stability in a panel of
26 African economies from 2004 to 2021. After measuring bank stability with the
bank Z-score, the Principal Component Analysis (PCA) was employed to generate an
index of Fintech using various digital payment indicators. The results of the System
Generalized Method of Moments (GMM) technique reveal that the relationship is
U-shaped in the short run but monotonic in the long run with greater magnitude.
Hence, an oscillatory divergent relationship was implied for the entire period. That
is, Fintech improves and worsens bank stability intermittently over time. The result is
still valid with the inclusion of bank-specific and macroeconomic variables but it was
improved with the inclusion of institutional variables in the model. Furthermore, the
U-test analysis employed as a second-order robustness check for the U-shaped rela-
tionship confirms that Fintech adoption will first worsen bank stability before improv-
ing it. The study concludes that Fintech’s ability to improve bank stability depends on
the extent and quality of institutional development/regulations in the region. The study
therefore recommends institutional development and Fintech regulation to guarantee
steady financial/bank stability through Fintech adoption.

Keywords Fintech, bank stability, financial crisis, institutional
development
JEL Classification G21, E44, GO1, 033

INTRODUCTION

Many researchers attribute the vulnerability of African banks to poor
innovation and technology adoption in the continent. This could be due
to its advantage in creating and delivering financial services as well as
mitigating financial risk (Broby, 2021, p. 4). Hence, financial technology
(Fintech) as used in this study refers to the integration of new technol-
ogy that seeks to improve financial services and automate its creation
and delivery. Although Fintech is associated with huge benefits, it comes
with both problems and prospects (Ernest & Young, 2017, p. 8). The ar-
gument in the literature has been on whether Fintech will weaken policy
response to financial volatilities and further aggravate the financial crisis.
This concern is not only limited to its rapid adoption rate but also the way
Fintech is evolving with better services than banks has become a matter
of concern to traditional banks’ stability.

There has not been a consensus in previous studies on whether Fintech
adoption will ultimately promote or hamper the operations of tradi-
tional banks. Whereas some studies propose a positive impact (Meyer
& Okoli, 2023; Azarenkova et al., 2018), others believe that it comes
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with greater challenges than opportunities (Azarenkova, et al., 2018; Lin & Dong, 2018; Decaro, 2017).
It plays an important role in transforming and modernizing the financial system through improved fi-
nancial service delivery, thereby raising the level of financial inclusion and improving the profitability
of banks (Azarenkova et al., 2018, p. 12). This was sustained by Meyer and Okoli (2023, p. 17) who ob-
served that Fintech is capable of promoting the operation and profitability of traditional banks if they
collaborate. This is because its banking service style is characterized by modern payment systems, cost
reduction, efficiency in service delivery, and speed. Although this could come with technological un-
employment and by implication structural changes during the short run, its long-run benefits could be
overwhelming.

Besides its benefits, Fintech’s disruptive effects and its competitive advantage over bank financial insti-
tutions are capable of creating both financial and macroeconomic instability (Abadi & Brunnermeier,
2018, p. 12). Speaking on the economic implication of the advent of crypto-currency, the IMF asserts
that it will lead to a reduction in the demand for central bank money in the future (Decaro, 2017, p. 227).
This is capable of reducing government reserve and the ability of the central bank to control the finan-
cial system (Lin & Dong, 2018, p. 14). Azarenkova et al. (2018) added that the introduction of Fintech
can increase cyber-risks and threaten the entire financial system. These have become policy issues, espe-
cially among African economies, given the underdeveloped nature of their financial system. Therefore,
the inability of most financial authorities in Africa to regulate the financial system could be attributed
to the disruptive effect of Fintech, given that the unregulated nature of crypto-currency is a potential
financial risk (Foley et al., 2019, p. 21).

Given these two-edged sides of Fintech and the focus of previous studies on the advantages and poten-
tial limitations of Fintech, this study argues that the extent to which Fintech emits a positive or negative
impact on bank stability is dependent on the level of regulations within the economy. Based on this as-
sertion, in addition to generating an index of Fintech adoption rate among the economies of interest in
this study;, it also aims to identify the potential threshold point beyond which Fintech adoption emits a
reverse effect on bank stability. Hence, a U-shaped or a monotonic/inverted U-shaped relationship be-
tween Fintech and bank stability becomes the focus of this study.

1. LITERATURE REVIEW

tures. However, there remained lots of gaps in the
literature in areas such as structural transforma-

Despite concerted efforts by most central banks in
Africa to cushion the spillover effects of the GFC,
many financial institutions in the region have
winded up. This has led to financial instability and
high levels of unemployment in the region. Most
economies in the region have embraced Fintech
adoption to cushion the spread of financial volatili-
ties, yet, financial frictions and instability still char-
acterize the financial system in most African econ-
omies with no solution in view. Studies (Lestari &
Rahmanto, 2023; Deng et al., 2021; Lee et al., 2021;
Wang et al., 2021) have examined the impact of
Fintech on bank efficiency, especially among devel-
oped and emerging economies. The general find-
ings across these studies are that Fintech mitigates
bank risk and promotes efficiency levels. They af-
firm that Fintech improves the technology of
banks, especially under different ownership struc-
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tion/institutional quality, nonlinear relationship,
regulation, region of Africa, and different method-
ologies employed. Therefore, this study believes that
a nonlinear relationship between Fintech and bank
stability and the role of institutional quality might
complement previous studies and promote stability
in banks among African economies irrespective of
shocks from Fintech.

In their study on the challenges of Fintech in the
banking sector, Lestari and Rahmanto (2021, p.
11) argued that the rapid development of technol-
ogy has shifted consumer behavior to a noncon-
ventional traditional banking style. Consumers’
banking behavior has become more digital, and
this has been leveraged with the spread of the re-
cent COVID-19 pandemic. Households and corpo-
rate bodies have embraced technology to ease the

http://dx.doi.org/10.21511/imfi.21(4).2024.31
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stress of banking. Likewise, most bank and non-
bank financial institutions are beginning to diver-
sify operations toward a Fintech-based compliant
system of banking. Financial innovation/technol-
ogy makes economies less vulnerable to crises by
widening access to liquidity (Gai et al., 2008, p. 27).
Although this process is capable of improving fi-
nancial inclusion, it seems to have far-reaching
long-run implications on the continual existence
of the conventional banking system. This is be-
cause of the possibility of reducing bank profits
since nonbank-Fintech companies provide servic-
es that banks previously provided at a reduced cost
with higher efficiency. In addition to reducing prof-
it, Fintech threatens bank stability and ultimate
existence.

Although Fintech has a stabilizing effect and can
help to promote financial liberalization and ef-
ficient financial service delivery, it can also in-
troduce uncertainties in the system (Wang et al,,
2021). Given this potential negative effect, espe-
cially among banks in Africa, Eyal (2017, p. 21) ar-
gued that it is not likely that Fintech will replace
traditional banks. This is because Fintech compa-
nies still operate with existing bank accounts. Lee
et al. 2021, p. 13 believe that Fintech adoption is
capable of not only improving the cost efficiency
of banks but also enhancing their technology com-
pliance. This suggests that too much Fintech adop-
tion, especially among banks, can improve their ef-
ficiency level. Given these dichotomies, this study
argues that a condition of U-shaped or monotonic
relationship between Fintech and bank stability
could emerge. Although many studies examined a
U-shaped relationship between Fintech and bank
credit risk (Okoli, 2020, p. 18), Fintech and finan-
cial risks of banks in China (Chen et al., 2022, p.
15) and between Fintech and bank profitability/
performance (Li et al., 2023; Huang & Zhang, 2022;
Kayed et al., 2024, p. 20), studies on its nexus with
bank stability have not been sufficiently explored
in the literature.

Besides these, there have been some contradic-
tory conclusions among these studies on whether
the adoption of Fintech should be increased or
reduced. For instance, whereas Chen et al. (2022)
recommend a high adoption level to cushion finan-
cial risks, Okoli (2020, p. 18) found that too much
Fintech adoption could be detrimental to banks’

http://dx.doi.org/10.21511/imfi.21(4).2024.31

credit risk. This suggests that besides having a
sparse study on the Fintech-bank stability nexus,
there is huge evidence of wrong model specifica-
tions and methodological flaws among the previ-
ous studies. Hence, this study aims to circumvent
these limitations by modeling a dynamic stochastic
equation on the nexus between Fintech and bank
stability, using the moment conditions estimation
technique and moderating for high Fintech adop-
tion by incorporating bank regulation as a control
variable in the model.

In addition to these methodological flaws, previous
studies also could not account for regions’ peculiar
attributes that are capable of defining the direction
of the relationship. In Africa, inadequate financial
structures and policies have impeded financial and
bank development in the region (Benyah, 2010, p.
22). The strict digital regulatory policies in South
Africa must have been the reason why M-Pesa (a
mobile money transfer) could not thrive in the
country (Alexander et al., 2017). Moreover, Africa’s
poor institutional quality makes it difficult to rep-
licate similar progress recorded by their advanced
counterparts in Asia and the Middle East even with
similar income levels (Allen et al., 2014). This sug-
gests that, in Africa, institutional factors are like-
ly to explain changes in the financial sector more
than the real sector or financial variables (Okoli
& Tewari, 2020). Even with a stable economy and
high institutional quality, historical experience has
shown that a stable macroeconomic environment is
not a sufficient condition to have a stable financial
system. This is because financial imbalances were
still built up in most of the advanced economies
despite stable growth with low inflation during the
2008 global financial crisis (Unsal, 2011).

As most African economies struggle with finan-
cial and economic instabilities and a deteriorating
exchange rate, large capital inflows into the conti-
nent from the advanced countries are capable of
making the financial system more vulnerable and
unstable (Unsal, 2011, p. 14). Apart from the in-
flow of capital from the advanced economies, the
adoption of Fintech can worsen the status quo.
Alexander et al. (2017) found that African bank’s
response to Fintech adoption has been very slow.
However, they added that the outlook for mobile
banking remains very impressive and that this is
capable of improving the financial industry in the
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region (Alexander et al., 2017, p. 109). Moreover,
with the advent of Fintech and its disruptive im-
pacts, it is unlikely that this condition will ever
emerge. This is because of the short-run policy
conflicts in macroeconomic policy measures.
Consequently, macroeconomic variables are less
likely to promote bank stability, especially during
the short run.

On the other hand, many studies (Danisman &
Demirel, 2019; Shaddady & Moore, 2019; Laeven
& Levine, 2009) examined the role of regulations
on bank stability and found that regulations can
enhance stability and limit risk. However, these
studies could not account for the impact that insti-
tutional quality could have on bank stability. The
extent to which regulations could impact stability
depends on the quality of its institutions which is
capable of improving the enforcement capacity of
banks (Haldane & Neumann, 2016, p. 23). Recent
insights by Sodokin et al. (2023) suggest that an
encouraging institutional environment enhances
rigorous enforcement of regulatory bottlenecks
and robust supervision, thereby smoothening the
rough edges and promoting bank efficacy. This af-
firmation implies that although regulation sets
the standard for improvement, it is the quality in-
stitution that creates an enabling environment for
policy pursuit to thrive.

The challenge with studies on Fintech is that
Fintech has not been globally pinned down to a
common indicator. Therefore, most of the studies
on Fintech innovation employed digital payment
systems (Lestari & Rahmanto, 2023; Chen et al,,
2022; Deng et al., 2021), while other employed the
financial inclusion index constructed by Peking
University (Lee et al., 2021, p. 14). However, the

challenge with these indices is that they either fo-
cus on the actual use of financial services by the
users (Guo et al., 2020), or they are constructed
from the demand perspective, rather than the per-
spective of industry supply (Lee et al., 2021) and
yet others are limited in scope. Therefore, given
that the technological transition of the industry
is mainly promoted by financial innovations, in-
ternet banking, and mobile digital payment, this
study constructs an index for Fintech from the
perspective of demand, supply, and financial in-
novation channels using the principal component
analysis (PCA).

2. METHODOLOGY

This section starts with the presentation and the
description of the various data used in this study
as they provide information on the different com-
ponents of the model specifications. Next in this
section are the techniques employed to analyze
the data. Three unique techniques were employed.
They are the principal component analysis (PCA),
the generalized method of moments (GMM), and
the Lind and Mehlum (2010) U-shaped analysis.
The PCA was used to generate an index for Fintech
using four components (see Table 1), whereas the
GMM was employed as the main estimation tech-
nique of this study and the U-test was used as a
robustness check for monotonicity.

2.1. Data description, sources
and measurement

The analysis is for twenty-six African economies
for the period 2004-2021. The data are sourced
from the World Bank database (WBD). The vari-
ables comprise internal/bank-specific, macroeco-

Table 1. Data description, sources and measurement

Source: Author’s compilation.

Data Definition

Sources Measurement

‘ Expected Sign :

BS ! BankStability Positive

World Bank database https://
databank.worldbank.org/source/
world-development-indicators#

Bank Z-scores

BRA Banks efficiency level

~BLL Banks liquidity

Bank non-interest income to

BNII Bank diversification World Bank database total income
. Fieh __ Index of Fintech e Generated _.Principal component analysis
Ftchsq :Turning point of Ftch Generated The squared of Fintech
..GDPG__ Economic growth o World Bank database ........GDP Growth Rate
BREG :Institutional Quality Positive World Bank database Bank Regulation
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nomic, institutional, and Fintech variables. The
study used four variables such as ATM, internet
banking proxy with individuals using the internet,
mobile banking proxy with mobile cellular sub-
scription, and ICT import to generate an index of
Fintech using the PCA.

2.2. Principal Component Analysis

The Principal Component Analysis was employed to
aggregate four different variables into a single com-
ponent called Fintech. This technique is preferred to
other index generation techniques such as the vari-
ance equal weight because it does not account for the
biasedness associated with possible co-movement
between indicators. This study, therefore, calculates
an index of Fintech using the following formula:
T

Fintech = (é‘OZ,)-,Bt -(5°Zt) , 1
where A = (61, v O S) is the vector of the sub-index
weights, Z = (Zp s zS) the vector of sub-indexes
of four components comprising of ATM, mobile
banking/payment proxy with mobile cellular sub-
scription, internet banking proxy with individu-
als using internet and ICT import, and (8°Z) the
Hadamard-product of the vector sub-index weight
and the vector of sub-indices in time t. (§°Z)" is
the transpose of this matrix. §,is a matrix of time-
varying cross-correlation coeflicients between
sub-indices i and j. The rationale behind the selec-
tion of these indexes is that they are financial in-
novations upon which Fintech is built.

The generated index is then normalized and put
on a scale of between zero and one (0, 1). This
procedure transforms the indicator to their zero
mean and standard deviation of one to avoid ag-
gregation distortion which may arise if the means
of the indicators are different (Sere-Ejembi et al.,
2014). The formula is as follows:

X, —minx,
Max(x, ) —Min(x,)’

Fintech, = )]

where Fintech is the generated index, x,is the in-
dividual observations, min(x), is the minimum
observation, while max(x), is the maximum
observation.

2.3. Estimation technique:
System Generalized Method
of Moments (GMM)

This technique is informed both by theory and
empirical evidence (Yen & Huy, 2023; Okoli &
Tewari, 2021; Okoli, 2020), which affirms that
previous states of bank stability affect its present
stability level. Besides this, the GMM technique
is most appropriate when the number of groups/
countries in the panel (26) is above or equal to the
time observations (18). The rationale for adopting
a system GMM as against the difference GMM is
due to gaps in the data series. The system GMM
estimate is considered superior to the difference
GMM when there are gaps in data series (Bond
et al., 2001) Hence, the orthogonality command
was employed since it subtracts the averages of
the entire series from its successive values thereby
closing gaps in the series. The standard form of a
GMM is expressed in normal terms thus:

BS, =C+ j3BS,

it-1

+AZ, +(e +¢,),

where BS_and ¢, are the bank stability index/de-
pendent variable and its unexplained components
of N x 1 vectors, respectively. BS, , and X", are N
x K matrixes of the first lag of bank stability and
a vector of independent variables, which includes
an index of Fintech, respectively. o’s is vector K x 1
of unknown parameters. In the GMM estimation
technique, given that the first lag of the dependent
variable is part of the regressors, the problem of
endogeneity becomes inevitable. Hence, another
matrix Z°, = (Zp - zm) of instrumental variables
of the order N x M is assumed to circumvent the
endogeneity problem. Therefore, M must be great-
er than or equal to K (M > K), which is the num-
ber of groups. Moreover, the Z matrix must be
exogenous {i.e. E(Z" ¢,) = 0} and it must also be
highly correlated with the explanatory variables
but orthogonal' to the error term. f and A are also
K x 1 vectors of the parameters to be estimated on
lagged dependent variables and instrumental vari-
ables respectively, and e, and ¢, are the countries’
fixed effect and the unexplained portion of the de-
pendent variable, hence e, ~1ID (0, 682). However,

1 Orthogonality in this sense means that the Z matrix comprises variables that are not correlated with the residuals.

http://dx.doi.org/10.21511/imfi.21(4).2024.31
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since the countries’ fixed effect does not vary with
time, it disappears when the first difference of
equation (3) is taken thus:

ABS, =C+ BABS, , +alAX, @
+AAZ, + A,

Equation (4) expresses the relative stability of
commercial banks in Africa as a function of an
arbitrary constant (C), changes in banks’ stability
level in the previous period, changes in other ex-
planatory variables (including the Fintech index)
and changes in instrumental variables and the
year dummies. The problem with estimating this
model is that of over-identification of instrumen-
tal variables such that M > K. The solution to this
problem is to collapse the endogenous variables in
the GMM command window. Thatis E (Z" ¢, ).

The GMM technique uses two estimators of dif-
ference GMM and the System GMM techniques.
The latter was employed in this study because of
its ability to reduce potential bias and imprecision
especially when the model is wrongly specified
or there are gaps in the model (Arellano & Bover,
1995; Blundell & Bond, 1998).

2.3.1. Model specification

The empirical model to be employed to achieve
the objective of this study is therefore specified in
equation (5), which expresses the real variables in
the model thus:

ABS, = p,+ BABS,_, + ,ABRA,
+B,ABLL, + B,ABNII, + B;AFtch,
+B.AFtch, + B,AGDPG,
+B,ABREG, + Ap,.

®)

The variables, their definitions, and measurements
are reported in Table 1.

2.3.2. U-shaped test

Having examined the first-order condition for a
nonlinear relationship between Fintech and bank
stability with equation (5), its second-order suffi-
cient condition is investigated using the Lind and
Mehlum (2010) U-test approach. This is necessary
to ascertain whether the relationship is U-shaped
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or monotonic. Studies like Chen et al. (2022)
and Okoli (2020) employed this test to exam-
ine the non-linear relationship between Fintech
and financial risk and credit risks, respectively.
Therefore, to do this, this study first sets the first
partial derivative of equation (5) with respect to
Fintech overtime equal to zero, i.e.:

0BS,
oFtch,

The variables remain as defined above and un-
der Table 1. The relationship is confirmed to be
U-shaped if at the lower bound of the interval,
the relationship is decreasing but increases at
the upper bound, otherwise the relationship is to
be monotonic. According to Lind and Mehlum
(2010), the null and the alternative hypotheses for
the test is presented thus:

=B, +2pB.Ftch, =0. 6)

H .

o

(,BS + 2/36Ftchl.tlower bound) > 0)
and/or (f;+2pFtch,upper bound)<0.

(7)

This can be rejected in favor of the alternative
hypothesis:

H,.:
( ,85 +20 6F tchl.tlower bound) < 0) (®)
and/or (f;+2pBFtch,upper bound) <0,

where B, + 2B, Ftch, lower bound and B, + 2 Ftch,,
upper bound represent the minimum and maxi-
mum values of Fintech changing with time and in
relation to bank stability, respectively. The rejec-
tion of the null hypothesis confirms the existence
of a U-shaped rather than a monotonic relation-
ship between Fintech and bank stability, other-
wise a monotonic relationship is implied.

3. RESULTS AND DISCUSSION

The analysis began with the presentation and dis-
cussion of the descriptive analysis and the corre-
lation test as presented in Tables 2 and 3, respec-
tively. These are necessary as they reveal the na-
ture, basic characteristics, and degree of connec-
tion between bank stability (BS) and its various
determinants. First, the descriptive statistics show

http://dx.doi.org/10.21511/imfi.21(4).2024.31
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that eight variables were sampled with a total of
three hundred and thirty-six observations. The re-
sult shows that except for the Fintech index (ftch)
which reported a negative median value, the rest
of the series had positive mean and median val-
ues. This suggests that the variables are increas-
ing over time, which further suggests a non-mean
reverting series. Their positive skewness and high
kurtosis values (above 3) are an indication that the
series is not normally distributed. Moreover, the
fact that the probability values of the Jarque-Bera
statistics are less than 5 percent for almost all the
series (except bank regulation (BREG)) accentu-
ates this fact. Therefore, estimating the model
with techniques that allow for normal Z-curve as-
sumptions such as the pooled mean group estima-
tor could be misleading.

Furthermore, high standard deviations, particularly
for bank stability (BS), bank liquid liability (BLL),
and bank non-interest income to total income (BNII)
at 8.11, 18.32, and 8.87 per cents, respectively, imply
that banking system among African economies is
prone to risks. This is because a high standard devia-
tion is an unconditional measure of risk.

Table 2. Descriptive statistics

On the other hand, the correlation test as reported
in Table 3 is necessary to ensure that the model is
free from the problem of multicollinearity. Although
there is a high correlation between ftch and ftchsq;
however, the adoption of the dynamic system GMM
estimation technique helps to circumvent this by
taking an orthogonal distribution approach of all the
variables (Bond et al., 2001). With an emphasis on the
dependent variable BS, the result reveals that both
bank-specific and macroeconomic variables were
negatively associated with bank stability. While this
does not necessarily imply that they impact negative-
ly bank stability, it does signify that they move in the
opposite direction ceteris paribus. Furthermore, the
correlation result reveals that Fintech and its squared
value are positively associated with bank stability,
while all other indicators of bank stability are nega-
tively related to it. The implication of this is that the
internal structures of banks and macroeconomic
variables among African economies are capable of
reducing their stability. Further tests were employed
to justify this assertion.

Next to the correlation result is the PCA result
used to generate an index for Fintech. The result

Source: Author’s compilation.

BS BRA BLL BNII FTCH FTCHSQ GDPG BREG
Mean 1732676 2.015776 21.81215 37.09154 © 0.154722 0.167519 3.953654 16.84582
Median | 1610382 1808288 1814893 3733569 0250586 0075192 _ 4184657 1701489
Maximum i 4451421 1819537 9169 .1.000000 : 1404712 : 26.97256
Minimum 3.713162 -0.326630 2. 088046 10.05221 | -1.957168 | 0.000261 : -14.54654 | 5. 472325
swoe | ewmm o | by | sgwe | sy | omves | jmn s
..K“rtos's e 4 551243.‘,. £..2423032 8. 0040744,. 4 239275‘,. 02608354 1 5348771 . 8 153581 . 2 689730
Jarque- Bera L1117993 1510302 © 5545580 1 21.55940 : 33.66877 : 234.6200 : 4 489 5079 ,...‘,4,.1.-7?.37.73,....
13
Sumsq.Dev . 220616 3480790 1124413 . 2638504 _ 8076577 1440918 4200414 . 6059.006
Observations 336 336 336 336 336 336 336 336
Table 3. Pairwise correlation result
Source: Author’s compilation.
BRA BNII BLR GDPG BREG Ftch Ftchsq
i B e
i lososotooms oasestiopg

Fieh . 03726% | -0258 00338
0.3112* —0.2248*

Ftchsqg

078
—0.3151*

700063 ;..
-0.38967 i.
~0.3589*

01sser 10000
—0.1581*

Note: * Significance at 5%.
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reveals that Fintech adoption among African
economies is more susceptible to mobile payment
systems?. Again, it shows that on average, emerg-
ing African economies (South Africa, Morocco,
Egypt) reported the highest adoption rate in the
recent past, which ranges between 70% to 95%.
This suggests that emerging economies might be
more prone to Fintech’s prospects and problems.
The percentage rate of Fintech adoption among
other African economies in the study ranges be-
tween 21% to 55% on average. This implies that
banks in African economies are gradually grow-
ing in the adoption of Fintech and diversifica-
tion to a technology-enabled financial solution.
However, this also suggests that African markets
are still at their developing stages in Fintech adop-
tion. Consequently, they might not be so much ex-
posed to financial volatilities and risks that are as-
sociated with the adoption of Fintech.

Results from the system generalized method of
moments (GMM) are presented in Table 4 and
Table 4 of this study, each with four unique mod-
els. While the short-run variables were presented
in Table 4, the long-run results (for only the short-
run significant variables) are the focus of Table
4. The first model in Table 4 presents results for
only banks’ specific variables. Models 2 and 3 fo-
cused on including Fintech and macroeconomic
variables, respectively, to model 1. In addition to
Model 3, Model 4 addressed the roles regulatory
quality/institutional development® and the non-
linear effect of Fintech could have on bank stability.

First, in Model 1, the result reveals that most bank-
specific indicators significantly dampen bank
stability during the short and long run (Table 5,
model 5). The result shows that a unit increase in
bank return on assets (BRA) on average and ceter-
is paribus is associated with 1.715 units and 5.814
units decrease in bank stability (BS) during the
short run and long run, respectively, at a one per-
cent significance level. Likewise, a unit increase
in bank liquid liability is on average and ceteris
paribus associated with 0.048 and 0.163 unit de-
crease in bank stability during the short run and
long run6 respectively, at 5 percent significance
levels. Moreover, the study also found that banks’

2 See Table 1A in the appendix section.

diversification also detracts from their stability
levels both during the short and long run. These
ambiguous results could be attributed to exces-
sive regulations of banks by the monetary authori-
ties, poor capital base, and poor innovations and
technology adoption among banks in the region.
Although these findings are consistent with those
of Ali and Puah (2019) and Ozili (2018), they ob-
served that the direction of impact depends on
the type of banking stability proxy employed by
the researcher and on whether the period of study
is a pre-crisis, during-crisis or post-crisis period.
Bank-specific factors will ultimately detract from
their efficiency and stability during financial stress
periods (Ozili, 2018). This could worsen especially
in regions with sluggish growth, poor institution-
al quality, and technology adoption (Okoli, 2020).

Models 2 and 3 aim to circumvent the poor tech-
nology adoption and the absence of macroeco-
nomic variables by including Fintech and GDPG
in Models 2 and 3, respectively. Aside from ob-
taining a consistent result that bank-specific fac-
tors detract from bank stability as in Model 1, re-
sults from Model 2 show that adopting Fintech
among African banks could worsen the status quo.
That is, apart from its (Fintech’s) negative signifi-
cant impact on bank stability at 4.524 units during
the short run at a 5 percent significance level, it
increased the negative effect of bank-specific vari-
ables on stability. However, results from Model 3
suggest that including GDPG can raise bank sta-
bility by 22.9 percent ceteris paribus at a 1 percent
significance level. Results from Model 3 further
found that the inclusion of GDPG in the model
reduces the negative impact of bank-specific vari-
ables and corrects the negative effect of Fintech
adoption. This implies that the impact of Fintech
on banks’ stability is strengthened by macroeco-
nomic aggregates but it can be weakened by inter-
nal factors.

Furthermore, as Fintech significantly weakens
bank stability but improves the impact of bank-
specific variables (Model 2), it is an indication
that Fintech adoption could have a monotonic
effect on bank stability. Therefore, this study ar-
gues that Fintech’s deteriorating effect on bank

3 Note that institutional development is measure with regulatory quality in this study.
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Table 4. Short-run system GMM results based on equation (3)

Source: Author’s compilation.

) Model (1) Model (2) Model (3) Model (4)
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ABS ABS ABS ABS

14.488 13.701 8.150 7.818
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Note: Absolute value of t statistics in parentheses. *** significant at 1%; ** significant at 5%; * significant at 10%.

stability during the short run could be attributed
to knowledge gaps and adaptive issues usually as-
sociated with early technology adoption. However,
as people become increasingly aware of Fintech
in the long run, its adoption begins to positive-
ly affect bank stability. This claim was strength-
ened by Jugurnath, et al. (2018) who asserted that
Fintech adoption, especially among African econ-
omies, comes with both problems and prospects.
This monotonic/nonlinear relationship between
Fintech and bank stability becomes the focus of
Model 4. Therefore, empirical evidence based on
Model 4 reveals that a U-shape relationship is im-
plied between Fintech and bank stability during
the short run. This is because a unit increase in
Fintech on average and ceteris paribus detracts
from bank stability by 22.053 units but beyond
a certain threshold, further adoptions of Fintech
improve bank stability by 14.257 units at 5 percent
significance levels in the short run. This means
that during the short run, adopting Fintech will
first worsen a bank’s stability; however, beyond a
certain threshold, it will significantly improve its

http://dx.doi.org/10.21511/imfi.21(4).2024.31

stability. This finding is supported by Okoli (2020),
who employed the panel ARDL technique to ex-
amine the impact of Fintech on credit risk among
the BRICS economies. However, findings from
Chen et al. (2022) suggest that the relationship is
monotonic/inverted U-shaped for the entire pe-
riod. These inconsistent results necessitated the
estimation of its long-run output of the short-run
significant variables. Equation (9) is used to esti-
mate the log-run coefficients:

Long - Run Coefficients = %,

©)

where f3’s are the short-run parameters and § is
the coefficient of the first lag of the dependent
variable (BS, ). The results as presented in Table
5 reveal that consistent short-run results were ob-
tained during the long run (see Models 5-7). This
long-run estimate is supported by empirical evi-
dence (Reed & Zhu, 2017; Saini & Singhania, 2018;
Albulescu, 2015). However, Model 8 shows that
the relationship is monotonic during the long run
rather than a U-shaped relationship found in the
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Table 5. Long-run results based on the short-rum system GMM outputs in Models 1-4

Source: Author’s compilation.

Variables Model 5 Model 6 Model 7 Model 8
Constant 49.108 827.750 —249.766
onstan - - - - - RN
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Note: *** significant at 1%; ** significant at 5%; * significant at 10%. NSLS = No Short-run and Long-run Significance.

short run. That is, a unit increase in the adoption
of Fintech will on average and ceteris paribus raise
bank stability by 57.098 units but as the adoption
level reaches a particular threshold point, further
adoption of Fintech among African economies
will significantly reduce bank stability by 36.912
units.

This reverse relationship from U-shaped to in-
verted U-shaped in the long run with higher mag-
nitude suggests that the relationship is a cyclical
oscillatory divergent model. This can best be mod-
eled with a polynomial rather than a quadratic
function with multiple thresholds.

Plot of Bank Stability Growth (2004-2021)

Bank Stability (BS)

This assertion is strengthened by the growth pat-
tern of bank stability as presented in Figure 1.
Coeflicients of the year dummies as obtained in
Model 4 were employed to plot the graph of the
growth process of bank stability among African
economies with particular reference to Fintech
adoption. The graph shows that bank stability
among African economies ranges between 0.75
and -1.89. The closer the growth pattern is to zero,
the better the system’s stability. The result shows
that African banks were highly unstable/volatile
between 2004 and 2009. This was attributed to
the negative impact of the global financial crisis.
Again, an oscillatory divergent time path was also

Source: Estimation

2005 2010

2015 2020

Years

Figure 1. Growth pattern of bank stability among African economies 2004-2021
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Table 6. Results of the Lind & Mehlum test for the U-shaped relationship

Source: Author’s compilation.

H,: Monotone or Inverse U shape vs H : U shape

Particulars

Lower bound Upper bound

Interval

Overall test of the presence of a U shape:
t-value = 1.46 P-Value = .0097 Extreme point: 0.7734202

implied after the year 2020. This could be attribut-
ed to the global lockdown following the outbreak
of the COVID-19 pandemic.

Given that a U-shaped relationship was found
in the short run, and a monotonic relation-
ship was found in the long run, the Lind and
Mehlum (2010) U-test analysis was employed as
a second-order sufficient check to either refute
or affirm the direction of the relationship. The
results from the U-test as presented in Table 6
suggest that we can reject the null hypothesis of
monotone and accept the alternative hypothesis

of the U-shaped relationship between Fintech
and bank stability.

This is because, at the lower bound of the series,
the slope of the curve is downward sloping, that is,
it is significantly negative, and at the upper bound,
it is significantly positive thereby suggesting that
Fintech adoption within the financial system
among African banks will first worsen the state of
art before improving it. Moreover, the results show
that on average Fintech adoption will not fall be-
low the 77.3 threshold point before Fintech adop-
tion begins to improve bank stability in Africa.

CONCLUSION

This study explored the dynamic impact of Fintech on bank stability among twenty-six African econo-
mies for the period 2004 to 2021. The study is motivated by the controversial debate in the economic lit-
erature on the prospects and problems of Fintech, especially as it concerns bank stability in Africa. The
study hypothesized that Fintech adoption can deteriorate bank stability in the short run, however, as its
adoption grows beyond a certain threshold, it will promote bank stability. The findings show that this
hypothesis is true as Fintech first worsens bank stability before improving it. Hence, the study concludes
that a short-run U-shaped relationship exists between Fintech and bank stability among African econo-
mies. This was confirmed by the second-order U-test. However, the long-run analysis reveals an incon-
sistent conclusion as the relationship turns out to be monotonic with a greater magnitude of impact.
Consequently, the study concludes that the impact of Fintech on bank stability can best be described as
an oscillatory/cyclical divergent time path that can threaten future financial crises if not regulated by
financial authorities.

With a clear precision to this conclusion, findings from the plot of bank stability over time affirm the
cyclical divergent relationship between Fintech and bank stability with the greater explosion between
2007 to 2009 and beyond 2020. The study attributed the high fluctuations within these two periods to
the cyclical fluctuations of the 2007/2008 global financial crisis and the economic downturns following
the 2020 global shutdown of the COVID-19 pandemic. Further studies can investigate the role of such
structural breaks in bank stability in the context of Fintech adoption.

In addition to the cyclical divergent relationship between Fintech and bank stability, results from
Models 1 to 3 show that bank internal variables significantly detract from their stability level, while
the macroeconomic variable (GDPQG) significantly promotes it. This implies that the stability of most
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African banks was hindered by poor and incompetent managerial networks within the banking system,
whereas external factors/policies can promote it. Moreover, findings based on Model 4 show that insti-
tutional quality, a proxy for bank regulatory quality (BREG), could not significantly explain the varia-
tions in bank stability among African banks. Therefore, the ability of Fintech to improve or worsen bank
stability is not strengthened or weakened by poor institutions. However, the role of institutional quality
is dependent on the type of measure for institutional quality employed by the researcher and the model
specification (Haldane & Neumann, 2016). Based on the foregoing findings, conclusions, and policy im-
plications, the study recommends bank collaboration with Fintech companies to harness and maintain

a consistent and growing impact on their stability and efficiency.

AUTHOR CONTRIBUTIONS

Conceptualization: Tochukwu Okoli.
Data curation: Tochukwu Okoli.

Formal analysis: Tochukwu Okoli.
Funding acquisition: Tochukwu Okoli.
Investigation: Tochukwu Okoli.
Methodology: Tochukwu Okoli.

Project administration: Tochukwu Okoli.
Resources: Tochukwu Okoli.

Software: Tochukwu Okoli.

Supervision: Tochukwu Okoli.
Validation: Tochukwu Okoli.
Visualization: Tochukwu Okoli.

Writing - original draft: Tochukwu Okoli.
Writing - review & editing: Tochukwu Okoli.

REFERENCES

1. Abadji, J., & Brunnermeier, M. 4. Ali, M., & Puah, C. H. (2019). The
(2018). Blockchain economics internal determinants of bank
(No. w25407). National Bureau of profitability and stability: An
Economic Research. insight from banking sector of
Pakistan. Management Research
Review, 42(1), 49-67. https://doi.
org/10.1108/MRR-04-2017-0103

2. Albulescu, C. T. (2015). Do
foreign direct and portfolio
investments affect long-term
economic growth in central and
eastern Europe? Procedia Eco-
nomics and Finance, 23, 507-512.
https://doi.org/10.1016/52212-
5671(15)00539-0

5. Allen, F, Carletti, E., Cull, R., Qian,
J. Q. Senbet, L., & Valenzuela, P.
(2014). The African financial de-
velopment and financial inclusion
gaps. Journal of African Econo-
mies, 23(5), 614-642. https://doi.

3. Alexander, A. ], Shi, L., & org/10.1093/jae/eju015

Solomon, B. (2017). How

Fintech is reaching the poor

in Africa and Asia. Interna-

tional Finance Corporation,

World Bank Group. Retrieved

from https://www.researchgate.

net/publication/352155895_

How_Fintech_is_Reaching_the_

Poor_in_Africa_and_Asia A_

Start-Up_Perspective

6. Arellano, M., & Bover, O. (1995).
Another look at the instrumental
variable estimation of error-
components models. Journal
of Econometrics, 68(1), 29-51.
https://doi.org/10.1016/0304-
4076(94)01642-D

7. Azarenkova, G., Shkodina, I., Sam-
orodov, B., & Babenko, M. (2018).

396

The influence of financial technolo-
gies on the global financial system
stability. Investment Management
& Financial Innovations, 15(4),

229. http://dx.doi.org/10.21511/
imfi.15(4).2018.19

Benyah, E E. K. (2010). The
determinants of financial develop-
ment: A focus on African countries.
Jonkoping University. Jonkdoping
International Business School, JIBS,
Economics. Retrieved from https://
hj.diva-portal.org/smash/record.
jsf?pid=diva2%3A337616&dsw
id=-2292

Blundell, R., & Bond, S. (1998). Ini-
tial conditions and moment restric-
tions in dynamic panel data models.
Journal of Econometrics, 87(1),
115-143. https://doi.org/10.1016/
S0304-4076(98)00009-8

Bond, S. R., Hoefller, A., & Temple,
J. R. (2001). GMM estimation of

http://dx.doi.org/10.21511/imfi.21(4).2024.31



empirical growth models. Re-

trieved from https://jontemple.org.

uk/wp-content/uploads/2020/06/
bht10.pdf

11. Broby, D. (2021). Financial
technology and the future of
banking. Financial Innovation,
7(1), 47. Retrieved from https://
ideas.repec.org/a/spr/fininn/
v7y2021i1d10.1186_s40854-021-
00264-y.html

12. Chen, B, Yang, X., & Ma, Z.
(2022). Fintech and financial
risks of systemically important
commercial banks in China: an in-
verted U-shaped relationship. Sus-
tainability, 14(10), 5912. https://
doi.org/10.3390/su14105912

13. Danisman, G. O., & Demirel, P.
(2019). Bank risk-taking in devel-
oped countries: The influence of
market power and bank regula-
tions. Journal of International
Financial Markets, Institutions and
Money, 59, 202-217. https://doi.
org/10.1016/j.intfin.2018.12.007

14. Decaro, V. (2017). Crypto-currency
and blockchain: the revolution of
the world economic system and
digital identities. Retrieved from
https://www.researchgate.net/
publication/325765732_Crypto-
currencies_The_Revolution_in_
the_World_Finance

15. Deng, L., Lv, Y, Liu, Y., & Zhao, Y.
(2021). Impact of Fintech on bank
risk-taking: Evidence from China.
Risks, 9(5), 99. Retrieved from
https://ideas.repec.org/a/gam/
jrisks/v9y2021i5p99-d557352.
html

16. Eyal, I. (2017). Blockchain tech-
nology: Transforming libertarian
cryptocurrency dreams to finance
and banking realities. Computer,
50(9), 38-49. Retrieved from
https://doi.ieeecomputersociety.
org/10.1109/MC.2017.3571042

17. Ernest and Young. (2017). EY
Fintech Adoption Index. The rapid
emergence of Fintech. Retrieved
from http://www.ey.com/Publi-
cation/vwLUAssets/ey-Fintech-
adoption-index-2017/$FILE/ey-
Fintech-adoption-index-2017.pdf

18. Foley, S., Karlsen, J. R., & Putnins,
T. J. (2019). Sex, drugs, and
bitcoin: How much illegal activity

http://dx.doi.org/10.21511/imfi.21(4).2024.31

19.

20.

21.

22.

23.

24.

25.

Investment Management and Financial Innovations, Volume 21, Issue 4, 2024

is financed through cryptocur- 26.

rencies? The Review of Financial
Studies, 32(5), 1798-1853. https://
doi.org/10.1093/rfs/hhz015

Gai, P, Kapadia, S., Millard, S., &
Perez, A. (2008). Financial in-
novation, macroeconomic stability
and systemic crises. The Economic

Journal, 118(527), 401-426. 27.

https://doi.org/10.1111/j.1468-
0297.2007.02127.x

Guo, Y., Wang, H., Wu, Z., Wang,
S., Sun, H,, Senthilnath, J., &

Fu, Y. (2020). Modified red blue
vegetation index for chlorophyll
estimation and yield prediction
of maize from visible images

captured by UAV. Sensors, 20(18), 28.

5055. https://doi.org/10.3390/
s20185055

Haldane, A., & Neumann, T.
(2016). Complexity in regula-
tion. The Palgrave Handbook
of European Banking, 323-

347. Retrieved from https:// 29.

link.springer.com/chapter/1
0.1057/978-1-137-52144-6_13

Huang, Y., & Zhang, H. (2022).
Research on the Influence of
Fintech Development on the Op-
erating Benefit of Banks. Journal of

Risk Analysis and Crisis Response, 30.

12(2). https://doi.org/10.54560/
jracr.v12i2.327

Jugurnath, B., Bissessur, R., Ram-
tohul, P., & Mootooganagen, R.
(2018, April). Fintech and digital
banking: perception and usage

in Mauritius, a logistic regression 31

approach. In The 5th IBSM Inter-
national Conference on Business,
Management and Accounting (pp.
19-21). Retrieved from https://
www.caal-inteduorg.com/pro-
ceedings/ibsm5/M2-05.pdf

Kayed, S., Altaany, M., Meqbel, R.,  32.

Khatatbeh, I. N., & Mahafzah, A.
(2024). Bank FinTech and bank
performance: evidence from an
emerging market. Journal of Fi-
nancial Reporting and Accounting.
https://doi.org/10.1108/JFRA-09-
2023-0526

Laeven, L., & Levine, R. (2009). 33,

Bank governance, regulation and
risk taking. Journal of finan-

cial economics, 93(2), 259-275.
https://doi.org/10.1016/j.jfine-
€0.2008.09.003

Lee, C.C, Li, X, Yu,C. H., &
Zhao, J. (2021). Does Fintech in-
novation improve bank efficiency?
Evidence from China’s banking
industry. International Review of
Economics & Finance, 74, 468-
483. https://doi.org/10.1016/j.
iref.2021.03.009

Lestari, D., & Rahmanto, B. T.
(2023). Fintech and its challenge
for banking sector. Lestari, D., &
Rahmanto, BT (2021). Fintech and
Its Challenge for Banking Sector.
The Management Journal of BINA-
NIAGA, 6(01), 55-70. Retrieved
from https://papers.ssrn.com/sol3/
papers.cfm?abstract_id=4514681

Lind, J. T., & Mehlum, H. (2010).
With or without U? The appropri-
ate test for a U-shaped relation-
ship. Oxford Bulletin of Economics
and Statistics, 72(1), 109-118.
https://doi.org/10.1111/j.1468-
0084.2009.00569.x

Lin, K. C., & Dong, X. (2018).
Corporate social responsibility en-
gagement of financially distressed
firms and their bankruptcy likeli-
hood. Advances in Accounting, 43,
32-45. https://doi.org/10.1016/j.
adiac.2018.08.001

Li, L., Gao, W,, & Gu, W. (2023).
Fintech, bank concentration and
commercial bank profitability:
Evidence from Chinese urban
commercial banks. Finance Re-
search Letters, 57, 104234. https://
doi.org/10.1016/j.fr1.2023.104234

Meyer, D., & Okoli, T. T. (2023).
Financial technology develop-
ment: Implications for traditional
banks in Africa. Investment Man-
agement and Financial Innova-
tions, 20(3), 166-176. https://doi.
org/10.21511/imf1.20(3).2023.14

Okoli, T. T. (2020). Is the
relationship between financial
technology and credit risk mono-
tonic? Evidence from the BRICS
economies. Asian Economic and
Financial Review, 10(9), 999.
http://dx.doi.org/10.18488/journal.
aefr.2020.109.999.1011

Okoli, T. T., & Tewari, D. D.
(2020). Investigating the deter-
minants and growth of financial
technology depth of penetration
among the heterogeneous Africa
economies. Cogent Economics &

397



Investment Management and Financial Innovations, Volume 21, Issue 4, 2024

34.

35.

36.

37.

Finance, 8(1), 1838691. Retrieved
from https://www.econstor.eu/
handle/10419/270003

38.

QOkoli, T. T., & Tewari, D. D.
(2021). Does the adoption process
of financial technology in africa
follow an inverted u-shaped hy-
pothesis? An evaluation of Rogers
diffusion of innovation theory.
Asian Academy of Management

Journal of Accounting & Finance, 39,

17(1). http://dx.doi.org/10.21315/
aamjaf2021.17.1.10

Ozili, P. K. (2018). Banking
stability determinants in Africa.
International Journal of Mana-
gerial Finance, 14(4), 462-483.
Retrieved from https://mpra.
ub.uni-muenchen.de/101825/

Reed, W. R., & Zhu, M. (2017). 40.

On estimating long-run effects

in models with lagged dependent

variables. Economic Modelling, 64,
302-311. https://doi.org/10.1016/j.
econmod.2017.04.006

Saini, N., & Singhania, M. (2018).
Determinants of FDI in devel-

oped and developing countries: A
quantitative analysis using GMM.
Journal of Economic Studies, 45(2),

398

41.

348-382. https://doi.org/10.1108/
JES-07-2016-0138

Sere-Ejembi, A., Udom, L. S.,
Salihu, A., Atoi, N. V., & Yaaba, B.
N. (2014). Developing banking
system stability index for Nigeria.

CBN Journal of Applied Statis- 42.

tics, 5(1), 49-77. Retrieved from
https://dc.cbn.gov.ng/jas/vol5/
iss1/4/

Shaddady, A., & Moore, T. (2019).
Investigation of the effects of fi-
nancial regulation and supervision
on bank stability: The application
of CAMELS-DEA to quantile re-
gressions. Journal of International

Financial Markets, Institutions 43.

and Money, 58, 96-116. https://doi.
org/10.1016/j.intfin.2018.09.006

Sinenko, N, Titarenko, D., &
Arins, M. (2013). The Latvian
financial stress index as an im-

portant element of the financial 44.

system stability monitoring
framework. Baltic Journal of Eco-
nomics, 13(2), 87-112. Retrieved
from https://ideas.repec.org/a/bic/
journl/v13y2013i2p85-110.html

Sodokin, K., Egbeleo, E., Kuessi,
R., Couchoro, M. K., & Agbodji,
A. E. (2023). Regulation, institu-

tional quality, and stability of the
banking system in West African
Economic and Monetary Union.
Cogent Economics & Finance,
11(2), 2256127. https://doi.org/10.
1080/23322039.2023.2256127

Unsal, D. E (2011). Capital flows
and financial stability: monetary
policy and macroprudential
responses (No. 11-189). Interna-
tional Monetary Fund. Retrieved
from https://www.imf.org/en/Pub-
lications/WP/Issues/2016/12/31/
Capital-Flows-and-Financial-Sta-
bility-Monetary-Policy-and-Mac-
roprudential-Responses-25153

Wang, R,, Liu, J., & Luo, H. (2021).
Fintech development and bank
risk taking in China. The Euro-
pean Journal of Finance, 27(4-5),
397-418. https://doi.org/10.1080/1
351847X.2020.1805782

Yen, N. D. H., & Huy, D. T. N.
(2023). Analyzing Effects of
Institutional Quality on Banking
Stability: Evidence from ASEAN
Countries. International Journal
of Professional Business Review,
8(4), e01154-e01154. https://
doi.org/10.26668/businessre-
view/2023.v8i4.1154

http://dx.doi.org/10.21511/imfi.21(4).2024.31



Investment Management and Financial Innovations, Volume 21, Issue 4, 2024

APPENDIX A
Table Al. Results of the principal component analysis for Fintech index

Source: Author’s estimation.

Number of obs = 468
Number of comp. =4; Trace =4
Rotation: (unrotated = principal); Rho = 1.0000

Principal components/correlation Principal components (eigenvectors)

Evalue . Diff
239413 i 1.35418
1.03995 0.644653
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