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1. INTRODUCTION

Over the last 10 years, the intersection of finance and technology - also known as FinTech - has
become one of the most disruptive industries in the global economy. FinTech innovations are increasingly
eroding the traditional boundaries that help commercial banking establishments keep to the same category
of competition and disruption they have long encountered [1]. According to the Financial Stability Board,
FinTech is “technologically enabled innovation in financial services that could lead to new financial
business models, applications, processes or products with an associated "material effect" on financial
markets and institutions” [2]. This definition reflects the magnitude of change in the business of banking
today, which is both the supply-side and demand-side.

The emerging market economies play a unique part in this FinTech story and are becoming more
and more important. Banks in emerging markets are not as well established as in developed markets, and
regulatory structures are less sophisticated and well-developed. In the last ten years, there has been
exponential growth in the adoption of mobile money, digital lending platforms, open banking ecosystems
and other digital services in countries like Pakistan, Vietnam, and Kenya. M-Pesa has changed the financial
landscape in Kenya, while Vietnam and Pakistan have witnessed a quick government-driven process of
digitalization of payment instruments, partly due to economic recovery plans in the post-COVID-19 era [3].

However, in spite of this positive and transformative background, the academic literature
examining the exact nature of the link between FinTech adoption and financial performance of emerging
markets commercial banks has been scant and subject to empirical debate. Several studies indicate that
FinTech development has a positive impact on the profitability of banks due to various advantages,
including lower transaction costs, increased customer acquisition and improved credit risk assessment [4]
[5]. However, other scholars believe that FinTech disruption narrows net interest margins, due to the
greater competition in retail lending and the mobilization of deposits [6], [7]. It is important to note that
this inconclusive evidence base is due to methodological variations in studies and the local nature of the
dynamics between FinTech and banking in developing and developed economies.

This is one in a long line of papers that develop analyses of banking systems. This paper adds to
this growing body of literature by creating a multi-country panel data set of 87 commercial banks in
Pakistan, Vietnam, and Kenya for 2013-2022 and using the System GMM estimator to deal with the
endogeneity issues that many dynamic banking panel models suffer from. Digital payment penetration
(percentage of adults using or receiving digital payments), mobile banking adoption rates and the volume
of P2P lending in relation to the total volume of credit are the three main proxies of FinTech adoption.
Return on Assets (ROA), Return on Equity (ROE), Net Interest Margin (NIM) and Cost-to-Income Ratio (CIR)
are used to capture the financial performance of banks.

The rest of the paper is organized as follows: In Section 2, the relevant theoretical and empirical
literature is reviewed. The data, variables and econometric methodology are described in Section 3. The
empirical results are outlined and discussed in section 4. The policy implications and directions for future
research are included in the last section

2. RELATED WORK

Since 2018, the academic research on FinTech and bank performance has received a strong boost
and a wide array of evidence has been produced that spans various economic contexts and is highly varied
in its nature. Twenty representative papers are summarized in the following review, numbered in the
sequence the papers are cited in this study.

Mention [1] conducted a pioneering and significant mapping of the disruptive path of the FinTech
giants which traced the path of digital finance innovations and how they were systematically taking the
competitive moats of incumbent commercial banks. A taxonomy of disruption channels was introduced and
is used as the theoretical framework for this study's three proxies of FinTech adoption.

The Financial Stability Board [2] recently released a groundbreaking definitional and analytical
framework for FinTech as a technologically driven innovation that has the potential to create new business
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models, applications and processes that have significant impact on financial markets and institutions. The
definition remains relevant in academic and policy studies, and is used to set the conceptual frames for the
FinTech analysed in this study.

In emerging markets, such as Kenya, Pakistan and Vietnam, [3] examined the impact of FinTech on
mobile money usage and the post-COVID-19 economic digitization. Their study provides a snapshot of the
speed of financial inclusion and the conducive conditions set up by the government-sponsored digital
payment schemes for the effects of FinTech at the bank level studied in this panel.

In a cross-country Asia-Pacific panel, [4] analyzed the effect of the development of financial
technology firms on the performance of commercial banks, and found that the development of financial
technology positively affects the bank's profitability mainly by improving the fee-income channels of the
banks. The methodological decisions made in this study are driven by their System GMM specification and
their definition of FinTech using digital payment penetration.

In China, [5] examined how FinTech affects the profitability of banks, and found that the effect of
FinTech on bank profitability is mediated in a positive manner by operational efficiency gains. To account
for the effects on state-owned banks in comparison to private banks, the study used a fixed-effects panel
regression with interaction terms, which also provides an incentive for the bank-size heterogeneity
analysis performed in Section 4.5 of the present study.

In contrast [6] showed that P2P lending growth in China is inversely related to the profitability of
traditional banks as FinTech lenders compete with conventional banks for credit market shares by offering
lower interest rates. They have Difference GMM evidence which establishes the theoretical foundations for
the NIM compression hypothesis tested in this paper, Section 4.3.

[7] Examined the competitive pressure faced by the FinTech firms and incumbent commercial
banks in retail banking markets in Europe, and they discovered that the digital lenders systematically
squeeze out net interest margins by having lower cost operating models, with better deposit and credit
rates. The competition-fragility framework are used to inform the NIM discussion in Section 4.3 of this
study.

[8] Did a qualitative study on the management hurdles that hinder digital transformation in
European banks. Their survey results highlighted three factors as the key barriers: risk aversion, legacy
infrastructure and regulations, complementing quantitative performance studies and contextualizing the
different levels of FinTech adoption found across the three countries in this study’s sample.

[9] Reporta cross-country analysis between the FinTech credit activity and bank performance, and
the moderating effect of bank regulation. This is because FinTech credit performs well only in countries
with good institutional quality, which is different in Pakistan, Vietnam and Kenya; in this study the
macroeconomic variable set controls for institutional quality.

[10] Made a comprehensive review of the technological disruption of banking, covering the three
waves of FinTech — digital payments, credit platforms and embedded finance — as well as its systemic
relevance to banking business models. Their theoretical framework that places FinTech-bank competition
within the larger financial disintermediation framework offers the paper's overall narrative structure for
the literature review and on the competition fragility arguments explored herein.

[11] Extended the profitability analysis to Islamic banking and studied the sample of a dual banking
system, concluding that the digitalization has a positive and significant impact on the profitability of both
conventional and Islamic banks. Their evidence is more relevant to this study for Pakistan sub-sample as
Islamic banking assets account for a substantial portion of the commercial banking assets in Pakistan.

[12] Made a conceptual contribution by systematically reviewing the literature on digital
transformation from other sectors, in which they proposed a holistic definition and an analytical
perspective on the digital transformation as a phenomenon of organization with strategic and structural
components. The difference between digitization, digitalization and digital transformation helps to explain
the range of concepts behind the FinTech adoption proxies used in this study.

On this basis, [13] explored the impact of the development of FinTech on the efficiency of banks in
China by adopting a two-stage empirical method of Data Envelopment Analysis and double-bootstrapped
truncated regression. The results they obtained indicated that FinTech development has a significant
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positive impact on bank technical efficiency, especially for joint-stock commercial banks, and this impact is
reliant on the level of financial development in the regions — which is directly related to the country-level
heterogeneity analysis conducted in Section 4.5.

In an emerging market, [14] investigated the relationship between FinTech P2P lending and bank
performance in both conventional and Islamic banks, concluding that P2P lending positively impacts bank
performance especially for Islamic banks in both normal and crisis periods. The mixed results found in the
different types of banks further support the robustness of the bank-size stratification analysis presented in
Section 4.5 of this study.

For example, [15] investigated digitalization as a sustainability linked strategy, finding that digital
engagement among banks is linked to higher profitability and lower risk exposure, which makes the
FinTech agenda more related to environmental, social and governance goals. Their cross country evidence
from international banking serves as an appropriate cross country benchmark to place in context the
profitability results found in the current emerging market sample.

In the two-step GMM, the standard errors are substantial misspecified—particularly in finite
samples—and this introduces size distortions in the inference resulting from the asymptotic
approximation. Windmeijer [16] solved this important econometric issue by proposing finite-sample
corrected standard errors, which have a significant impact on the size distortions of asymptotic inference
for dynamic panel settings. In this study, the robustness checks in Section 4.5 use his correction procedure
for both of the estimators here (Arellano-Bond and Blundell-Bond).

[17] Analyzed the heterogeneous impact of digital banking adoption on the profitability of large
and small commercial banks in Tirkiye and concluded that digital banking adoption primarily benefits
larger commercial banks by increasing ROE while for smaller commercial banks, the gains of digital banking
adoption are more balanced across ROE and the other profitability indicators. The results of their bank-
size stratification confirm the heterogeneity results that were reported in this study in Section 4.5.

[18] Developed an estimator (called Difference GMM estimator) for dynamic panel data models
that overcomes the Nickell bias which afflicts the standard fixed-effects estimation and incorporates lagged
levels of the dependent variable as instruments to identify firm-specific fixed effects. The instrument
validity tests used by them (2nd order serial correlation (AR (2))) are used throughout the estimation in
Section 4 of this study.

[19] Extended the difference GMM framework by introducing the System GMM estimator which
includes both levels and first difference moment conditions to introduce efficiency gains, primarily when
the dependent variable is lagged, and it is weak instrument. It is important to note that the System GMM
estimation technique introduced in this groundbreaking study forms the main estimation method of the
current paper.

[20] Did a thorough review on the digital finance adoption in Africa and outlined the pathways by
which mobile money, digital credit and agent banking platforms are enhancing financial access and
institutional effectiveness in low-income economies. The results from his research on the Kenya M-Pesa
ecosystem and its impact on the commercial bank deposits and fee income are critical country-level context
to the results of the Kenya sub-sample results in this study.

3. METHODOLOGY

3.1. Data and Sample

The balanced panel database consists of 87 commercial banks in three emerging market
economies (EMMEs) namely Pakistan (29 banks), Vietnam (32 banks) and Kenya (26 banks) with annual
observations from 2013 to 2022, resulting in 870 bank-year observations. The financial data of banks were
taken from Bankscope and Orbis Bank Focus databases and complemented with the annual bank reports
from central banks for each country. The sources of data for country level indicators of fintech adoption
were the Global Findex Database by the World Bank and the Global Alternative Finance Reports by the
Cambridge Centre for Alternative Finance (CCAF). To reduce the effects of outliers, all the financial
variables were winsorized at the 1st and 99th percentiles.
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3.2. Variables

The dependent variables are financial performance measures of banks: Return on Assets (ROA) is
net income/total assets; Return on Equity (ROE) is net income/shareholders equity; Net Interest Margin
(NIM) is net interest income/average earning assets; and the Cost-to-Income Ratio (CIR) is operating
costs/operating income with a lower ratio representing better operating efficiency.

Independent Variable: Three proxies of the adoption of FinTechs are used. Digital Payment
Penetration (DPP) is the percentage of the population of adults (15 years old and over) that made or
received a digital payment during the last year. The percent of mobile money account holders to the banked
adult population is used as an indicator of Mobile Banking Adoption (MBA). The measurement of the P2P
Lending Volume (P2PV) is the total amount of P2P loans originated in a country, as a percentage of total
domestic loans to the private sector.

The variables controlled: Bank size (Log total assets), Capital adequacy (Equity/total assets),
Credit risk (Non-performing loans/total loans), Liquidity (Liquid assets/total assets), GDP growth rate, and
Inflation rate as also done by the previous studies. These controls are drawn from the bank-specific
heterogeneity, and macroeconomic conditions, that have a direct impact on the performance of banks.

3.3. Econometric Specification

As banks' profitability is inherently a dynamic phenomenon, with profits in the recent past
influencing the profitability of the current period, we use the System Generalized Method of Moments
(System GMM) estimator proposed by Arellano and Bond [18] and extended by Blundell and Bond [19].
The estimator includes equations across the two levels and differences, including lagged levels and
differences of the endogenous regressors as instruments, as a solution to the Nickell bias that arises in a
fixed-effects model for a short dynamic panel. The baseline model is given by the following:

PERFit = a + B1PERFit—1 + [, FINTECHit + B3 BANKit + 4 MACROit + pi + At + «it

PERFit represents the performance indicator (ROA, ROE, NIM, or CIR) of bank i in year t; and
PERFit-1 is the lagged dependent variable. FINTECHit is a vector of FinTech adoption proxies, BANKit is a
vector of bank-specific control variables, MACROIit captures country-level macroeconomic controls, pi and
At are bank and year fixed effects respectively, and ¢it is the idiosyncratic error term. Arellano-Bond AR(2)
test for second order serial correlation and Sargan-Hansen test for instrument exogeneity are used to test
the validity of instruments.

4. RESULTS AND DISCUSSION

4.1. Descriptive Statistics

The mean ROA is 1.42% (SD = 0.89%) which is comparable to the emerging markets average found
in previous literature. The sample of banks had a mean ROE of 13.6% (SD = 6.2%) which indicates moderate
equity profitability. There is significant variation in digital payment penetration during the study period,
with Kenya averaging DPP of ~82% (SD = 18.5%) due to its game-changer M-Pesa, and Pakistan DPP of
~28% (SD = 18.2%). The average of Mobile Banking Adoption is 31.2% and Mobile banking Volume as a
percentage of total credit averages 2.8% as well. The descriptive statistics in Table 1 show that there is
significant cross-country variation in both the extent of FinTech adoption and the bank performance
indicators.

Table 1. Descriptive Statistics of Key Variables (N = 870 Bank-Year Observations, 2013-2022)

Variable Mean SD Min Max Kenya Pakistan
ROA (%) 1.42 0.89 -1.20 4.30 1.71 1.22
ROE (%) 13.60 6.20 -8.40 34.50 15.80 12.40
NIM (%) 4.87 2.14 1.20 11.60 6.10 4.40
CIR (%) 58.30 11.40 32.10 87.60 55.20 61.70
DPP (%) 38.70 21.40 9.30 82.00 82.00 28.00
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MBA (%) 31.20 18.60 5.10 74.30 74.30 18.90
P2PV (% of credit) 2.80 1.90 0.10 8.70 3.80 1.40

Note: DPP = Digital Payment Penetration; MBA = Mobile Banking Adoption; P2PV = P2P Lending
Volume. Kenya mean reported for 2022 (latest year). Vietnam mean values are similar to the pooled mean
for DPP and MBA.

4.2. Fintech and Bank Profitability (ROA and ROE)

The System GMM results show that Digital Payment Penetration (DPP) positively and statistically
significantly affects ROA (coefficient=0.0312, p < 0.01) and ROE (coefficient=0.214, p < 0.05). As displayed
in Table 1, these results confirm the hypothesis that banks with digital payment platforms can lower their
transaction processing cost, attract more customers through digital payment channels with lower cost, and
therefore make better use of their assets and enhance their equity returns. The lagged dependent variable
is consistently and positively significant in all specifications, consistent with the findings of dynamic
persistence of bank profitability.

Mobile Banking Adoption (MBA) has the most positive and consistent influence on both ROA and
ROE. The mobile banking penetration coefficient is 0.0428 (p < 0.01), meaning that for the same factors,
the ROA will improve by 0.43% for every 10% increase in mobile banking penetration. This magnitude is
similar to the one documented [11], [15] which highlighted that digitalization positively mediated bank
profitability in developed and developing country context respectively.

Interestingly, the correlation between P2P Lending Volume and bank profitability is negative and
only slightly significant for ROA (coefficient = -0.0189 and p < 0.10) and the correlation is statistically
insignificant for ROE. This indicates that although there may be some competition in these asset markets,
the P2P platforms so far have not had an economically significant impact on overall equity returns, and may
turn out to have some small-ticket personal lending competition. From a general perspective, these results
are broadly in accordance with the findings [9] with the magnitude being slightly less in our emerging
market sample, perhaps due to a lower level of penetration of P2P lending in the market.

4.3. Fintech and Net Interest Margin (NIM)

As for the Net Interest Margin, the results showed that both DPP and P2P Lending Volume had a
negative and statistically significant coefficient of -0.0182 and -0.0247 respectively, at p < 0.05. This is
evident from the graph shown in Figure 1, which reveals that such competition, largely through digital
lending, drives down the lending and borrowing spreads as banks have to become more competitive to
keep customers. As for the competition fragility hypothesis put forward [10], the magnitude of NIM
compression is also larger for the P2P Lending Volume. The results of the Mobile Banking Adoption,
however, indicate that mobile banking has little impact on the pricing of the traditional lending products,
and has a significant impact on the cost side of operations.

4.4. Fintech and Operational Efficiency (CIR)

Some of the most interesting findings in this study come from the Cost-to-Income Ratios results.
As revealed in Table 2, all three proxies of FinTech adoption have statistically significant (at 1%) negative
association with CIR, hence improving the operational efficiency. The highest absolute value in the
coefficient (coefficient = -0.412, p<0.01) is for Mobile Banking Adoption, suggesting that for every 10
percentage-point increase in the penetration of mobile banking, the cost-to-income ratio declines by
around 4.1 percentage points, as shown in Figure 2. This is probably due to the transition from face-to-face
to digital service delivery, which has significantly lowered overhead and employee expenses. The results
are in line with the balanced scorecard analysis conducted by Diener and Spacek [8] and the evidence of
the Delphi study in the banking sector of Vietnam, which showed that operational efficiency is the closest
channel in which FinTech affects bank performance.
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Table 2. System GMM Estimation Results Fintech Adoption and Bank Operational Efficiency (Cir)

Variable Coeff. Std. Err. T-Stat P-Value
Lagged CIR 0.412 0.061 6.75 0.000
Digital Payment Penetration (DPP) -0.187 0.042 -4.45 0.000
Mobile Banking Adoption (MBA) -0.412 0.058 -7.10 0.000
P2P Lending Volume (P2PV) -0.143 0.039 -3.67 0.000
Bank Size (In Assets) -2.310 0.481 -4.80 0.000
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NPL Ratio 0.614 0.183 3.36 0.001
GDP Growth Rate -0.392 0.147 -2.67 0.008
Observations 870
AR(2) test p-value 0.312
Sargan-Hansen p-value 0.184

Note: Dependent variable is Cost-to-Income Ratio (CIR). All specifications include bank and year
fixed effects. Standard errors are Windmeijer-corrected. *p < 0.10, **p < 0.05, ***p < 0.01.

4.5. Robustness and Heterogeneity

To test the robustness of the models, two-step System GMM with Windmeijer [16] finite-sample
corrected standard errors were re-estimated. Results are qualitatively unchanged. We also conditionally
regressed the sample by bank size (large-size vs. small-to-medium size) and observed the positive
profitability impact of the Mobile Banking Adoption only among the small-to-medium size banks, while
large banks benefit mostly from ROE, which corroborates the results from Tiirkiye reported by [17]. The
results of the Arellano-Bond AR (2) test statistics support the results of Table 3 that there is no 2nd order
serial correlation, while the results of the Sargan-Hansen overidentification tests support the validity of the
instrument sets.

Table 3. Robustness Diagnostics and Bank-Size Heterogeneity Results (System GMM, Dependent Variable:

ROA)

Specification / Test Baseline (Full Sample) Large Banks SME Banks
MBA coefficient on ROA 0.0428*** 0.0211* 0.05871***
DPP coefficient on ROA 0.0312%** 0.0194** 0.0401%**

AR(1) test p-value 0.021 0.034 0.019

AR(2) test p-value 0.284 0.317 0.261

Sargan-Hansen p-value 0.192 0.208 0.176
Observations 870 330 540

Note: ***p < 0.01, **p < 0.05, *p < 0.10. Large banks defined as top tercile by total assets within
country. Standard errors are Windmeijer-corrected two-step GMM. AR (2) null = no second-order
autocorrelation; Sargan-Hansen null = instruments are valid.

5. CONCLUSION

This study offers strong empirical evidence of the financial impact of FinTech adoption by
commercial banks in emerging market economies. Using a balanced panel of 87 banks from Pakistan,
Vietnam and Kenya for 2013-2022, and taking into account the possible endogeneity, we document that
digital payment penetration, as well as mobile banking adoption, consistently leads to an improvement of
bank profitability (ROA and ROE) and operational efficiency (CIR). The net effect of P2P lending on net
interest margin, however, is relatively small, consistent with the competition for the traditional bank
lending activities.

The findings have important practical applications. The results highlight for bank managers the
importance of investing in mobile banking technology and in digital payment functions as key tools for
increasing cost efficiency and profitability. Digital transformation's significant impact on efficiency in small
to medium-sized banks indicates that this can be a competitive leveler and help the smaller banks catch up
with their larger counterparts. The findings underscore the need for policy makers and regulators to
embrace innovation-friendly regulations, such as open banking, digital identity infrastructure and
proportionate licensing regimes that help direct FinTech innovations to beneficial ways to improve the
performance of the banking sector.
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This study also has some limitations, however. Although the data is limited to country level, it also
contains some measurement imprecision at the bank level when using country level FinTech proxies.
Future research could benefit from the use of within-bank measures of FinTech engagement that would
more precisely reflect the phenomenon of within-bank heterogeneity in FinTech adoption, for example,
digitalization scores from annual reports or numbers of patents filed by banks. Moreover, this research
agenda has potential for further development by broadening the dataset to more countries in emerging
markets and more recently by expanding to the impact of generative Al and embedded finance after 2022.
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