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Abstract

This paper aims toc provide an overview of the main findings and
conclusions of the research conducted.

The financial technology (fintech) sector is seeing significant growth,
leading to a proliferation of research papers and articles focusing en the
acceptance and innovation of fintech within the industry. Nevertheless,
there exists a scarcity of empirical investigations that provide a
guantitative examination of the impacts of financial technology (fintech)
and financial standards on the performance of banks, as measured by
financial indicators. This dissertation aims to address the existing
research vacuum by examining the influence of maobile banking
technology adoption by commercial banks on the financial performance
of banks in five ASEAN nations that have implemented financial
standards. Based on an empirical study utilizing longitudinal panel data
spanning from 2010 to 2017, this research examines the adoption of
mobile banking technologies by 36 local commercial banks in ASEAN
countries, namely Singapore, Malaysia, Philippines, Thailand, Qatar and
Brunei Darussalam. The findings of this study reveal several notable
outcomes: firstly, the adoption of mobile banking technologies has a
positive impact on various aspects of banks' operations, including fee
income, operating costs, consumer loans, money market deposits, and
overall profitability. Secondly, the effects of mobile banking technologies
are particularly pronounced among smaller banks in the Philippines and
Thailand. Lastly, the study identifies a significant mediating effect of
financial standards on bank profitability, observed in both large and
small banks across the ASEAN region. In summary, this study asserts that
the influence of fintech and financial norms on the financial performance
of certain commercial banks in the Association of Scutheast Asian

Mations [ASEAN) region is mostly beneficial



1. Introduction

1.1 Overview

In a general sense, financial technologies (fintech) include a convergence
of novel technologies and advancements that provide a diverse range of
financial services, including but not limited to mobile payments,
electronic wallets, marketplace lending, robo-advisory, and digital
currencies. The global fintech industry has been seeing robust expansion.
According to KPMG (2018}, there has been a significant increase in glebal
investment in fintech enterprises, with the amount almost doubling from
U%13.3 billion in 2014 to US50.8 billlon in 2017. According to the KPMG
Pulse of Fintech 2018 study, the global fintech industry had significant
growth in 2018, reaching a record value of U%111.8 billion. This growth was
mostly attributed to mergers and acquisitions (M&A) as well as buyouts,
resulting in a substantial increase of 120% compared to the previous year.
The gquantity of fintech transactions saw a significant rise, escalating
from little over 1,100 in 2013 to over 2,200 in 2018. This notable
development underscores the sustained interest of investors in
advancements within the financial industry. In terms of geographical
distribution, the United States emerged as the predominant area in 2018,
representing over 50% of the global fintech investment. This substantial
cshare, amounting to $52.5 billion, was mostly facilitated by mergers and
acquisitions. Europe followed suit with a total investment of $34.2 billion.
According to KPMG (2018), the overall investment in the fintech sector in
Asia saw a significant rise from US12.5 billion in 2017 to U%$22.7 billion in
2018. MNotably, the largest transaction in this period was China's Ant
Financials, which secured a substantial investment of U%14 billion.

According to the 2018 ASEAN Fintech Census Report by EY, investments
in financial technology (fintech) within the Association of Southeast
Asian Nations (ASEAN)1 amounted to around $14 million in 2012, However,
this figure saw a substantial growth, reaching %338 million by September

2017.



The following Figure 1 shows the growth of fintech Investment in ASEAMN:

Figure 1: Fintech funding in ASEAN (Source: UOB
(2017) State of Fintech in ASEAN).

In the year 2015, there was a significant increase in fintech investment in
the ASEAN region, rising from %27 million in 2014 to $190 million. This
represents a substantial growth of 604%. According to Deloitte (2018), the
total amount of fintech investments in the ASEAN reqgion in 2018
surpassed $5.7 billion, indicating a notable increase of 30% compared to
the previous year. In conjunction with the conventional approach of
securing financial support from angel investars and venture capitalists,
the ascent of ASEAN fintech investmeants has been further facilitated by
the inclusion of crowdsourcing, venture loans, and bank venture funds.
lhe increase in financing may be attributed, at least in part, to the 2025
ASEAN Economic Community (AEC) Vision. This vision aims to attract
investments and innovations in the field of financial technology (fintech)
with the goal of bridging the digital divide and establishing financial
market infrastructures that are more inclusive and connected, benefiting
both consumers and companies. The unbanked population in the area is
anticipated to exceed 70% of the overall population, including over 450
million persons. The AEC Vision aims to enhance the digital preparedness
of its community, specifically targeting micro, small, and medium-sized
enterprises (M5SMEs]) as well as lower income groups. This includes
promoting technological innovation and implementing open regulatory
initiatives. These efforts are intended to foster the growth of fintech and

promote financial inclusion throughout the ASEAN region.



The Business Times (2018) Going cashless in ASEAN, 23 August 2018
The increased demand for fintech in the ASEAN region may be attributed
to the rapid acceptance of internet services and the increasing rates of

cellular/mobile phone penetration, as seen in Figure 2.

Figure 2: Trend in Internet Service and Cellular/Mobile

Phone Density per 100

Persons in ASEAN, 2017-2008 (Source: ASEAN Statistical Yearbook (2018)

The area has seen a significant surge in the use of internet and
cellular/mobile phones during the last decade. According to Figure 2, there
was a significant increase in the overall number of cellular/mobile phone
users in the area, with an almost twofold rise from 76.8% in 2008 to 1473% in
2017, Similarly, the aggregate guantity of internet customers within the
Association of Southeast Asian Nations [ASEAN) attained a rate of 48.5 per
100 individuals in 2017, in contrast to a little 13 in 2008.

The adoption of financial technology (fintech) in the Association of
Southeast Asian Nations (ASEAN) region is being propelled at an accelerated
pace, mostly due to 5 significant part of the population being comprised of
young individuals, as shown in the accompanying figure.



Figure 3: Population age structure (% to total) in ASEAN,
2017-2000 (Source: ASEAN Statistical Yearbook (2018).

The ASEAN area, which had a population of 642.1 million in 2017, Is
characterized by a significant demographic of young and economically
active individuals. This particular segment of the population has
traditionally faced limited access to banking services. In 2017, the region's
entire population was comprised of 34.5% individuals below the age of 19
and 50.4% individuals between the ages of 20 and 54. The proportion of
the young population has shown a decline from 40.7% in 2000 to 34.5% in
2017. Conversely, the proportion of the working-age population that is
actively engaged in productive activities has seen an increase from 48,1%
to 50.4% during the same time frame. Fintech Investments and
innovation in the ASEAN region have consistently prioritized the
pramotion of financial inclusion. Therefore, financial technology solutions
that are specifically designed to cater to the requirements of those who
do not have access to traditional banking services or have limited access
to such services have a tendency to garner investments. The primary
emphasis within the field of financial technology (fintech) has mostly
revolved on the domains of payments and mobile wallets, serving as the
first stride towards achieving greater financial inclusivity. The provided
figure illustrates the distribution of fintech investments in the ASEAN
regicon, highlighting that payments and mobile wallets have received the

greatest amount of money in comparison to other financial services.



Figure 4 Share of ASEAN fintech investments (Source: UOB
(2017) State of Fintech in ASEAN)

The primary catalysts for the surge in payments innovation may be
attributed to the increased availability of internet connectivity and the
growing number of mobile and smartphone subscribers, as seenin Figure
2. Given that fintech investments are mostly drawn towards payments
and mobile wallets in this particular location, the study emphasis of this
dissertation has been focused down to the mobile banking sector.

Simultaneously, the process of standardizing fintech has gained
significant traction. Within the framewocrk of the Internaticnal
Organization for Standardization [I50), professionals from many
industries are working together to create and implement shared
standards for the expanding fintech sector, with the aim of promoting
global interoperability. The establishment of the Fintech Technical
Advisory Group (TAG) took place in March 2017, falling under the purview
of the ISO Financial Services Technical Committee 6B (TC&8). The

=

Technology Advisory Group (TAG) serves as a consultative forum for
players in the financial sector and fintech firms to engage in discussions
pertaining to the establishment of data and techneology standards

necessary for ensuring safe global commerce.



In the realm of international payments, the SWIFT MT system has
emerged as the widely accepted and often used financial standards. The
Society for Worldwide Interbank Financial Telecommunication [(SWIFT)
was established in Belgium in 1273 with the primary objective of
establishing uniform standards for the safe transmission of financial
communications within the SWIFT network. SWIFT now establishes
connections with over 11,000 banks, financial institutions, and
corporations situated in excess of 200 nations and territories over the
globe. The institutions that are part of the SWIFT network engage in the
exchange of around 32 million standard messages on a daily basis.

The adoption of payment standards in the Asia Pacific region gained
momentum with the implementation of a domestic high value payment
system known as the Real Time Gross Settlement System (RTGS) by
central banks in the 1290s, These central banks chose to use the SWIFT
MT standards for the operation of the RTGS. A significant number of
Real-Time Gross Settlement (RTGS) systems in the Asia Pacific region,
including Singapore, Thailand, the Philippines, Malaysia, Hoeng Kong,
Taiwan, Australia, and New Zealand, have implemented the SWIFT MT
standards. Commercial banks participating in the Real-Time Gross
Settlement (RTGS) systern were required to adhere to the Society for
Worldwide Interbank Financial Telecommunication (SWIFT) Message
Type (MT) requirements for both domestic and international financial
transfers via the RTGS. Several banks in the ASEAN region that participate
in the Real-Time Gross Settlement (RTGS) system have been affiliated
with the Society for Worldwide Interbank Financial Telecommunication
ISWIFT) since the 1280s. These banks have obtained certification from
SWIFT, enabling them to engage in the exchange of standardized
financial transactions with their respective counterparts. The SWIFT MT
standards persist in their use and upkeep to align with the demands of
the payment sector. However, SWIFT has undertaken efforts in recent
years to advance and advocate for the 1S5S0 20022 standards, which aim to
rectify several deficiencies found in the MT standard. The ISO 20022
message standard is characterized by its abundance of data and its

well-organized structure



. This standard also provides compatibility for local character sets,
including Japanese and Chinese. Furthermore, the XML syntax used by
ISO 20022 facilitates seamless integration with contemporary computer
systems. 1S5S0 20022, first implemented In 2004 for the Single Euro
Payment Area (SEPA) in Europe, has been widely embraced by financial
market infrastructures across over 20 nations as a replacement for
outdated formats in payments and securities transactions. In the
Asia-Pacific region, the real-time gross settlement (RTGS) systems of
China, Japan, India, and Brunei Darussalam are now operational in a live
mode, using the |1S0 20022 standard. According to projections, 1SO 20022
is expected to have a dominant presence in global high-value payments
by the year 2025, It is anticipated that 1SO 20022 will support around 72%
of the volume and B7% of the value of transactions conducted globally.
1ISO 20022 is widely recognized as the primary standard used in real-time
retail payment systems throughout several regions, including Europe
(Sweden, Denmark), Canada, and Asia Pacific (such as Hong Kong,
Australia, Singapore, Malaysia, Thailand, and the Philippines).

Within the framework of the Association of Scutheast Asian Nations
{ASEAN), member nations are actively involved in the process of
maodernizing and integrating their financial market infrastructures. This
includes the enhancement of payment clearing and settlement systems,
which will serve as a foundation for the establishment of a regional
real-time payment framework. These efforts align with the AEC 2025
Vision, which aims to promote economic integration and development
within the ASEAN area. In the year 2012, the ten central banks of the
Association of Southeast Asian Nations (ASEAN) unanimously accepted
the adoption of ISC 20022 norms as a shared financial standard for the
purpose of regional financial integration, In the year 2017, a Memorandum
of Understanding (MolU) was established. A Memorandum of
Understanding (MOU) was exXxecuted among prominent paymeant system
operators in the region, including NETS in Singapore, PayNet in Malaysia,
ITMX in Thailand, NAPAS in Vietnam, and RINTIS in Indonesia



The MOU signifies a widespread agreement to adopt the IS0 20022
financial standard as an initial measure towards establishing regional
connectivity for real-time payments. Nevertheless, in order to effectively
implement the Memorandum of Understanding (MQU), the Association of
Southeast Asian Nations ([ASEAN) seems to face a deficiency in terms of a
regional regulatory framewark, which is present in other regional
markets like the European Union. In the absence of legal requirements,
such as the Payment Services Directive 2 [P5D2) that has facilitated more
innovation and competition in European commercial banks via open
banking rules, the ASEAN area will need to foster stronger agreement in
order to transition towards regional innovation and interoperability.
Given the considerable diversity observed in ASEAN across various
dimensions such as socio-economic conditions, languages, cultures,
politics, and religions, it becomes evident that the region lacks a
comprehensive regional regulatory framework., Conseqguently, the
adoption of a shared financial standard, such as SO 20022, holds
significant advantages in facilitating efficient and secure financial
transactions within ASEAN. At present, the use of IS0 20022 payment
systems is seen in many Southeast Asian countries, including Singapore,
Brunei Darussalam, Malaysia, Thailand, and the Philippines. The adoption
of standards is now in progress not only in the other ASEAN nations, but
also across the areas of the United States, United Kingdom, Europe, and
Africa. The IS0 20022 standard provides a means for financial businesses
o communicate using a shared business language, with standardized
technigues, processes, and procedures. This promotes interoperability
across diverse financial systems and Juser populations spanning several

nations.



1.2. Problem Identification

The uncertainty around the influence of fintech advancements on banks
and their business models pearsists due to the dynamic nature of these
innovations, While several market analysts estimate that the range Is
between According to the Bank for International Settlements (2017),
there is a potential danger of 40-10% of revenues and 60-20% of retail
banking profits being affected in the next decade. However, there are
contrasting views suggesting that banks may be able to adapt to the

presence of new rivals, leading to enhanced efficiency and capacities,

The consultation paper issued by the Bank for International Settlemeants
IBIS) cautions that established banks face potential threats to their
income and profitability, However, it also emphasizes the potential for
thase institutions to counter the entry of fintech companies into the
market via strategic acguisitions and by improving their service and
product offerings to cater to their clients. The estimations presented by
McKinsey (2015) were cited by the Bank for International Settlements
(BIS), which highlighted the potential danger of financial technology
ifintech) causing a loss of up to 40% in consumer financing and up to BO%
in retail banking profits by the year 2025, This carresponds to around 9%
of the return on equity [ROE) of the mentioned firm, as assessed by
MecKinsey to now range between 12-10%. According to McKinsey's
estimation, a significant proportion of revenues (30%) and earnings (35%)
in the banking sector are potentially vulnerable in relation to payment
industry.

In the 2017 annual Global FinTech Report, PwC posited that prominent
financial institutions worldwide may see a decline of 24% in their
revenues during the next three to five years due to the emergence of
financial technology businesses, According to a survey conducted among
over 1,300 executives in the financial industry, it was found that consumer
banking, particularly personal |loans, was seen as the sector maost

vulnerable 1o risk.



According to the survey results, a significant majority of respondents,
namely B8%, exXpressed concerns over the wvulnerability of their
businesses to Independent financial technology (fintech] enterprises
operating in sectors such as payments, money transfers, and personal
finance.

China has emerged as & prominent exXxemplar of widespread fintech
adoption. Alipay and Tenpay (WeChat) have emerged as prominent
players in the realm of consumer payments and financial services. In
addition, the emergence of online-only banks such as MYbank and
WeBank has significantly expanded financial inclusivity for a substantial
demographic that previously lacked access to traditional banking
services or had little engagement with them. As a consequence, there
has been a notable shift among retail consumers in China from cash
transactions to electronic payments, thus bypassing the use of
conventional bank cards. This trend has therefore impacted the
prospective revenue streams of traditional Chinese banks, According to a
repart by E&Y (2017), it was found that the potential loss in revenue from
bank card fees alone was anticipated to be %228 billion In 2015, This
figure is projected to increase to almost $60 killion by the year 2020.
The relevance of global fintech trends in altering the financial sector was
also emphasized at the ASEAN Finance Ministers’ and Central Bank
Governors Meeting (AFMGM) that took place in Singapore in April 2018.
The AFMGM [Association for Financial Market Governance and
Management)] advocated for more cooperation amaoang member nations
in arder to strengthen their capacities and leverage fintech potential, all
while maintaining financial stability. In line with the ASEAN economic
integration, AFMGM has acknowledged the potential of secure, efficient,
and interconnected payment systems in advancing ASEAN sconomic
integration. It has also advocated for the establishment of wholesale
payment systems linkages within ASEAN by adopting international
standards such as 150 20022.

Singapore, as a prominent global fintech center, is now seeing severe

competition within the fintech industry.



According to the Global FinTech Report (2017) conducted by PwC, a
significant majority of conventional financial institutions, namely 73%,
were sean to be embracing the emergence of financial technology
(FinTech).

Singapore was concerned about the potential loss of business to the
fintech industry, In 2017, the Monetary Authority of Singapore [(MAS)
emphasized the potential consequences for banks in Singapore that
failed to address the emergence of fintech., Specifically, it warned that
thase banks might see a reduction of over 5% in their operational revenue
due to disintermediation. According to the Financial Stability Review
report released on November 30th, 2017, the Monetary Authority of
Singapore (MAS) issued a strong recommendation to all banks operating
within Singapore to undertake appropriate measures in response to
disruptions caused by financial techneology (fintech). According to their
statement, a significant portion of the decline in operational revenue is
expected to be attributed to disintermediation within the payments
sector, whereby an increasing number of fintech firms provide payment
alternatives that directly rival traditional banking institutions.,

In a similar vein, the Governor of Bank Negara Malaysia (BNM), Datuk
Muhammad, In his study, |brahim (20168) cautioned about the possible
adverse effects on income stemming from the emergence of fintech
technologies.

Malaysia is a Southeast Asian country located on the Malay Peninsula and
the island of Barne During the Global Islamic Finance Forum held in 2016,
Datuk Muhammad lbrahim urged financial institutions to adopt a
positive stance towards financial technolegy (fintech), seeing it as an
opportunity rather than an adversarial force. The speaker emphasized
that the potential conseguences of these technological disruptions are
substantial. It is projected that between 10% and 40% of the total income
generated by banking institutions may face potential danger by the yvear
2025, This risk is attributed to the emergence of fintech innovations from
non-banking entities, which possess the ability te attain a substantial

price advantage,



Governor Mestor A. Espenilla, Jr. [2018) of the Bangke Sentral ng Pilipinas
IBSP) has also emphasized the need for all banks in the Philippines to be
updated on the latest trends and advancements in the field of financial
technolegy [fintech)., According to the speaker, there is rapid
advancement in new technologies such as mobile banking, social
networking, big data, and cloud computing, which are l2ading to
significant disruptions in the business, In order fto maintain
competitiveness and relevance, as well as maximize advantages, it is
essential for banks to identify potential areas of expansion and build
collaborative relationships with emerging entities (The B5P, 2018). The
implementation of the National Retail Payment System (NRPS) is now
underway as a component of the digitization plan by the BSP. This
initiative aims to develop a payment ecosystem that is secure,
cost-effective, and capable of facilitating seamless transactions across
various platforms. Furthermore, the NRPS is expected to serve as a
foundation for fostering fintech advancements. In reference to the
Mational Payment and Settlement Systerm (NPRS), the Bangko Sentral ng
Pilipinas [(B5P) released a Memorandum in November 2018 to formally
declare the formation of the Task Force responsible for implementing the
international standards IS0 20022 for the NPRS.

The payments and settlement systems in the Philippines aim to enhance
worldwide interoperability. The BSP acknowledges the significant
potential of fintech in promoting financial inclusion and reducing
remittance costs for the Philippines' vast population of over 10 million
Overseas Filipino Workers (OFWs), who play a crucial role in supporting
the country's domestic economic growth.

The Thal government is actively engaged in encouraging the growth of
financial technology (fintech] and digital innovation as integral
components of the country's bigger initiatives, namely the Smart Cities
and Thailand 4.0 programs. The Bank of Thailand [BOT) is at the forefront
of establishing a fintech ecosystem and promoting the integration of
fintech within domestic banks. This is being accomplished through
various endeavors, inciuding the organization of the 2018 Bangkok

Fintech Fair and the implementation of the National e-Payment Master



During the 2018 Fintech Fair, Veerathai Santiprabhaob, the Governor of the
Bank of Thailand [BOT), highlighted three fundamental principles that
should guide the development of fintech. These principles include
enhancing praductivity through improved efficiency and cost reduction,
assisting banks and businesses in managing and mitigating risks to
ensure immunity, and promoting inclusivity by facilitating financial
access for individuzals and communities who are currently unbanked or
underbanked (BOT, 201B). The Bank of Thailand {(BOT) has expressed its
dedication to facilitating the integration of financial technology (fintech)
inte the operations of financial institutions. This commitment is aimed at
fostering innovation in the fintech sector, while also assuring effective
management of associated risks [BOT, 2018).

The Autariti Manetar) Bruneil Darussalam (AMBD) serves as the central
bank of Brunei Darussalam, with a primary objective of fostering a
competitive and innovative fintech environment. In pursuit of this goal,
the AMBD also capitalizes on its experience in the field of Islamic finance.
This initiative is a compeonent of Brunei Darussalam's Wawasan 2035, a
comprehensive national strategy that outlines the economic aspirations
for the country in the next twenty-year period, The 2035 vision includes
the cultivation of a diverse, dynamic, and sustainable economy, as well as
the establishment of an internationally recognized Islamic financial
center, with a significant reduction in dependence on oil-related
industries. According to Yusoef Abdul Rahman, the Managing Director of
AMBD, there have been notable advancements in Islamic fintech across
various nations. These innovations have opened up fresh avenues for
emerging participants to access the economic prospects within the area
(AMBD, 2017). In May 2018, the Autoriti Monetari Brunei Darussalam
(AMBD) and the Monetary Authority of Singapore (MAS) entered into a
collaborative FinTech Cooperation Agreement. The primary objective of
thisagreement is to facilitate and promote the development of innovative
financial services within the respective jurisdictions of Brunei Darussalam
and Singapoare, According to AMBD (2018), the purpose of this initiative is
to enhance the exchange of information on advancements



in financial technology {fintech) and to build a structure that enables
regulatery authorities to provide assistance to fintech businesses in
comprehending the regulatory framework and potential prospects within
each jurisdiction.

The averarching business challenge lies in the fast disruption of the
conventional banking intermediary business model by fintech, which is
driven by innovative technology-based enterprises, rendering the
previous model outdated. lllustrative instances include mobile banking
and crowd platforms that provide peer-to-peer transactions, including
payments, loans, and borrowing, therefore circumventing the
involvement of middlemen., The aforementioned alterations provide a
substantial danger to conventional financial institutions, as they confront
a considerable jeopardy of income lass If they fail to take appropriate
action. Simultaneously, the integration of fintech iInto banking
enterprises may serve as a valuable complement by facilitating the
development of novel goods and services, while concurrently mitigating
expenses and risks via the use of automated processes, Hence, the study
at hand aims to answer a tripartite business challenge.

The inguiry pertains to whether investments in fintech will result in
enhanced bank performance across all financial metrics, including
revaenue streams, cost structures, and balance sheet components, or Just
limited to certain financial indicators.

2) This study aims to investigate the impact of investment in financial
technology (fintech) on bank performance, specifically examining
whether such investment vields positive outcomes for all commercial
banks or just for chosen banks with specified characteristics, such as size
or business emphasis.

3) This study investigates the potential impact of financial norms on the
interplay between fintech and traditienal financial institutions.

The impact of innovations on bank performance has been a subject of
academic interest and research,



1.3 Objective Clarifications

The objective of this study is twofold. The primary objective of this study is to
assess the influence of financial technology [fintech) advancements on the
operational effectivenass and financial outcomes of banks operating within the
Association of Southeast Asian Mations [ASEAN), This will be accomplished by
using a diverse range of financial indicators for analysis. Furthermaore, this study
aims to assess the potential impact of implementing financial rules on both
fintech advancements and bank performance. The financial statistics are derived
from the Income statements and balance sheets of banks. The assessment of
fintech advancements is determined by the extent to which ASEAN banks have
embraced mobile banking technology. The measurement of financial standards is
based on the extent 1o which ASEAN banks have adopted these standards over a
period of time,

This study chose a panel data sample consisting of 36 local commercial banks in
the ASEAN countries of Singapore, Malaysia, Thailand, Philippines, and Brunei
Darussalam. The reason for selecting these banks is because they are all publicly
listed, ensuring the availability of their historical financial data for analysis. The use
of panel data analysis is chosen due to ils capacity to provide time-series analysis,
hence enabling a maore comprehensive examination of the spread and adoption of
technology across various banks during a certain period.

This study only focuses on local commercial banks that primarily operate inside
domestic markets, since they are chosen to assess the impact of fintech on their
domestic operations. This study excludes global banks operating in the ASEAN
area because to their relatively lesser presence compared to their home nations.
Consegquently, only historical financial data from their headquarters is accessible
for analysis.

The selection of the five ASEAN nations for this study is based on their adoption
of financial standards for both national payment operations and cross-border
financial operations in recent decadeas, This allows for the observation and
tracking of historical conseguences related to these standards. In contrast to
other ASEAN member nations



such as Indonesia, Myanmar, Cambodia, Vietnam, and Laos, whose
national payment systems rely on proprietary formats, these countries
have not yet embraced international financial standards for their
domestic payment operations.

The study period was chosen to span from FY 2010 to FY 2017 due to
specific justifications. Following the globkal financial erisis in 2010, banks
shifted their attention towards technology investments and innovations.
During this period, banks began to embrace mobkile banking technology
in response to the increasing rates of mobile and smartphone use, as well
as the widespread availability of broadband internet access.
Furthermeore, the decision to use FY 2017 as the termination point was
based on the availability of pertinent financial data throughout the
research process conducted in 2019,

This study aims to investigate the influence of mobile techneologies and
financial norms aon several bank performance metrics, including revenue
streams, cost structures, and balance sheet constructions, among the five
ASEAN nations from 2010 to 2017. This study will specifically investigate
whether the impact of fintech is seen in all banks or limited to a subset of
banks with specified characteristics, such as bank size,

The primary objective of this study is to address the existing research
vacuum in the fisgld of fintech within the banking sector of the ASEAN
region. Currently, there is 3 notable absence of substantial empirical
research in this specific geographical area. The objective of this initiative
is to enhance the comprahension of the financial consequences arising
fram fintech developments and financial standards for central banks,
banks, and financial institutions operating within the ASEAN region as
well as globally.

This study aims to provide empirical research on fintech from a financial
perspective, with the goal of offering valuable insights to banks. By
examining the factors that Iinfluence the Iimportance of fintech
investments and adoptions, this research seeks to enhance business
practices, performance, and economic contributions in the ASEAN region.
Additionally, this study will provide valuable insights into the impact of
financial rules on bank performance within the dynamic fintech industry.



The acquisition of this sort of knowledge is crucial for both scholars and industry
professionals who are interested in obtaining information on the early
accomplishments of fintech innovations, investments, and the implementation of
financial norms by commercial banks in the Association of Southeast Asian Nations

(ASEAN),

1.4 Research Pinpoints

The present dissertation is structured into five primary chapters, Chapter 1 of the
document has an introeductory section, a problem statement, and a missicn
statement. Chapter 2 presents a comprehensive literature analysis including ideas
related to technology advancerments, fintech, financial standards, and the
influence of fintech innovations, financial standards, and macroeconomics on bank
performance. Chapter 3 of the study centers its attention on many ksay
components, Iincluding the research framework, theoretical constructions,
hyootheses, methodology, sample data, research variables, and analytical
procedure, Chapter 4 presents the findings of the data analysis, specifically
focusing on the results of the regression analyses conducted and the outcomes of

the hypotheses that were evaluated. The dissertation is concluded in Chapter 5,

Literature Review
This section provides a comprehensive gssessment of the existing literature
pertaining to theories of technical advances, financial standards, macroeconomics,
and recent |iterature on the avolution of financial technology (fintech), Fintech s a
nascent phenomenaon, resulting in a limited body of scholarly study, Several studies
examing the influence of financial technology (fintech) on the performance of
banks, and these investigations are expanding and adapting in tandem with the
advancements in novel technologies. To far, little study has been conducted 1o
assess the influence of fintech on bank performance in the Asian context
Furthermore, so far, there s a dearth of substantial empirical study investigating
the correlation betweean fintech advancements and financial requlations, as well as

their impact on the performance of banks



within the Association of Southeast Asian Nations (ASEAN). The objective
of this study is te address the aferementioned knowledge deficit. Given
the ongoing evolution of fintech and financial standards in tandem with
the emergence of new technologies, the scope of academic research in
this field remains restricted. Consequently, this study incorporates an
examination of several sources, Including whitepapers, government
reports, and industry research papers.

2.1 Technelogical Innevations Theories Review

Various theoretical frameworks from diverse viewpoints provide valuable
insights into the economic and organizational advantages associated
with technical developments (Schumpeter, 1942 1934, Henderson & Clark,
1920). schumpeter (1242 1934) provided a definition of innavation within
the framework of economic theory, whereby he posited that
entrepreneurship serves as a catalyst for economic progress,
Schumpeter's [1934) conceptualization of innovation centers on the
notion that entrepreneurship serves as a catalyst for economic
acdvancement. The act of entrepreneurship, which involves the creation of
novel combinations of objectives and approaches, leads to the emergence
of innovation. As stated by the author, the primary role of entrepreneurs
is Lo integrate various productive components and unite them towards a
common goal (p.76).

Schumpeter (1934) provides a definition of innovation as the practical
implementation of novel elements in the realms of commerce or industry.
These elements might include new products, processes, methods of
production, markets, sources of supply, or forms of commercial,
corporate, or financial organization.

Schumpeter furthermeore established a philosophy of disruption referred
lo as "creative destruction,” which s a concept inside the realm of
economic innovation. In his seminal work titied "Capitalism,”

In his work titled "Socialism, and Democracy" published in 1942, the
author introduced the concept of "creative destruction® as a mechanism
inside the capitalist system that generates overall economic gains.



schumpeter used the concept of "creative destruction" in regard to
Marxism, positing that capitalism, wvia its inherent processes, will
ultimately engender its own demise, paving the way for the ascendancy
of socialism. Emerging entrepreneurs contribute te the economy by
generating economic value via their disruptive innovations, therefore
displacing and reshaping the established enterprise's existing value
proposition. The author penned the following statement:

The expansion of markets, whether they are located abroad or within the
country, and the evolution of arganizational structures froem small-scale
craft shops to large corpeorations like U.S, Steel exemplify a continuous
process of industrial transformation. This process can be likened to a
biological mutation, as it constantly revolutionizes the economic
framework from within, leading to the demise of the old structure and
the emergence of a new one. The phenaomenon of Creative Destruction is
a fundamental aspect of the capitalist system. According to the
infermation provided on page B3 According to Schumpeter, the primary
driver of enduring economic development is the intraduction of radical
innovations by entrepreneurs, which disturb the existing capitalist
framework.

The author emphasizes that the innovations introduced by entrepreneurs
have the potential to disrupt and displace established entities that
previously had monopolistic power. The entrepreneurs use strategies to
provide novel and inventive goods and services, theraefore acquiring a
larger portion of the market, sometimes to the detriment of their
non-innovative rivals. According to Schumpeter, the presence of huge
enterprises with monopolistic power plays a crucial role in facilitating and
driving innovative activity. Large corporations have the ability to achiave
economies of scale in both production and innovation, therefare ensuring
thea availability of enough resources for the effective execution of creative
endeavors.



Schumpeter's theory has prompted several empirical investigations that
have concentrated on two distinct relationships: (1) the correlation
between company size and innovation, and {2) the association between
market concentration and innovation. The study conducted by Fisher and
Temin (1273) revealed that the presence of inventive inputs and the
expansion of company size did not necessarily indicate a direct and
proportional link between innovative output and firm size. This finding
was attributed to the existence of economies of scale associated with
bigger enterprises. The study conducted by Kamien and Schwartz (1282)
focused on doing a cross-industry examination of enterprises. Their
findings indicated that, outside from the chemical sector, there was
nsufficient evidence to support the premise that company size had a
significant impact on either research and development (RAD) or inventive
production beyond what would be expected proportionally.
schumpeter's enduring influence is seen in the continued recognition he
receives among economists, including his former pupil, Alan Greenspan.
The ex-chairman of the United States Federal Reserve restated the
concept of Schumpeter's creative destruction In relation to the
emergence of globalization. It was noticed that the United States has
progressively adopted and accepted the phenomenon of globalization
during the course of many decades, leading to an overall improvement in
living conditions, He also contended that glabalization might be
characterized as a phenomenon of creative destruction, in which a
substantial degree of upheaval occurs throughout the course of this
process. The speaker provided an example involving the recruitment and
termination of a significant number of employees, specifically citing the
scenario of employing and then dismissing one million workers on a
weeakly basis inside the United States, Greenspan emphasized the need of
acknowledging the predicament faced by a minority group that finds
itself disadvantaged by the process of creative destruction within the
capitalist system, notwithstanding the overall advantages and
advancements brought about by globalization and economic progress.



According to Schumpeter's conceptualization of creative destruction,
many types of innovations are delineated, each with its own influence on
the capacities of a corporation. Organizational theory posits that the
development of technical advances is contingent upon the influence of
organizational culture, dynamism, and routines. The principles of
architectural innovation, as developed by Henderson and Clark (1920),
serve To enhance the existing perspectives on radical and incremental
Improvements. The concept is delineated in Figure 5, which presents a
classification of Inventions based on two aspects. The horizontal
dimension of an Invention pertains to its influence on Individual
components, whereas the vertical dimension pertains to its influence on

the interconnections between these components.
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Figure 5: A framework for defining innovation
(Source: Herderson & Clark,1990)

The fundamental aspect of architectural innovation is in the explicit
differentiation between the constituent elements of a product and the
manner in which they are incorporated into the overarching system
known as the product "architecture”. The architectural innovation entails
the rearrangement of preexisting components, which are interconnected
and linked in a novel manner. An (llustration was shown of a celling fan in
which the engine is concealed and soundproofed to minimize noise.
Enhancements Iin blade design or motor power would constitute

incremental advancements.



In instances when the primary elements remain mostly consistent, such
as the blade, motor, and control system, the development of a portable
fan may be considered an architectural advancement. This innavation
involves the utilization of existing components Inside a novel
architectural framework, characterized by lower blade and motor sizes.
The categorization implies that an invention may be categorized as either
less radical ar more architectural, without implying that all innovations
must be classed into four gquadrants. The transition from using a ceiling
fan to adopting central air conditioning is a significant and
transformative innovation. The phenomenon referred to as modular
innovation occurs when there is a simultaneous loss of component
knowledge and an enhancement in architectural knowledge, as shown by
the transition from analogue to digital telephony. The concept of
architectural innovation has great importance as It highlights the fact
that while the constituent knowledge necessary for innovation remains
unaltered, the architectural knowledge itself undergoes transformation.
The acqguisition of architectural knowledge sometimes takes the form of
tacit understanding and becomes integrated into the established
rautines of an arganization. Conseguently, the task of acknowledging
architectural knowledge and appropriately addressing it is sometimes
arduous owing to the dynamic nature of aorganizational communication
channels, information filters, and techniques used in the management of
architectural knowledge.

The concept of architectural innovation has significant value as it offers
valuable insights into various forms of innovation and the arganizational
capacities involved, whereby innovation may both increase and
undermine competence, sometimes in nuanced ways. This statement
discusses the phenomenon of incumbents' failure in implementing what
first seems to be incremental innovation but is, in fact, architectural
innovation, as proposed by Henderson and Clark (1990).



Clayton Christensen has expounded upon the alternative theory of
innovations. In Clayten Christensen's seminal work, The Innovator's
Dilemma (1997), the author expounds upon the concept of "disruptive
innovation.” This theory posits that a product or service initially gains
traction in modest applications within the lower echelons of a market,
subsequently permeating the market with unwavering determination
and ultimately supplanting established competitors. In his work,
Christensen offers a comprehensive analysis of the factors contributing to
the collapse of top-performing organizations when they encounter
certain forms of market and technology transformations. Managers
within top-performing companiaes often encounter a predicamant
whereby their pursuit of optimal success entails engaging in practices
such as attentively attending to customer needs, making substantial
investments in emerging technologies, and cultivating unigue
competencies to effectively serve established major clients. However, this
approach carries the inherent risk of overlocking emerging innovation
trends and disregarding competitors who introduce disruptive
innovations. The above image illustrates two significant components of
Christensen's theory of disruptive innovation: (1) the concept of
iIncumbents engaging in sustaining innovation, and (2) the occurrence of

disruptive innovations introduced by new market entrants.
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Figure 6: Theory of Disruptive Innovation (Source:
Christensen, 1997)



Incumbents that engage in the pursuit of sustaining innovations have a
propensity to innovate at a rate that aligns with the rapid speed of
technological development, beyond the rate at which the evolving
demands of the bulk of their consumers are met, Typically, this practice is
used to cater to the needs of discerning and highly intelligent clients
situated at the upper echelons of the market. In such segments,
established players tend to prevail due to their ability to command
substantial price premiums. Consequently, the current market leaders
ultimately develop offerings that prove to be excessively costly,
excessively advanced, and excessively intricate for a significant portion of
their target clients to embrace.

Mevertheless, the pursuit of sustaining innovations inadvertently leads
incumbents to inadvertently facilitate the emergence of "disruptive
innovations" in the lower segments of the market. Disruptive innevation
refers to a phenomenaon when a significant number of previously
untapped consumers at the lower end of a market have access to
inexpensive goods or services, therefore establishing a firm position in
the lower segment of the market and ultimately causing a substantial
upheaval within the sector. Disruptive innovations in their nascent phases
may exhibit some distinctive characteristics, such as reduced gross
margins, narrower target markets, and simplified goods and services.
Due to the comparatively lower gross margins associated with these
lower market tiers, incumbent firms find them unappealing for market
entry. Conseguently, this situation creates an opportunity for new
disruptive rivals to arise and occupy the lower end of the market. In 2000,
Christensen introduced the Resources-Processes-Values framework,
which posits that an organization's tangible and intangible resources, as
well as the processes employed by its employees to convert these
resources into value-added products and services, play a crucial role in
determining the incumbent's ability to effectively respond to disruptive
innovations (Christensen, 2000,

In brief, various authors, including Schumpeter (1942 1934), Henderson
and Clark {19290), and Christensen [1297), have put forth theories on
innovation that shed light on diverse forms of innovation, disruptive
influences, and the emergence of start-ups. These theories provide
insights intoe how these phenomena are shaping the world in terms of



The Schumpeterian perspective on globalization posits that it is
characterized by a process of creative destruction driven by innovation.
This viewpoint sheds light on the negative consaqueances experienced by
individuals who are disrupted within an imperfect capitalist system.
Christensen's idea of disruptive innovation presents an alternate
perspective on the process of innovation, whereby it originates at the
lower end of the market and gradually supersedes established rivals, All
moadels emphasize the significance of corporations in maintaining
competitive positions via ongoing innovations.

While these theaories offer insights into the disruptive consequences, they
fall short in elucidating the present era of fintech and digitization. This
era is characterized by the emergence of novel technologies like mobile
applications, distributed ledger technologies, and artificial intelligence,
which facilitate interconnections between various industries and enable
simultaneous interactions with consumers. The phenomenon of
disruption has evolved beyond the confines of a certain sector and a
specific segment of the market., Disruptions might potentially arise in
situations where novel technologies emerge and experience rapid
proliferation. After a thorough examination of ideas pertaining to
technological advances and disruptions, the following part will
concentrate aon the existing body of literature about financial technology,

sometimes referred to as fintech,.

2.2 Evolution of Financial Technologies (fintech)

The financial services sector is undergoing a significant transformation
due to the emergence of Financial Technologies, often referred to as
"fintech.," This phenomenon is characterized by the introduction of
innovative solutions that enhance the efficiency and customer-centricity
of the financial ecosystemn. Fintech technologies such as peer-lto-peer
lending, cryptocurrency trading, and deep learning are progressively
offering consumers and corporations enhanced access to cost-effective

financial services that are more convenient in nature.



In a study conducted by McKinsey in 2016, an analysis was undertaken to

explore the intersection of fintech and remittances, with a specific focus
on its implications for financial inclusion. The objective was to
guantitatively assess the macroeconomic and social effects and
advantages of digital finance for people and small and medium-sized
companies [SMEs) in developing nations. The author's findings inciuded
instances of effective digital remittances inside economies characterized
by robust digital infrastructures and stringent financial laws. The study
provided a comprehensive analysis of the digital finance landscape In a
specific nation, aiming to forecast its future state Iin the year 2027. This
analysis included predictions about the projected increase in the number
of individuals who would get access to the financial system, the potential
boost to the country’'s gross domestic product (GDP), the creation of new
employment opportunities, as well as the anticipated rise in both
deposits and credit within the financial sector. The study examined the
process of digitalizing financial services in developing nations with the
aim of reducing expenses for consumers and enhancing profitability for
service providers, so enabling them to cater to a broader client base.

In 2017, the International Finance Corporation (IFC) conducted a
comprehensive assessment of potential digital financial ventures in
developing regions throughout Asia and Africa. This study examined the
extent to which fintech has been able to provide financial services to
persons who are economically disadvantaged and lack access to
traditicnal banking services. It is noteworthy that a significant proportion
of the global unbanked population is concentrated in these specific

locations.

India has the biggest proportion of unbanked individuals, accounting for
20,6% of the global total, while China follows closely behind with a rate of
11.6%. In addition to the banking sector's endeavors 1o promote digital
payments via collaberations with financial technology (fintech) firms, the
International Finance Corporation {IFC) has recognized the significance of
Asian governments and regulatars actively participating in the

facilitation and endorsement of fintech initiatives.



This engagement is crucial in order to facilitate financing opportunities
for small and medium enterprises (SMEs) and foster the development of
novel solutions for the banking industry. It has been suggested that Asian
banks have successfully achieved integration with fintech solutions and
have aggressively pursued strategies to save costs and address client
demands by opting for collaboration rather than competition with
startups. According to the International Finance Corporation (IFC, 2017), it
was observed that African banks, with the exception of South Africa,
exhibited a more slower pace in their response to the aforementioned
transformation. South Africa, on the other hand, had a well-regulated
banking industry and a digital banking readmap that included fintech
solutions. The study determined that the use of financial technology
(fintech) in the Asian banking industry has shown favorable outcomes,
mostly due to its ability to provide enhanced market accessibility and cost
efficiency. Nevertheless, it is worth noting that African banks often faced
direct competition from mobile companies. Hence, it may be inferred that
the level of integration required by non-Asian banks would be greater in
comparison to their Asian counterparts,

In the ongcing examination of fintech developments inside developing
countries, KPMG In 2016, more study was conducted on the Indian market.
Numerous financial technology [fintech) enterprises are actively engaged
in endeavors aimed at facilitating enhanced financial inclusivity and
facilitating payment transactions in geographically isclated regions
inside India. A significant finding of the paper pertains to the crucial role
played by the Reserve Bank of India (RBI), the regulatory authority.

The commendable function of supporting the growth of the fintech
industry. Simultaneously, the Reserve Bank of India (REI) is advocating a
prudent strategy in dealing with issues pertaining to consumer
protection and law enforcement. India is renowned for its significant
contributions to the national economy via foreign remittances, which

comprise a substantial portion of the country's GDP.



India had the challenge of elevated expenses associated with receiving payments,
particularly due to the relatively modest quantity of remittances, which rendered
It prohibitively costly for recipients. The aforementionad matter has presented a
significant opportunity for fintech enterprises in India, as they have shown a
strong commitment to effectively addressing the problem and developing
efficient remittance platforms. The present study has furthermaore formulated a
conceptual framework aimed at facilitating the establishment of a prominent
fintech center in India, by means of fostering cooperation across various industries
and using benchmarking technigues. The paper said that banks in India should
consider implementing a comprehensive strategy consisting of four key
components: investment, partnership, market value chain, and cooperation. The
nead of establishing connections with essential stakeholders in the fintech sector
was underscored. These stakeholders include universities, ressarch institutes,
government bodies, regulatory agencies, startups, investors, users, financial
institutions, technology suppliers, incubators, accelerators, and innovation
laboratories.

After examining India, the following area of interest is China. A study was
produced by Ernst & Young and DBS in 2016, which provided a description of the
fintech revolution in China. The substantial dominance of Chinese fintech
investments in the global investment landscape in 2016 serves as a testament to
the immense prospects of a digital financial sector. China now has the distinction
of being the biggest global emarketplace for customers, owing to its significant
internet and mobile penetration rates. Prominent platforms such as Taocbkao and
Tmall (operated by Alibaba), Tencent's WeChat, and JD.com contribute to this
status. Chinese IT companies are making significant investments in emerging
technologies to provide advanced financial services that prioritize e-commerce,
payment systems, and remittance processes. The payment markets are mostly
controlled by the financial companies of Alipay and Tenpay, which serve as
facilitators for mohile payments. Conseguently, the incumbent banks in China are
now facing significant challenges, In the year 2015, the net profit growth of China's

commercial banks had a modest increase of 2.4%.



This rise was particularly notable among larger banks, as they recorded their most
sluggish rate of expansion in recent years. It is anticipated that the incumbents
would face increased challenges at the completion of the nation-wide
implementation of the Social Credit System by 2020, due to the expanded
opportunities within the fintech sector.

In a study conducted by The Bank of New York Mellon (2018), an analysis was
performed on the increasing trend.

The potential of financial technology (fintech) in both the retail and wholesale
payments sectors. The report the bank asserts in their publication titled
"Innovation in Payments: The Future is Fintech”™ that the current period is
undeniably characterized by the rise of financial technology (fintech). The bank
emphasizes that it is insufficiant for banks to just acknowledge this reality; rather,
they must proactively develop a well-defined strategy to effectively adjust to and
capitalize on the transformative effects brought about by fintech. The researchers
said that the wholesale payment market might see disruption in the fintech
sector via two primary avenues: the involvernent of major technology corporations
operating in the financial services industry, and the emergence of several fintech
startups that possess the capacity to facilitate disintermediation. The researchers
also conducted an analysis of the existing obstacles in the application of financial
technaology [fintech), as well as strategies for capitalizing on fintech prospects and
provided suggestions for banks to enhance their involvement with the fintech
community, therefore establishing a strong foothold in the digital era.

In a recent study conducted by Kuo Chuen and Teo (2015), the growth of fintech
was examined, and a set of principles known as LASIC (Low margin, Asset light,
Scalable, Innovative, and Compliance simple) was formed. These principles were
used to analyze the performance of two prominent fintech businesses, Alibaba
and MPESA. The authors suggested that the use of fintech would result in

reduced operational expenses and increased profitability for businesses.



The application of the LASIC principles was employed to analyze the business
model of M-PESA, a mobile payment solution in Kenya, in the context of
international remittance costs. This analysis focused on how M-PESA utilizes
innovative technologies to maintain a low margin business, achieve scalability in
operations, ensure affordability for consumers, and comply with regulatory
requiremeants. M-PESA demonstrated adherence to the LASIC principles and
elucidated their potential to signify the triumph of fintech enterprises. The
researchers reached the conclusion that only leveraging the LASIC principles is
inadequate. Instead, they argue that investing in financial inclusion and catering
to the underbanked and unbanked populations is crucial for achieving long-term
success and ensuring sustainability.

In brief, the literature pertaining to fintech examines two primary concerns: firstly,
the global obstacles associated with financial inclusion, and secondly, the rale of
fintech as a pivotal catalyst in fostering a more comprehensive financial
ecosystem. 2] The emergence of financial technology (fintech] presents potential
risks in terms of promoting disintermediation. Banks are increasingly
incorporating fintech technologies into their operations in order to improve the
overall customer experience and achieve cost reduction. Governments and
regulatory bodies exert influence on the development and uptake of fintech. After
conducting a comprehensive assessment of the existing literature pertaining to
financial technology (fintech), the subsequent phase of this study will delve into
the examination of the influence exerted by emerging technologies, namely

fintech, on the performance of banks.

2.3 FinTech's Impact on Banks' Performance



There has been a notable increase in scholarly research examining the
influence of emerging technologies, namely financial technology
(fintech), on the aoverall performance of banks on a worldwide scale, To
identify pertinent publications addressing the study inguiries about the
association between fintech adwvancements, financial standards, and
bank performance, an axhaustive search was conducted across three
prominent scientific databases: EBSCO, Science Direct, and ProQuest,
The scope of the investigation was limited to scholarly publications
published in peer-reviewed scientific journals between 2012 and 2017. The
search was conducted using specific keywords, including 'fintech’,
'financial technology' 'digital', 'mobile banking', 'innovation’, 'bank
performance’, financial effect’, 'return on equity (ROE), 'return on assets
IROA), 'standards’, and ‘IS0 20022'. Furthermore, the use of Google
Scholar was employed to identify pertinent scholarly works using same
keywards, Due to the inability of Google Scholar to effectively filter
peer-reviewed publications, the search results were cross-referenced
with esteemed journal rankings such as Scimage, American Econamic
Review, UT Dallas Ranking, and the Financial Times. This process was
used to identify and choose peer-reviewed journal articles. A
comprehensive search yielded a total of 45 peer-reviewed journal papers,
with & publications identified via an independent search and 39 articles
discovered through the literature review conducted by scholars affiliated
with Tilburg University. The subseguent discourse will provide the
pertinent schalarly publications.

Hornuf, Lohwasser, and Schwienbacher (2018) conducted a recent
research that examined the primary factors motivating banks to establish
partnerships with fintech companies, as well as the influence of such
alliances on the market value of banks in Canada, France, Germany, and
the UK. The researchers obtained data on strategic alliances from bank
websites, the Crunchbase database, and Factiva for the period of
2017-2007. This data was acguired for the hundred biggest banks in each

of the four nations under study.



A total of 469 partnerships were identified via this process, Out of the
total 469 partnerships, the predominant category consists of
collaborations pertaining to products, accounting for 54% of the
alliances. This is followed by financial engagements, which make up 43%
of the alliances, The researchers transformed the data into a panel
dataset, including bank-year observations, covering the time span from
2007 to 2017. The researchers discovered a significant correlation
between the establishment of partnerships between banks and fintech
companies and the implementation of a well-defined digital strategy
and/or the appointment of a Chief Digital Officer (CDO). The use of a Chief
Digital Officer [CDQ) results in a significant rise in the frequency of
contacts between banks and fintech companieas, often ranging from two
to three times the previous level. The statistical significance of the
coefficients pertaining to bank listing on stock exchanges and bank
assets Is seen across all regression analyses, indicating a positive
influence, This implies that larger and publicly traded banks engage in a
greater degree of interaction with fintech compared to smaller and
privately held banks. The regression analysis reveals a notable negative
return on assets (ROA) for the bank, suggesting that banks with low
profitability may exhibit 2 heightened interest in establishing a greater
number of fintech partnerships. This strategic approach may be used as
a means to expedite the process of organizational change. The study
revealed that the response of markets is more pronounced when fintech
alliances are announced by digital banks as opposed to conventional
banks. The findings of their study indicate that digital bank stocks have
positive outcomes as a consegquence of forming agreements, mayvbe
because to their enhanced capacity to assimilate the knowledge of
fintech companies.

In a study conducted by Rega (2017), an empirical analysis was carried out
using a data panel consisting of 38 Eurapean Banks. The objective of the
study was to assess the influence of bank innovations on financial
performance, specifically evaluated by the Return on Equity (ROE) metric,

over the period spanning from 2013 ta 2015.



The research was conducted using secondary data obtained from the
annual reports of European banks during a three-year period during
which banks made investments in fintech developments. The researcher
used statistical software programs, namely R and STATA 12.0, to conduct
data analysis. The results of the analysis revealed a statistically
significant positive correlation between fintech and bank profitability.
This finding suggests that financial innovation has the potential to
provide cost-cutting measures and cross-selling possibilities for banks.
Additionally, she discovered a negative correlation between the gquantity
of physical branches and the proefitability of banks. In addition, the
researcher observed that banks with a greater emphasis on digital
operations, such as Mordea, SwedBank, Fineco, and mBank, shown an
increasing level of profitability (with a return on equity ranging from 13%
ta 15%) despite the prevailing trend of declining interest rates.
Furthermore, these banks exhibited a notable commitment to
constructing a customer-centric  banking institution that s
well-positioned for future developments,

Scott, Reenen, and Zachariadis [(2017) conducted a separate study in
which they examined the effects of using SWIFT technology on the
performance of banks. SWIFT 1s an internationally used technology
backbone for interbank telephony, facilitating global financial network
connectivity. The researchers used a dataset of 6,848 banking
institutions.

The SWIFT system was implemented by countries in Europe and North
America between the years 1977 and 2006, To assess the financial
implications, the researchers directed their attention on using Return on
Sales as a metric for evaluating success, The researchers observed that
the use of SWIFT technology has significant long-term impacts on the
Return on Sales. The realization of the effect of innovation is unlikely to
occur in the near term due to the time required for technical adaption
and spread. Remarkably, the primary finding of their study revealed that

the benefits derived from SWIFT investment may need a considerable



span of 10 years to be completely actualized, as they noticed a notably
feeble or worse outcome during the first years after the implementation
of SWIFT.

Mareover, the impact on profitability was more pronocunced for smaller
banks, which get greater advantages from comparatively higher returns
compared to bigger banks., Their study presents findings that are in
opposition to Schumpeter's theory of scale economies, which posits that
huge enterprises with monopolistic power play a crucial rele in driving
innovation. The available empirical data indicates that small banks,
despite their lower scale of operations, are able to effectively exploit the
use of SWIFT technology., Furthermore, these small institutions have
substantially greater returns compared to bigger banks.

In their study, Campanella and Dezi (20168) conducted research on the
impact of the Internet of Things {loT) on the analysis of the interplay
between the goods provided by a sample of 3,692 banks situated in 28
European nations during the year 2013, The objective of their
investigation was to examine the link batween these products and the
banks' profitability, as assessed by the relative return on equity. The
empirical research conducted in this study utilized the classification
analysis method to examine the factors associated with a high return an
equity ([ROE) in banks. The results indicated that several characteristics
were indicative of a high ROE, including the provision of Internet of
Things (loT) services to both retail and corporate customers, a wide range
of hame banking services, and the availability of traditional investment
services.

The study conducted by Tunay and Akhisar (2015) examined the
carrelation between online banking and performance indicators such as
Return an Equity (ROE) and Return on Assets (ROA). Panel causality tests
were used to analyze banking data from a sample of 30 advanced and
developing European nations throughout the time span of 2005 to 2013.
The IMF Financial Soundness |Indicators were used to get the
performance statistics of aggregated banks Return on Equity (RCE)} and

Return an Assets ([ROA) ratios at the national level.



The study revealed a robust and one-way causal relationship between
Internet banking and kank profitability in nations within the Euro Area.
Significant causal correlations between wvariables were not seen in
countries outside the Euro Area. Hence, the only noteworthy causal
association identified was seen inside the Eurc Area nations. The
carrelation between the level of sophistication in online banking
procedures in European nations and the financial performance of banks
is evident. However, there was no notable association seen in less
developed European nations, which might be attributed to the absence
of adequate infrastructure and variations in consumer behavior.

Several studies conducted inside the nation have examined the effects of
financial technology on the performance of banks. In their study
conducted between 2010 and 2015, Japparova and Rupeika-Apoga (2017)
investigated the impact of financial technology (fintech]) on the
performance of commercial banks In Latvia. The researchers assessed
bank performance using three key indicators: return on assets (ROA),
return on eqguity (ROE), and the capital adequacy ratio [CAR). Thare are a
total of 23 commercial banks in Latvia, which may be categorized into two
distinct groups based on their specialization in customer serving. The
first group comprises banks that primarily focus on catering to foreign
clients (Bl), while the second group consists of banks that primarily serve
local consumers (BD)., The researchers observed that the Return on
Assets (ROA), Return on Equity (ROE]), and Capital Adequacy Ratio (CAR)
indices were higher for BD, indicating superior financial performance.
This may be attributed to the fact that Bl exhibited a greater reliance on
both internal and external elements within the banking industry. In brief,
the advent of fintech has had a significant impact on the retail banking
industry in Bangladesh, prompting a proactive shift towards
digitalization in their operational processes. Banks classified as BD had
more flexibility and a targeted approach towards both new and current
consumers via the use of novel digital technologies, in contrast to BI,
which demonstrated a slower pace of development and digital

integration.



In their study, Abbasi and Weigand ([2017) conducted an extensive
examination of scholarly journals toe assess the influence of digital
financial services [DFS) on the performance of firms. The analysis
included the period between 2006 and 2016. DFS, or Digital Financial
Services, encompasses a comprehensive array of financial services that
are accessible and provided via digital means. These services include but
are not limited to payments, credit, savings, remittances, insurance, and
the dissemination of financial infermation. The phrase "digital channels”
encompassas a range of technological platforms including the internat,
mobile phones, ATMs, POS terminals, NFC-enabled devices, chips, cards,
Biometric devices, tablets, phabklets, and other similar digital systems.
Abbasi and Weigand (year) conducted a comprehensive study of the
literature and found a total of 39 publications published in wvarious
peer-reviewed scientific journals,. These studies specifically examined the
impact of DFS on the financial growth and profitability of banks. For more
details, please refer to Appendix 2. Among the total of 39 papers analyzed,
a significant majority of 60% were found to have been published in
esteemed academic journals such as Elsevier, Emerald, Inderscience,
Taylor & Francis, Wiley, and Springer. A total of 39 papers were identified,
all of which were centered on the banking industry. The majority of these
articles used quantitative methodologies, with the exception of a single
research conducted by Kennedy and Jacky (2013), which utilized a
gualitative approach. The research approach that was most often used in
T0% of the studies was regression analysis [see to Appendix 1). The areas
that have received the greatest geographical study attention are Europe,
followed by the United natiohs and South Asia. Surprisingly, there has
been a lack of research conducted on the member nations of the
Association of Southeast Asian Nations [ASEAN). The mean sample size
observed in this study was 534, with the United States having the highest
representation of banks, followed by European nations. The researchers
selected a range of dependent and independent factors included in the
study examining the effects of Daily Fantasy Sports (DFS) en company

performance.



The dependent variables most frequently cited in the research were the
Return on Equity [(ROE) and the Return on Assets (ROA), with
approximately two-thirds of all studies referencing them (see Appendix
2}, To account for the influence of other wvariables on financial
performance while investigating the relationship between Debt
Financing Structure [(DFS) and financial performance, numerous studies
employed various control variables. The factors included in this category
consist of the dimensions of banks, as well as macroeconomic indicators
such as gross domestic product (GDRP), inflation rates, and employmeant
expansion (see to Appendix 2). It has been noticed that despite the
significant progress made in the field of dynamic financial strategies
(DFS) over the last decade, the influence of factors on company
performance has not received enough attention in academic literature.
Cne of the primary factors contributing te this phenomenon was the
tendency among studies to focus mostly on the banking sector,
neglecting other sectars such as mobile network carriers and emerging
fintech entities.

Let us examine the bank size, which has been often used as a control

variable in previous research studies.

2.3.1 The Proportion of Size Factor

Numerous research has been conducted to examine the correlation
between the size of banks and their performance. In line with
Schumpeter's theory, it may be argued that an expansion in the size of
bBanks can lead to enhanced efficiency. This is due to the potential for
banks to benefit from economies of scale, whereby the costs associated
with technical investments can be distributed over a larger asset base.
Consequently, this can result In a reduction In average costs for banks.
The expansion of banks' assets may facilitate the use of economies of
scope, enabling banks to mitigate risks via the diversification of their
banking activities across wvarious business lines and geographical
locations (Mester, 2010). The act of mitigating risks might potentially

enhance profitability via the reduction of losses or indirectly by



incentivizing lability holders to accept lower yields, thereby diminishing
banks' financing costs (Regehr & Sengupta, 2016).

However, it Is important to note that larger size and economias aof scale
are not the exclusive determinants of bank success. The agility and
flexibility of small banks may facilitate the seamless integration of new
tachnology. Small banks have the potential to develop more robust
connections with local companies and consumers compared to larger
banks. This advantage enables them to have access to exclusive
information that may be valuable in determining contract conditions and
making better credit assessmentis and judgments (Berger, Allen, Miller,
Petersen, Raghuram, & Stein, 2005). In their research, Fries and Taci
(2005]) conducted a comprehensive investigation on the efficiency of
banks in 15 transition nations. The study included a sample of 289 banks
and spanned the period from 1994 to 2001, The researchers reached the
conclusion that the performance of banks was shown to be associated
with variations in incentives, structural and institutional improvements,
and the presence of a robust legal framework, Additionally, it was
discoverad that a bank of medium size within the sample exhibited a
level of operation that closely aligns with the concept of continuous
returns to scale. Conversely, the smaller banks in the sample were seen to
run with significant unrealized econamies of scale, According to DeYoung
and Hunter (2001), small banks are more |ikely to provide a greater level
of customized connection. As an organization expands in size, the ability
1o provide high-touch personal service becomes more challenging.
Historically, it has been observed that major financial institutions have
shown a preference for catering to clients of considerable size and scale.
The authors elucidated that, in many instances, disparities in the scale of
banks were predestined by the economic magnitude of the regional
market and the stringency of local regulations pertaining to branching.
According to Regehr and Sengupta (20168), there is evidence 1o suggest
that small community banks saw notable scale economies in the banking

sector during both the pre-crisis and post-crisis periods



Although smaller banks may see substantial benefits from growth, the
advantages derived from this expansion gradually diminish until they are
ultimately depleted. The majority of mid-sized community banks have a
small rise in returns in proportion to their size. In order to achieve much
better returns on assets, these banks would need substantial increases in
size. There is a consistent correlation between size and profitability that
persists throughout both the pre-crisis and post-crisis expansions. In
essence, it may be inferred that small community banks have not seen a
disproportionate impact an the link betweaen size and profitability in the
economic and regulatory landscape after a crisis.

In recent years, there has been an increasing emphasis on the
significance of technology advancements and their influence on the
functioning of banks. Several studies were conducted to investigate the
impact of financial technolagy (fintech) on the performance of banks on
a worldwide scale. The impact of financial technology (fintech) on bank
performance is subject to varying outcames, influenced by variables like
bank size, strategic approach, regulatory framewaork, and
macroeconomic conditions, The return on assets (ROA) and the return on
equity [(ROE) emerged as prevalent performance indicators, while
regression analysis emerged as the predominant research methodology.
Europe was the maost extensively studied area from a geographical
standpoint, with subsequent attention given to the United States and
South Asia. Hence, it is evident that there exists a notable void in research
within the ASEAN region, since no empirical investigation has been
conducted thus far to examine the influence of fintech on bank
performance. This section will eXamine several scholarly works that

discuss the function of standards in facilitating innovation.

2.4 Parameters that Enhance Innovation

There has been a growing body of study examining the significance of
standards in the realm of information and communication technology,
particularly in their role as facilitators of innovation. To start, it is

important to establish a precise definition of the phrase "standards.”



The International Organization for Standardization (1SQ) provides the
most often used definition of standards, which is as follows: According to
ISO/IEC (2004), a standard is a formally recognized document that has
been developed by consensus and authorized by a reputable
organization. It serves as a reference for rules, narms, or characteristics
that are intended to bhe used repeatedly in arder to attain the highest
level of organization within a certain context. Alternative definitions of
standards emphasize the industry's optimal methods that provide
direction in the administration of services, goods, processes, and
systems. SPRING, the national standardizing agency of Singapore, has
established standards that serve to assist industry transformation,
enhance quality, expand market access, enhance productivity, allow
interoperability, and bolster customer ftrust (SPRING, 2018). The
worldwide standards establishing organization, SWIFT, and global
supplier of secure financial messaging services, has underscored the
impartance of collaborative endeavors in developing standards and
exchanging market practices with the financial sector. These initiatives
aim to facilitate automation, reduce costs, and enhance efficiency.

The increasing prevalence of financial technologies in diverse systems
and applications, which necessitate interconnection within broader
market infrastructures, poses challenges that necessitate the
implementation of standardized practices to ensure interoperability
amaong networked products (Blumenthal and Clark, 1995; David and
Shurmer, 1996; Jakobs et al,, 2011). The concept of interoperability is often
used to articulate the advantages of standards, since it facilitates the
smooth management of diverse systems and applications by businesses.
In general, interoperability may be categerized into three distinct levels,
namely business, syntax, and semantics. The concept of business
interoperability facilitates the smooth and efficient achievement of
organizational goals and objectives. The concept of syntax
interoperability pertains to the facilitation of data interchange across
diverse applications via the use of appropriate protocols and |legitimate

formats. On the ather hand, semantics



interoperability guarantees the consistent interpretation and
understanding of the conveyed information [SWIFT, 2017). A study was
conducted to investigate the significance of standards in facilitating
technolegical advancements, which involves establishing a shared
foundation for the development and expansion of innovative
tachnologies (Blind, 2016; Blind, 2012; Blind and Hipp, 2003; Blind and
Jungmittag, 2008; Blind and Gauch, 2009; Allex and Sriram, 2000; Tassey,
2000; Swann, 2010).

The systematic approach to studying innovation has raised awareness
amaoang scholars and policymakers on the significance of standards as a
potent institutional mechanism that influences technelogical innovation
and transformation. The enabling of innovation is a topic that has been
extensively explored in innovation research, with many scholars
emphasizing the various roles that standards play in this process (Porter,
1990; Lundvall, 1992; Ehrnberg and Jacobsson, 1297; Smith, 1297; Allen and
Sriram, 2000; Tassey, 2000, Swann, 2010). Bergek (2008) conducted a
comprehensive examination of the fundamental factors that impact
innovation, resulting in the Iidentification of standards that are
associated with four distinct functions: legitimacy, influence on search
direction, generation of positive externalities, and knowledge
development and dissemination.

In & seminal study, Swann [(2000) undertook an extensive eXxamination of
the available scholarly works pertaining to standards, so establishing a
thorough survey. From this investigation, Swann (2000) developed a set

of criteria that were found to facilitate the process of innovation.
« Standardization has a crucial role in fostering concentration, coherence,
and the attainment of a significant number of participants during the
first phases of technological advancements and market developments,
= Standards for measurements and testing serve the purpose of providing
evidence to customers on the presence of claimed characteristics in their
new goods, as well as ensuring that these items adhere 1o accepted levels

of health, safety, and environmental dangers.



- Standards serve the purpose of formalizing and disseminating the most

advanced kKnowledge and practices in the fields of science, technology, and

best practices.

» Open standardization procedures and standards provide a competitive

environment among various technologies, both within and externally,

hence promoting development driven by innovation.
In general, the process of standardization produces standardized norms, which
serve as a fundamental element of a company's infrastructure. As a result, they
facilitate the advancement of novel ideas and concepts, while simuitaneously
endeavoring to safeguard against unfavorable consequences (Swann, 2000), The
study conducted by Swann and Lambert [2010) used data obtained from the
British Community Innovation Survey (CIS) in order to investigate the impact of
standards on the facilitation or restriction of innovation. The findings indicated
that the presence of standards both facilitated and limited the potential for
innovation, Amang the majority of organizations, almost 60%, that participated in
the survey and said that standards served as a valuable source of information for
their innovation endeavors, it was further revealed that laws, rather than
standards, were a hindrance to their innovation aperations, Concurrently, among
the cohort of organizations that did not rely on standards as a source of
information for their innovation endeavors, laws were not seen as a hindrance to
their innovation operations, Furthermore, it was seen that individuals who
acknowledged the influence and limitations of standards were more likely to
achieve higher levels of creativity, as indicated by several measurements within
the field of computer information systerms. This implies that those who indicated
that standards influenced their invention had a higher level of innovativeness
compared to those who reported that standards did not play a role in their
Innovation. Surprisingly, organizations that faced regulatory constraints had
higher levels of invention, as shown by the CIS measures of innovation, compared

to those that did not face such constraints.



In a study conducted by Blind (2008), it was shown that there exists a favorable
correlation between the level of research and development (R&D) investment
made by firms and their propensity to participate in standardization initiatives.
This finding was derived from an analysis of survey data collected from
companies aperating within the German electrotechnical and mechanical sector.
Blind et al. (201) conducted a study that examined the Dutch innovation survey,
specifically focusing on enterprises involved in the Dutch standards institution
NEM. The ressarchers performed comparable studies, with a particular emphasis
on services, While the researchers discoverad a positive correlation between the
level of research and development (RED) investment In service organizations and
their probability of engaging in standardization activities, they saw a curvilinear
link between the companies’ turnover and market innovations.

The propensity to participate in standardizing procedures. While these studies
provided an explanation for the involvement in standardization wvia different
metrics of innovation, they asserted that there s no established causal association
between research and development (RAD) or innovation activities and
standardization. Hence, these data may also be interpreted as evidence of a broad
positive carrelation between innovation and standardization,

Regarding the qualitative analysis, a study conducted by Blind et al. {2010)
investigated the effects of international information and communication
technalogy (ICT) standards by using quantified expert views obtained from three
standardization bodies. The findings of the study indicate that the
implementation of ICT standards has a beneficial effect on innovation, for all
commercial banks or just for chosen banks with specified characteristics, such as

size or business emphasis,

3) This study investigates the potential impact of financial norms on the interplay
between fintech and traditional financial institutions.
The impact of innovations on bank performance has been a subject of academic

interest and research,



1.3 Objective Clarifications

The objective of this study is twofold, The primary objective of this study is to
assess the influence of financial technology (fintech) advancements on the
operational effectiveness and financial outcomes of banks operating within the
Association of Southeast Asian Mations [ASEAN). This will be accomplished by
using a diverse range of financial indicators for analysis. Furthermaore, this study
aims to assess the potential impact of implementing financial rufes on both
fintech advancements and bank performance. The financial statistics are derived
from the income statements and balance sheets of banks. The assessment of
fintech advancements is determined by the axtent to which ASEAN banks have
embraced mohile banking technology. The measurement of financial standards is
based on the extent 1o which ASEAN banks have adopted these standards over a
period of time,

This study chose a panel data sample consisting of 36 local commercial banks in
the ASEAN countries of Singapore, Malaysia, Thailand, Philippines, and Brunei
Darussalam. The reason for selecting these bhanks is because they are all publicly
listed, ensuring the availability of their historical financial data for analysis. The use
of paneal data analysis is chosen due to its capacity 1o provide time-saries analysis,
hence enabling a more comprehensive examination of the spread and adoption of
technology across various banks during a certain period.

particularly in terms of enhancing product diversity and facilitating the rapid and
widespread adoption of novel goods and services.

The preceding literature analyzed the function of standards in facilitating and
promoting  technical advancements. Standards serve to provide a shared
foundation that facilitates the development, adoption, and expansion of

technology for the purpose of innovation,



On the other hand, many scholarly works have posited that standards might serve
a dual purpose by both informing and restraining innovation, with the extent of
this influence baing contingent upon the age of the standards. This implies that
both older and newer standards can impose limitations on the potential for
innovation. Moreover, individuals' interpretation of blending standards with rules

could have erroneously led them to see the survey as inhikiting innovation.

2.4.1 Standards ‘Effect on Business Performance

A plethora of research has shown that the implementation of standards has a
beneficial effect on the performance of organizations. The study conducted by
Wakke and Blind (2016) examinad the correlation between the engagement in
formal standardization procedures and the financial success of a sample of 1,561
German enterprises. The guantification of involvement in standardization
activities is assessed by the allocation of committee positions within the German
Institute for Standardization. The theory posits that standard setters get
advantages not just from their ability to oversee and influence the evolution of
standards, but also from their access to a diverse array of knowledge sources
inside the standards committee, The findings of their study indicated a favorable
correlation between engagement in forrnal standardization processes and averall
business parformance. A notable trend was seen among technology-developing
service providers within the service sectors, whereby the combination of
patenting and standardizing shown a favorable correlation with company success,
Blind and Gauch (2009) conducted a comparable investigation that focused on
the significance of standards in nanotechnology, including both corporate
entities and research institutions. The experts' comments indicated that the
primary incentives for participating in standardization efforts in this nascent
technology were the pursuit of established regulations that promote
interoperability, compatibility, uniform nomenclature, and enhanced
dissemination. The standardization of research findings in emerging domains of
science and technology, such as liability risk reduction, legal security, and
enhanced communication with other researchers and developers, has been
shown to significantly contribute to improved performance (Blind and Gauch,
2009).



Pohlmann, Neuhausler, and Blind (2015) conductaed an analysis to examine the
impact of possessing standard essential patents (SEP) on company performance,
specifically in relation to the connectioh between standards patents and
innovations. The researchers saw the SEP as a significant source of creative
production. The researchers used a dataset comprising of enterprises engaged in
international standard establishing organizations, together with patent counts
and patent value indicators, in order to assess the impact on company
performance. The authars emphasized the financial implications associated with
the establishment of a standard, since participating businesses incur significant
costsdue to the need of engaging personnel and incurring travel fees for frequent
meetings and discussions related to standard creation. However, the researchers
also discovered advantages associated with conventional development
procedures, including the reinforcement of consumer confidence and
acceptance. As a result, these processes have the potential to generate new
markets and foster the expansion of established entarprises, The technigue of
integrating patented technology that is crucial for a standard and imposing
royvalty fees serves as a means for a business to recover its research and
development [RED) expanditures. This approach allows for the generation of
licensing income and provides more flexibility in promeoting the adoption of

technology and the firm's own goods and services. The findings of their study
revealed a curvilinear association, namely an inverted U-shapead pattern, betwesen
the ownership of SEP and a firm's return on assets (ROA). For instance,
organizations operating in technology-related marketplaces have enhanced their
financial performance by integrating their patent portfolio with technological
standards. Now, let us examine the financial criteria used inside the banking

business,



2.4.2 1S5S0 20022 Financial Standards as an enabler for innovation

ISO 20022 is an integral component of the IS0 standards, which aims to provide
uniformity and streamline financial communication and transactions via
standardization and automation. 150 20022, sometimes referred to as the
universal financial sector messaging scheme, is an open standard that serves as a
framework for constructing financial communications. It encompasses and
embodies financial business concepts and activities. Presently, the global
financial landscape encompasses around 220 I1SC 20022 adoption projects
spanning over 90 countries. These initiatives primarily focus on several areas
within the financial sector, including payments, cash management, securities,
trade, and treasury.

The IS0 20022 recipe is structured according to a three-tier architecture. The
uppermost layer encompasses the essential business ideas. The middle layer is
respansible for the lagical messages or message models. Lastly, the lower layer
handles the syntax required for the physical representation and transmission of
the logical messages. The aforementioned statement highlights the primary layer
of fundamental business principles that are inherently detached from any specific
technological syntax. This layer serves as the focal point for identifying 1SO 20022
standards that may be used and repurposed within the framework of blockchain
standardization (Lindsay, 2016).

There has been an increasing preliferation of scholarly works discussing the
significance of 1ISO 20022 standards as a pivotal facilitator for advancements and a
consclidator for financial technology. The increasing prevalence of financial
technology is causing significant changes in the financial services sector,
characterized by both creative and disruptive influences. A significant number of
startup companies have formed within the sector, resulting in the development of
awide range of standards that lack interoperability and compatibility with current
market infrastructures. This situation has posed challenges to the widespread

adoption of new technologies (Lindsay, 2016).



The primary contention posits that the 1SO 20022 standards function as an open
and collaborative standard, as well as a technology-neutral business language
within the financial industry. These standards offer a comprehensive and
well-established data maodel, facilitating global interoperability and the
integration of diverse financial technologies (Hasaka, Alaarts, & O'Connor, 2017).
IS0 20022 standards have baen used in many ways to promote the integration of
fintech., These applications include distributed ledger technologies, smart
contracts, Application Programming Interfaces (APIs), real-time payments, and
the securities transaction lifecycle. Several papers on IS0 20022 standards were
authored by subject matter experts in the financial service industry, including
banks, regulators, and standardization agencies and assaciations, as shown in the
table provided.
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Dobbing & Alaerts (2017)

Lindsay (2017)

Lindsay (2016)
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applications with diverse technological foundations, poses a significant challenge.
Within the financial sector, there is a need to transmit time-sensitive financial
data in real-time, and this process involves the coexistence of several standards
within the same function and asset class, |S0O 20022 stands out as the prevailing
standard for payment clearing, settlement, and regulatory reporting in
contemporary practice. After examining the ideas surrounding technology
developments and financial norms, this part will provide a concise overview of the

ASEAN economy and banking sectors,

2.5 Macroeconomic Influence on Financial Institutions

2.5.1 Macroeconomic effect on bank performance

ASEAN commercial banks are affected directly and indirectly by macroeconomic
factors including economic growth, inflation, and foreign currency pricing. In
nations with more economic growth, banks may find customers and loans more
cheaply (Mongid, 2018). In times of economic growth, banks invest more in
growing businesses, which may boost expenditures rather than earnings. Several
empirical research on macroaconomic conditions and bank performance have
shown mixed results. Mongid [2016) examined the cost inefficiency of 504 ASEAN
banks. The survey inciudes Indonesia, Malaysia, Singapore. Thailand, the
Philippines, Cambaodia, Brunei Darussalam, and Vietnam. The inquiry covered
2012-2008. Ordinary least sguares regression study showed that inflation rates,
bank-specific characteristics including loan loss provisions, staff expenses, and
capital adequacy ratio positively correlated with cost inefficiency. Therefore,
countries with high inflation rates have less efficient financial systems. Banks
boost spending to offset growing expenses like wages during high inflation.
Financial firms tend to follow central bank monetary policy to hike interest rates.
Higher interest rates are meant to compensate depositors, not preserve loan
portfolio quality.

Thus, financial institutions spend more on inflation resistance, |lowering

cost-effectiveness. Thus, macroeconomics affects bank inefficiencies.



Mongid, Tahir, and Haron (2012) examined ASEAN banks' cost inefficiency in
Indonesia, Malaysia, Singapore, Thailand, the Philippines, and Vietnam. The
research employed a 2008-2003 panel dataset of 625 banks. The data analysis
uses Tobit regressions. Their analysis found a positive association between cost
inefficiency and economic growth, indicating that economic growth decreased
cost efficiency. The authors explained that when economic growth increases,
businesses and individuals seek bank loans for investments and consumption.
Banks demand mare money as business reguirements rise, However, capital
acquisition costs rise with economic growth. While loan income may partly offset
capital costs, banks must spend more to meet credit demand. This may cause cost
inefficiencies.

Shen, Liao, and Weyman-Joneas (2009) examined the financial performance of 285
commercial banks in 10 Asian nations, including five from each country.
Indonesia, Malaysia, the Philippines, Singapore, and Thailand were ASEAN
members from 19928 to 2005, Stochastic frontier analysis was used to investigate
macreeconomic and environmental aspects in 10 countries. These wvariables
included GDP, GDP per capita, inflation, unemployment, and population density.
The ressarchers found that external variables and bank-specific traits like
managerial competency affected bank efficiency. As population density rises,
banking costs rise. One reason is that banks in densely populated regions may
nead additional branches to compete and attract more customers. GOP had a
negative effect, demonstrating that banks benefit from technological advances,
diversification, and cormmercial development. They cut operational expenses
dramatically due 1o these considerations. Positive inflation suggests that
expenditures agrow as inflation rises. Due to inflation, banking sector
manufacturing input costs may rise. Thus, their analysis showed that

macroeconomic and environmental variables egually affect bank cost efficiency.



Zetin (102) also studied financial performance in the context of the topic matter.
This research evaluates GCC Islamic and conventional bank performance from
2002 to 2009, The researchers examined 13 Islamic and 38 mainstream banks
using panel data analysis. The dataset includes bank-specific internal
characteristics including ROE and ROA, macroeconomic indices, and ownership
structure variables. A positive link between macrosconomic conditions and bank
performance was found. In particular, GDP and inflation rates greatly affected
Islamic and conventional bank performance, CDP is positively correlated with
traditional banks' ROA and ROE. Inflation negatively affects |slamic and
conventional bank ROA and ROE. The authors provided actual data showing a
strong association between macroeconomic conditions and banking sector
perfarmance,

Cwverall, empirical data show that internal and external determinants affect Islamic
and conventional bank financial performance, Interestingly, foreign ownership
does not appear to affect performance.

However, Athanasoglou [2006) examined South Eastern European bank-specific
factor and macroeconomic variable profitability trends. The current research
covers cradit institution performance from 1998 to 2002, covering 132 banks.,

The year 2002, SEE includes Albania, Bosnia-Herzegovina, Bulgaria, Croatia,
FYROM, Romania, and Serbia-Montenegro. A linear regression model was used to
analyze how the macroeconomic climate affected the credit institution's ROA and
ROE.

Inflation and real CDP per capita income are important economic indicators. The
growth of real GDP per capita did not significantly affect bank performance,
according to their analysis. In contrast, inflation positively and significantly
affected profitability. Inflation caused banks' income to expand faster than their
expenditures, which may be due to customer deficiencies,

These folks foresee inflation, unlike bank managers. This research examines the

economies of five ASEAMN states,



2.5.2 Clarification of sample countries economic conditions in ASEAN

The Association of Southeast Asian Nations (ASEAN], which was founded in 1267,
now has ten member states: Brunei Darussalam, Cambaodia, indanesia, Lao PDR,
Malaysia, Myanmar, the Philippines, Singapore, Thalland, and Viet Nam. In 2017,
ASEAN commemarated its 50th anniversary. The aross domestic product (GCDP) of
the Association of Southeast Asian Nations (ASEAM) in 2017 amounted to around
U277 trilhon. The area is often acknowledged as the fifth biggest economy
glabally. The chart shown below illustrates the patterns seen in the overall value
and per capita of the ASEAN GDP throughout the peried spanning from 2000 to
2017
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Figure 7. ASEAN GDP Total Value and per capita
2017-2000 (Source: ASEAN Secretariat (2018),
ASEANSstats database)

There is a strong correlation between the per capita GDP of ASEAN countries and
the overall GDP trend, Fellowing the economic downturn shown in the Asian
Financial Crisis of 1998 and the Global Financial Crisis of 2008, the gross domestic
product (GDP) per capita of the Association of Southeast Asian Nations [ASEAN)
axhibited a sustained upward trajectory. culminating in a value of $4308 in the

year 2017.



The provided figure illustrates the variations in GDP per capita across various

ASEAN member states. It is evident that Singapore and Brunel Darussalam

exhibited much greater levels of CDP per capita compared to the other nations,
with values of U$57,772 and U$28,986 respectively in the year 2017

Figure 8: GDP per capita in Singapore and Brunei
Darussalam (U$) 2017-2000 (Source: ASEAN
Secretariat (2018), ASEANstats database) Secretariat
(2018), ASEANstats database)

Figure 9: GDP per capita in other ASEAN Member
States (U%) 2017-2000 (Source: ASEAN Secretariat
(2018), ASEANstats database)



In 2017, Malaysia recorded a GDP per capita of U$9,899, while Thailand's GOP per
capita was at U$6,736. Indonesia followed with US3,872, the Philippines with
Ug2,992 Vistnam with U$2,390, Laos with U%$2.53], Cambedia with U$1,421, and
Myanmar with U%1,229. Dunng the period of 2017-2000, there was a substantial
rise in GOP per capita across all member nations. Notably, Laos saw the highest
growth rate of 662.0%, followed by Myanmar with 502.3%, Vietnam with 492 3%,
and Cambodia with 394.0%.

The distribution of Grass Domestic Product (GDP) 1s often analyzed based on three
primary economic sectors, namely agriculture, manufacturing, and services. The
present analysis provides a comparative examination of the breakdown of Gross

Domestic Product (CDP) across several countries,
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Figure 10: GDP share by main economic sectors (%) in
ASEAN 2017-2000 (Source: ASEAN Secretariat (2018),
ASEANSstats database)

In 2017, Singapore exhibited the highest proportion of its gross domestic product
(GDP) derived from the services sector, accounting for almost two-thirds (67.1%) of
the country's total GDP. Following Singapore, Thailand, the Philippines, and
Malaysia all shown significant reliance on the services sector, with respective
contributions of 57.5 358.1%, and 52.0% to their overall GDP. However, it is worth

noting that the manufacturing sector played



a significant role in the economy of Brunei Darussalam, with the ol industry being
a key factor contributing to this sector's prominence, accounting for 63% of the
country's economic output. The agricultural sector encompassas farming, fishing,
and forestry, and continues to have significant economic impartance in Myanmar
and Cambodia. In 2017, it accounted for 25.9% and 20.6% of the total Gross
Domestic Product (CDP) of Myanmar and Cambodia, respectively. In this study
focus, Appendix 4 presents a comprehensive aoverview of the banking scene inthe
member nations of the Association of Scutheast Asian Nations [ASEAN).

According to the 2019 OECD Development Centre Report, several economies
within the ASEAN region are anticipated to sustain a growth rate over 5%
throughout the period of 2021-2019, This growth rate is expected to surpass the
rates seen between 2012 and 2016, However, the report also indicates that certain
member states of ASEAN are likely to encounter a deceleration in their economic

development.

Table 2: Real GDP Crowth in ASEAN [Source: OECD Development Centre)
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According to projections, Singapore is anticipated to exhibit a 27% annual growth
rate from 2019 to 2023. However, it is noteworthy that this growth rate is around 713
lower than its average growth rate of 3.5% seen over the period of 2012 to 2016. The
predicted growth rate of Malaysia's Gross Domestic Product (GDP) for the period
of 2023-2019 is estimated to be 4.6%.



This growth is mostly attributed to robust domestic consumption. However, it is
worth noting that this expected growth rate i1s 0.5% lower than the growth seen
during the period of 2016-2012. The yvearly economic growth rate of the Philippines
is projected to be 6.6%, which is consistent with the growth rate seen over the
period of 2016-2012. The inflow of remittances from Overseas Filipino Workers
(OFWs) remains a significant contributar to private consumer expenditures.
Thailand's Gross Domestic Product (GDP) is anticipated to have an annual growth
rate of 37%, which is a rise from the previous rate of 3.4% seen during the period
of 2016-2012. The yearly growth rate of Brunei Darussalam's GDP is projected to
increase by 2% between 2019 and 2023, therefore recovering from the average
decline of 1.3% seen over the period of 2016-2012. The improvement in oil prices

wiould result in an increase in export profits.

Research Scope Identification

Based on the literature examined earlier, this part examines the research
framework including the delineation of bank performance, theoretical
framework, research hypotheses, research methodology, sample data, research
variables, and analytical methodologies,

The construction of study hypotheses drew upon three ecaonomic theories: (1)
Technological Innovations, (2) Standards Effects, and (3) Macroeconomics, The
purpase of this study was to conduct an empirical examination of the effects of
fintech innovations and financial standards on the financial perforrmance of
several commercial banks in Singapore, Malaysia, Philippines, Thailand, and

Brunei Darussalarm. To do this, each hypothesis was thoroughly evaluated.



The chosen research technique for this study is multivariate panel regression, a
guantitative appreach, Its purpose is to empirically examine the research
hypothaeses about the potential correlations among various research variables
related to fintech innovations, bank performance, and financial standards. The R
package, ExPanDar, 15 used for the execution of multivariate panel regression
models,

The analysis of the influence of fintech innovations and financial norms on bank
performance involves the use of several data samples. The factors under
investigation in this study are the fintech developments, which are being
examined in terms of their impact on the adoption of mobile banking technology
by banks. The measurement of the mediating impact of financial standards is
conducted via the assessment of banks' implementation of 150 20022 standards.
The regression models use a range of financial indicators extracted from bank
income statements and balance sheets as the dependent variables.

Regarding the analytical technigues used, the coefficients are calculated
individually for each financial indicator via the utilization of ordinary least squares
{OLS) regressions on a comprehansive sample including all banks. The research
methodology used in this study is based on Baron and Kenny's (1988} approach to
examine the mediator impact of financial norms. In the context of this study, the

definition of the dependent research varable, bank performance, will be used.

3.1 Evaluation of banks’ performance

Bank performance, which is often referred to as financial performance, is an
evaluative metric that assesses the effectiveness with which a bank utilizes its
assets and resources within its core business opearations o create revenues, In
accordance with the study conducted by DeYoung (2007), a comparable set of
performance metrics at the bank level is chasen from the income statements and

balance sheets of commercial banks in the ASEAN region.



The objective is to assess the influence of mobile banking technology on varicus
financial indicators,
« The Income statement encompasses several financial components,
including bank interest revenue, interest expenditure, noninterest income
fincluding fee income), and non-interest expense,
» The asset component of the balance sheaet encompasses sevaral items
such as cash, securities, loans, return on assets, and non-performing loans.
« This academic analysis focuses on the liability and equity components of
balance sheets, specifically examining deposits, return on equity, and the

core tier 1 capital ratio.

The aforementioned financial indicators serve as dependent variables used to
assess the influence of mobile banking technology. Their purpose is to identify the
banking service or product that is mast significantly influenced by advancements
in mobile banking. Section 3.6 of the research paper will elucidate the chosen
financial variables and their use inside the framework of this research model.
Several studies have focused on a limited number of financial measurements,
particularly Return on Assets (ROA) and Return on Equity (ROE), while conducting
their examination of the effect of fintech. This is evident in the works of Rega
(2017), Campanella and Dezi (2016), Tunay and Akhisar (2015), and Japparova and
Rupeika-Apoga [2017). This study will use the methodology proposed by De Young
(2007) to employ a diverse range of financial indicators. This technique will enable
the investigation to assess the influence of mobile banking technology on distinct

banking products and services individually.



3.2 Defining Theoretical Framework

As elucidated within the realm of ideas pertaining to technological innovations,
several research investigations have undertaken the task of further exploring the
Schumpetarian notion of entrepreneurial technological breakthroughs. The study
in question adopts a definition of fintech Innovations that aligns with
Schumpeter's theory, which emphasizes the pivotal role of entrepreneurs in
driving economic progress. The entrepreneudrial function encompasses the
integration of company objectives, operational procedures, and frameworks,
ultimately leading to the generation of innovative outcomes, This study also
examines the development and adoption of fintech technologies by banks, as weall
as their influence on bank performance. If a financial institution is Using certain
assets to produce income, it is vital to determine which of its products or services
is most influenced by maobile technologies and their contribution to revenue
production. This study aims to investigate if the adoption of fintech innovations
andfor financial norms is responsible for any observed decrease in operational
costs, The research approach used in this study is grounded on three primary
theories, namely: (1) Technological Innhovations, (2) Standards Effects, and (3)
Macroeconomics. The purpose of this analysis is to evaluate each hypothesis in
order to identify the following:

The inguiry pertains to the extent of influence exerted by fintech technologies on
financial indicators, including either all indicators or specialized ones alona,

The guestion at hand pertains to the extent to which fintech innovations impact
the whole of commercial banks or just a subset of banks that possess distinct
traits and a particular business emphasis,

The potential impact of financial rules on the correlation between fintech

developments and bank performance is a subject of inguiry.



This study model will use three prominent economic theories to examine the
influence of fintech on bank performance from various angles. Two prominent
thearies that will be discussed in this paper are Schumpeter's theory of technical
innmovation and the concept of network and.

This paper examines the ideas of interoperability between financial standards and
macroeconomic situations, Building upon the work of Scott, Reenen, and
Zachariadis (2017), this study aims to investigate the influence of mobile banking
technalogies on various aspects of commercial banking products/services,
business processes, and business models. By employing a theoretical frameawaork
similar to that used in the aforementioned study, this research seeks to analyze
the impact of mobile banking technologies on different bank financial indicators
over a period of time. The theoretical model shown below will facilitate the

formulation of hypotheses on the manner in which

The aforementioned factors have an effect on the overall performance of banks.
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Figure 11: Theoretical



3.3 Research Assumptions and Hypotheses

3.3.1 The Evolution of Technological Innovation Theories

In fintech, Schumpeter's premise of entrepreneurial innovation as a growth driver
is very relevant. Entrepreneurs create net economic gains by innovating new
products, processes, production methods, markets, sources of supply, and
commercial, business, or financial organizations (Schumpeter, 1934). The next
sections explain each premise and examine ASEAN mobile banking technology.
Movel components or thoughts create product or service innovation. The
introduction of ATMs, electronic trading of stocks and foreign currency, online
banking, and mobile banking has led to new digital banking products and
services throughout ASEAN. ATMs were initially intreduced in ASEAN in the 1970s.
Singapore and Indonesia introduced ATMs in 1979, followed by Malaysia and
Brunei Darussalam in the early 1280s. Thailand and the Philippines adopted ATMs
in 1983 and 1981, respectively (DBS, 2015). A revolutionary banking technology was
the ATM. Banks may automate balance queries, cash depaosits, and withdrawals
with its help. Thus, human engagement in these processes was greatly decreased.
Finance saw the rise of computerized securities and foreign currency trading
platforms in the 1980s. ASEAN banks and central banks joined SWIFT
sirnultaneously. SWIFT was founded by financial institutions in 1973 to automate
and standardize financial transactions. Onlhine banking became popular in the
1990s as internet technology grew worldwide. The modern era emphasizes mobile
banking and technology. Mobile banking uses mobile devices to access and utilize
banking and financial services.

Rajnish and Stephan (2007) say telecommunications equipment is utilized for
communication. Mobile banking, a growing part of electronic banking, offers a
solid foundation for automated banking and other financial services (Wessel and
Drennan, 2010). Commercial banks dominate ASEAN mobile banking, which is
growing quickly. Mobile phone use has skyrocketed in recent years, increasing the

number of users.



Many ASEAN residents possess several mobile phones for calling, texting, buying
phone credits, and doing business, according to ASEAN Statistics (2018). Thailand
has 176% multi-phone users, Singapore 148%, Malaysia 140%, Brunei Darussalam
127%, and the Philippines 10%. Mobile banking allows account queries, bill
payments, cash transfers, and e-commerce purchases. Mobile banking has
advanced with the creation of an app that makes investing and trading stocks,
bonds, foreign currency, and mutual funds easier. This software sends real-time
market updates to help users make smart trading and investing decisions.
Self-service and mobile trading allow banks to charge trading fees. Mobile
banking makes application for auto, home, personal, and credit card loans easy. It
helps refinance and repay debts and financial commitments. Moabile banking
allows new financial products and services to be offered via mobile phones [see
Appendix 3 for the features matrix of mobile apps in the selection ASEAN
commercial banks).

A new process or manufacturing method is process innovation. Inforrmation
technology has transformed banking and its processes, Bank creditworthiness,
payment processing, and product distribution have changed owing to
information flows, business movemeants, and financial market infrastructure,
Credit scoring is a crucial retail lending process innovation. Most ASEAN
commercial banks utilize credit scoring models for credit appraisal, approval, and
establishment. Banks employ behavioral scoring to evaluate customers
creditworthiness and renew credit limits. They also use collection score to improve
debt collection efficiency. Technology has increased loan applications, especially
consumer |loans. According to Frame, Scott, White, and Lawrence (2004 and
DeYoung (2007 2004), credit scoring is currently used to evaluate these
applications instead of human judgment. Thai and Malaysian household debt to
CGDP ratios reached historic highs of 88% and 85% In 2017 due to rising loan
outstandings |Reuters, 2018].



The growth of lending companies and the rise in nonperforming loans have led to
the creation of secondary markets to securitize loans and mitigate their risks.
Instead of collecting interest margins from consumer loans like mortgages,
auto loans, and credit card loans, banks may initiate and securitize them for
secondary market trading. Investors who buy securities backed by these loans get
interest income (DeYoung, 2004), This change has changed banks' family loan
business strategy, according to Stein (2002),

Process innovation includes quick payments, which use the recipient's mobile
phone number instead of their bank account information t© complete
transactions in seconds. Payments are instantly deposited to the payee's account.
Instant payments, often called real-time payments, are handy alternatives to
card-based transactions. These services are accessible 7/24, providing
uninterrupted availability. Instant payments provide payers and payees
immediate confirmation. Instant payment technology allows banks 1o increase
fee income and enhance liguidity management, according to Finastra [2018).
Banks can monitor their cash position and manage risks using real-time liguidity
position notifications and alerts,

Mew markets may spur technological innovation, Over J0% of ASEAN residents are
unbanked [UOB, 2016). ASEAN countries like Indonesia and the Philippines have
large numbers of unbanked citizens with minimal credit history and family debt.
These circumstances provide significant mobile banking development potential.
In ASEAN, the Philippines’ mobile phone and smartphone business is growing
rapidly. This rise is exXpected o boost mobile banking due to the country's low
banking penetration (LOB, 2016), The Philippines prefers cash transactions, with
2.5 billion payments totaling Us 74 billion done monthly. However, just 1% of these
transactions use electronic payment methods.



A large chunk of the unbanked use mobile devices and social media. Mobile
technaology allows firms to reach the unbanked, allowing them to surpass their
non-innovative competitors. Personal identification and credit histery are major
barriers to unbanked people entering the financial industry. Lack of financial
infrastructure and logistics and distribution issues, especially in rural areas,
prevent persons without banking services from using formal financial systems.
The large number of ASEAN residents without access to conventional banking
services gives an opportunity for banks and fintech enterprises to innovate and
increase financial ecosystam inclusion. Commercial banks in ASEAN, particularly
in the Philippines, work with regulatory organizations and fintech companies to
reduce financial imbalance and assist neglected sectors. This category is a new

market for regional banks.

Source of emerging procurement

According to Schumpeter (1934), innovation may also result from discovering a
new supply of raw materials or partly processed goods, whether existing or not.
Financial firms must decide whether to deploy mobile banking technology
internally or outsource it. In outsourcing, suppliers may supply banks with
platforms and components that can be customized with their features and
branding. Some vendaors can create a3 maobile banking app or a fully integrated
mobile solution with front-end and back-end systems, in collaboration with other
financial applications and systerms. ASEAN banks are outsourcing to save costs.
The 2018 ASEAN Payments Insight Survey predicts a 40% to 36% fall in in-house
payment app advancements over the next two years. On the other hand,
off-the-shelf vendor solutions have climbed from 8% to 13% and customized
third-party solutions frorm 235% to 25%.

Mobile banking apps from commercial banks in ASEAN are commaon. However,
merging these apps for regional and cross-border transactions s expanding.
Singapore and Thailand collaborated to integrate PayMow and PromptPay, 150

20022 national real-time payment systems.



The declaration describes how ASEAN central banks apply 1S0 20022 international
standards to provide consistency and coherence in regional and cross-border
financial activities. Thus, people and businesses In both countries might utilize
onlineg banking or maobile wallets to securely transfer payments instantly utilizing
their Singapore and Thailand cellphone numbers. Vendars may utilize their
experience working with lecal financial market infrastructure and organizations

to create an 1S0O 20022-compliant payment mechanism.

Structural paradigm

Innovation may also be described as the deployment of a new organizational
structure in business or industry, Recently, ASEAN has seen the rise of digital-only
banks. UOB's launch of TMRW, ASEAN's first mobile-only bank, in Thailand has
gained notice (UOB, 2019). TMRW is a mobile-only banking institution targeting
ASEAN millennials, who largely transact on their phones, ASEAN's digital
generation is the third-largest tech-savvy consumer population after China and
India. Over the next five years, the digital bank aims to gain three to five million
custormers. TMRW is built from scratch using data-driven methods to give unique
features and information to each customer (UOB, 2019),

Malaysian bank CIMB Croup launched a digital banking platform in 2019 for
Vietnam and the Philippines. CIMB Bancom Capital Corp, an investment banking
joint venture in the nation, offers consulting services and cross-border capital
market solutions to Filipine companies seeking ASEAN development and growth.
The business hopes to use CIMEB branches in the area to expedite inbound
transactions to the Philippines, CIMB Philippines has 8,000 merchant partners,
including 7-Eleven and DragonPay, known for their convenience stare networks.
These partnerships make cash deposits, withdrawals, and payments easy at

several contact points.



The DBS Group of Singapore launched India's first mobile-only bank, digibank, in
2016. Mobile-only banking uses biometrics and Al to revolutionize financial
processes, The business employed natural language technologies 1o make the
smartphone understand customer speech and communicate effectively. SMS
one-time passwords have been replaced with inbuilt soft token security. In 2018,
DBS India has over 2 million customers.

The digital-only bank, or neo bank, business model offers clear advantages over
conventional brick-and-martar banks, including lower operating costs due to the
absence of physical infrastructure. The firm provides digital banking exclusively
via web browser or mabile app, reducing staff costs. Thus, these cost reductions
may be passed on to clients in the form of lower lending rates and higher deposit
interest rates. DBS Group Holdings CEQ Piyush Gupta expects the digital bank's
cost-to-income  ratio to be lower than the brick-and-mortar approach.
schumpeter defined "creative destruction” as entrepreneurs creating net
gconomic innovation in the capitalist system. These entrepreneurs disrupt the
incumbent enterprise's value offering by creating and extracting economic value.
ASEAN commercial banks favor customers who use omni-digital channeis like
mobile and internat banking. However, as indicated by DBS, UOE, and Maybank's
falling branch visits and rising use of digital channels for financial transactions,
customers tend to prefer digital-only banking. Digital banking is growing
throughout ASEAN, giving incumbent banks and fintech cmmpanies riEw
opportunities, ASEAN commercial banks with an entreprenaurial spirt may use
necbanking and omni-digital platforms to create new organizational modeis.
These banks may protect their market shares from new rivals by using digital
technology, Size effect is the apparent change in behavior or attributes of a

substance or system due to changes in size.



schumpeter (1950) also believed that larger enterprises with greater research and
development funds were more affected by innovation. Technical developments
provide a greater return on investment for these aerganizations, Because they can
spread technical investment costs over a larger asset base, large companies are
said to profit from economies of scale, This lowers their average expenses. A larger
corparation may commit monay to research & development and seek new
economic opportunities by offering a wider range of activities and items.

Due to smaller local economies, commercial banks are less prevalent in ASEAN
mobile banking technology adoption. Scherer (1984) disagress with Schumpetear's
theory that larger firms are mare conducive to rapid innovation, arguing that
smaller firms, with modest market power, may be more likely to innovate quickly
due to the competitive pressures that are absent in the monopolistic environment
often associated with a "quiet life.” Dos Santos and Peffers (1995) found mixed
results on the issue. No data suggested that larger organizations utilize ATMs
more efficiently. No substantial studies showed that this technology benefits
smaller businesses. Lacity et al. (2014) found that cloud computing may benefit
both large and small businesses in different ways. Thus, considerations beyond
size and scale efficiency affect bank performance. Small banks can adapt and
apply new technologies due ta their agility and flexibility. Smaller banks may build
stronger relationships with local companies and consumers. This advantage gives
them access to unigue infarmation that may help them negotiate client contracts
and make better credit judgments [Berger, Udell, Allen, Miller, Petersen,
Raghuram, and Stein, 2005). Fries and Taci (2005) examined bank efficiency in 15
transition countries. The research examined 2001-1994 data from 282 banks, The
researchers found that incentive structures, structural and institutional

improvements, and a strong rule of law affected bank performance.



Additionally, a medium-sized bank in the sample exhibited consistent returns to
scale, whereas smaller banks showed significant unrealized economies of scale.
The plan suggests merging smaller local banks to save banking costs.
DeYoung and Hunter [2001) found that lecal banks provide more personalization.
It was also noted that giant banks tend to serve large clients, making high-touch
personal service difficult as they grow. This study proposes that small ASEAN
banks, specifically Thai and Filipino banks, may have an advantage over large
banks in Singapore and Malaysia in using mabile technologies to serve |ocal
customers, challenging Schumpeter's theary, Far instance, smaller banks are
nimbler in adapting to internal and external business changes, whereas bigger
banks embrace new technology maore slowly, Big banks have legacy systems that
nead sophisticated setups and slow technalogy adoption (Dos Santon and Peffers,
1995; Scott et al., 2017). The impact of fintech on small banks is of interest because
it may show that small banks can benefit from moabile technology more than
larger banks, which have more resources, assets, expertise, and economies of
scale. Based on the techneological progress theoretical framework, this research
suggests that mobile banking innovations may assist smaller ASEAN banks, The
study uses a null hypothesis and an alternative hypothesis to examine mobile
banking technology and bank performance.
« Hypothesis O Mobile banking does not affect banking financial metrics,
The null hypothesis is accepted or rejected based on the test statistics. Alternative
hypothases were developed to explore the relationship between mobile banking
technology and bank performance. Mobile banking generates interest margins
from customer loans and deposit accounts and transaction fees, according to
bank revenue prediction. Fee income comes from three main sources:

(1) depaosit account maintenance and bill payments and funds transfers.

(2) loans like credit cards, mortgages, and car loans; and

(3) stock, bond, foreign exchange, and mutual fund mvestment and

trading.



In 2018, the Bank of Thailland required banks to waive payment expenses and
allow service usage for payment transactions. Befare 2018, payment fees were a
major income source for Thai commercial banks., Thailand's PromptPay rapid
payment service, utilized by consumers and businesses, charges 15-2 baht each
transaction, depending on the amount (Bangkok Post, 2018; Kasikorn Bank, 2019).
FAST maobile payments for consumers in Singapore are free, however corporate
payments cost 5% 0.20 to 5% 0.70 each transaction. These rates are greater than
Ciro's batch payments, which cost 5% 0,10 to 5% 0.30 apiece. Mobile banking helps
banks earn payment transaction fees. According to previous research on
fee-based revenue in commercial banks, DeYoung and Rice (2003) found that
technological developments considerably boosted non-interest income rather
than interest-based income. DeYoung and Rice (2003) found substantial
relationships between fee-based revenus, bank characteristics, market
circumstances, technology advancement, and bank performance. The research
indicated that banks that focused client connections and service excellence
earned more fees, New financial technology like cashless transactions and mutual
funds enhanced banks fee revenue, A rise in fee-based income was linked to
higher profitability, earnings volatility, and a worse risk-return trade-off for typical
US commercial banks. In ASEAN, established markets like Singapore have
withessed loweraed interest rates, leading in lower net interest margins. Thus,
thesa margins have lost impartance in this region's banks' business strategy. Thus,
fees are a major revenue source for ASEAN banks. In response to fintech
competition, numerous banks have used mobile technology to change their
production and distribution systems, Thus, they have switched from an
interest-based approach to a fee-based one, Based on the aforementioned,
mobile banking technology may affect banks' fee profits more than interest

incomes,



- Hypothesis 1a: Mobile banking will increase fee income for small banks more than
big banks.

Mabile banking requires significant expenditures in human resources and core
bBanking system renovation and integration. Banks must increase income and cut
costs owing to large investmants in the new financial system. Implementing a
new expeditious payment service in the UK requires £150 million to £200 million in
fixed costs. This allocation will fund technology and human resource development
to help the system grow quickly. Additionally, each UK bank must spend £0.10
million to £0.50 million te join to the new payment system (Vocalink)the year was
2009, The large investment in the new mabile banking system should reduce
financial institutions’ operating costs, Frontier technology may minimize
operating costs for a new service relative to existing netwaorks, The USs ACH and
Fedwire networks used protocols developed for mainframe computers. These
protocols existed before servers and the internet were popular. According to
Creene et al. (20014), a new, more efficient payments service might provide
equivalent or better functionality than the Automated Clearing House [(ACH)
system, Thus, these services may have lower unit costs.

Back-office technology integration allows banks to save costs. A payment hub
design allows financial institutions to integrate new technologies into their
operating structure and generate more revenue. Banks sometimes find it cheaper
to integrate payment platfoerms via smaller connection points like the fraud
managament system or transaction banking system (PwC, 2016). McKinsey's 2015
report found that banks could save payments IT spending by 10% to 20% by
integrating their paymeants infrastructure, Case studies from throughout the
world inform this estimate. Mobile technology also reduces old payment method
costs. Australia’s National Australia Bank launched an 150 20022-based real-time

payment technology.



This should greatly cut bank administrative costs, The technology allows people
and organizations to provide supporting documentation in real time with their
payments, enabling quick reconciliation and ingquiry (NAB, 201&8). When banks
adopt new technology, they may enhance internal processes and discard
outdated ones. Banks may benefit bevond real-time paymeants via internal system
improvements and efficiency. Through real-time payment information, internal
processes may be optimized and risks reduced. Individuals do a variety of
"activities” for various reasons. Mobile banking reduces the cost of managing cash
and checks. Singapore, Thailand, and the Philippines still utilize cash., Most
Singaporeans buy meals at hawker centers using cash. Low-value retail
transactions still employ cheques for similar reasons, although in smaller
guantities, Due to laborious printing, counting, storing, sending, and reconciling
currency and checks, society pays a high price. Mobile payment technology is
expected to reduce costs and boost productivity by eliminating manual
procedures for consumers and banks. The above considerations suggest a link
between maobile banking technology and minor bank operating costs. Hypothesis
b states that maobile banking will affect small banks' operating costs more than
big banks.

Data from scholarly literature provide light on how technology affects
bank-customer loan interactions. According to the wide view, technological
developments affect bank performance more in smaller transaction lending than
relationship-driven lending. Commercial financing somatimes invalves
relationship lending, where banks learn about borrowers via their connection, By
monitoring borrowers' performance under loan contracts and giving bank
accounts, this is done, Thus, relationship lending is temporary. Several studies
have explored the length of bank-boarrower relationships and lean interest rates to
address adverse selection and maral hazard, When banks provide higher interest
rates to unknown borrowers, these issues occur. In succeeding times after
borrower category disclosure, banks lowered rates (Diamond, 1989; Pertersen &
Rajan, 1993).



The researchers also found a link between relationship length and collateral
responsibilities. Early in their relationship with financial institutions, borrowers
face higher interest rates and submit collateral. Borrowers may negotiate a lower
interest rate and less collateral as their relationship with banks deepens. However,
transaction-driven lending, which includes personal loans, credit card loans, auto
loans, and mortgages, wsually entails lower loan amounts and one-time
borrowing or non-recurring credit needs. In this setting, customer ties are less
important. Mobile technology may improve transaction-driven lending,
particularly far consumer loan firms with one-time or non-recurring transactions.
Accepting and processing client applications for vehicle, housing, and credit card
loans is included. Mobile technology has a higher impact on transaction lending
than relationship lending. Therefare, the following hypothesis s established to
assess how transaction-driven consumer loans affect bank performance,

« Hypothesis 1o Mobile banking technologies will affect consumer loans mare for
small banks than major banks.

Technology largely affects transaction-driven consumer loans between banks and
customers, Mobile technology also allows banks to deliver value-added services to
clients, improving and protecting customer relationships. The new capabilities
include real-time payment monitoring, payment cost transparency, and screening
for anti-money laundering and financial crime compliance. Novel offerings that
can ke easily distributed via mobile banking apps may boost customer loyalty and
revanue, Banks might cross-sall investments, loans, and foreign exchange to thair
present customers, In 2008, two-thirds of UK banks that implemented real-time
payment technologies through the Faster Payment System [FPS) expressed a
highly positive outlook on the potential of these new payment methods to
generate additional revenue, Business-to-cansumer sales were projected to reach
£2.9 hillion by 2018, while business-to-business revenues might reach £1.9 bkillion
(Vocalink, 2009).



Thus, mobile technology should improve bank performance,. This is due to the
possibility for increased income and cost savings.

Revenue growth, especially fee income, and operational expense reduction have
been linked to higher profitability. Return on Equity (ROE) and Return on Assets
(ROA) evaluate bank perforrmance using net income as the numerator, Deducting
expensas from revenues vields net income,

The ROA, or ratio of annual net income to total assets, Measures a company’s
profitability relative to its invested capital. Total assets are the sum of liabilities and
shareholder's equity, which fund the company's operations. This indicator shows
how well a company's management uses [ts assets or invested moneay to make
moneay., Return on Equity [ROE)} measures net income as a percentage of
shareholders' equity.

Divide annual net earnings by average shareholders "The equity idea”. The
indicator measures a firm's profitability relative to shareholder capital. The firm's
capacity to effectively deploy invested capital to create increasing profits and
stimulate growth for both the business and its stakeholders is measured by ROE,
The most commaon financial measurements for analyzing technology's impact on
bank perfarmance are ROA and ROE. This research will hypothesize that fintech
innovation affects financial performance using ROA and ROE.

« Hypothesis 1d suggests that mobile banking usage will impact small banks' ROA
more than big banks.

 Hypothesis e suggests that mobile banking adoption will impact small banks’

ROE more than big banks.,



Mobile banking innovations, which introduce new mobile products and services
through a revamped process and business model, are expected to benefit banks,
especially smaller ones in unbanked countries like the Philippines and Thailand.
Thus, smaller banks are expected to outperform bigger banks in developed
economias like Singapore and Malaysia. Cell technologies are available to
consumears and MsMEs who have been neglected by banks, A large percentage of
these creatures possess mobile phones. Small ASEAN banks should be able to
adopt mobile technologies, which are economical and easy to deploy. This use

may increase revenues and lower operating costs, increasing profitability.

3.3.2 Standards Theories and Concepts

Standards facilitate technological improvements and regulate fintech application
usage, according to growing studies. The systematic approach to innovation has
elevated researchers' and politicians' awareness of standards as a powerful
institutional mechanism that drives technological advancement and
interaperability. Blind (2012 ,2016), Blind and Hipp (2003}, Blind and Jungmittag
(2008), Blind and Gauch (2009), Allex and Sriram {(2000), Tassey (2000), and Swann
(2010) are cited. This research shows that standards boost technological
innovation, Standards help build a common business language via agreed-upon
terminelogy definitions, boosting credibility and social acceptance of these
improvements. Standards may reduce uncertainty and disagreements, boosting
consumer and investor trust and promoting innovation system information
distribution,

A regional payment framework for ASEAN is outlined in the AEC 2025 Blueprint.
The Blueprint calls for 1SO 20022 to be implemented by 2025 to improve regianal
financial integration and ASEAN payment and settlement systems. Financial
market infrastructures worldwide have adopted the 150 20022 financial standard.
Pan Europe and the Southern African Community employ IS0 20022 to provide
effective, secure, and interoperable payment clearing and settlement systems.
Through joint IT investment, the regional payment structure provides

interoperability and netwaork externalities.



This investment intends to standardize payments, decreasing operating costs and
risks. SWIFT develops and maintains a standardized repository as the 150 20022
Registration Authority, This repository contains worldwide and market-specific
standard definitions. Adopting 150 20022 standards has several benefits,
including being widely accepted as the open standard in the worldwide financial
industry. Adoption considerably improves global market interoperability.

- The data is comprehensive, including specifics on remittances, regulatory

reporting, and taxes.

- The word "future proof" refers to a notion or technology's adaptability to

new technologies and business frameworks.,

< XML's technical syntay simplifies integration and information sharing.
The benefits of financial standards are generally tied to interoperability and
network externalities, as discussed in the following sections. Interocperability
allows systems, devices, and software to communicate.
The benefits of standards implementation are typically called interoperability.
Interoperability is the ability of systems and organizations to work tegether [Gillis
& Pillay, 2012). By establishing a common business language for managing
heterogeneous systems and applications, financial standards help organizations
achieve interoperability. Each ASEAN countries has its own currency and
monetary system. Thus, interoperable payment clearing and settlement systems
are essential for safe and efficient financial operations. These systems boost
regional economic development. Uniform financial standards for payment
operations are essential for regional and global interoperability, innovation,
compelitiveness, and cost effectiveness, The three layers of interoperability are

business, syntax, and semantics.



Business interoperability streamlines company aims and objectives. Syntax
interoperability facilitates data exchange between applications using proper
protocols and formats. However, semantic interoperability ensures uniform
information interpretation and comprehension [(SWIFT, 2017). In the ASEAN
regional framewaork, 150 20022 should increase interoperability across all three
levels, Standards set technical, functional, and security requiremenis for payment
market infrastructure use. Message implementation guidelines and technical
schemas can establish syntax and semantics requirements to ensure consistent
implementation of standards and information exchanges in accordance with
glebal market practices. Standards are essential for developing a commaon
understanding of economic and technical regquirements. According to Gillis and
Rillay (2012), standards strive 1o enhance payment system security by avoiding
fraud, creating trust, preserving integrity, assuring accessibility, and inspiring
confidence, Uniform financial standards among ASEAN central banks, banks, and
the financial sector might improve financial performance by enabling
interoperable payment systems. This ensures safe, efficient, and seamiless
operations.

Metwork effects, or network externalities, raise the value of a product or service as
more people use it.

Schaolarly research an network effects in business has increased. The number of
people utilizing a product or service increases its value, a phenomenon called
network extarnalities. SWIFT, a secure banking netwark, is one example. This
network: is used by approximately 11,000 banks, financial institutions, and
enterprises worldwide, SWIFT financial standards and communications services
rise in value proportionately with users, Two kinds of network externalities exist.
SWIFT members benefit from direct network externalities as more members join
a network. Candal (1995) states that indirect network externalities occur when
independent software vendors create complementary network applications,
increasing user value, New users improve the value of each netwark member,

creating positive externalities,



The bandwagon effect occurs as the network's value increases and additional
institutions join, creating a positive feedback cycle. SWIFT members' use of
financial standards creates positive externalities and network effects, which
benefit network users as the number of users increases. Standards can generate
network externalities and increase network value by benefiting more users, Based
on ideas of interoperability and network externalities, this research hypothesizes
that financial standards mediate the relationship between fintech innovations
and bank performance. This theoretical paradigm implies that financial standarcs
enable fintech innovators and banks to communicate and coliaborate, promoting

beneficial network effects and affecting bank performance.

Figure 12: Research

Hypotheses

The graphic above shows how "Fintech Innovations” affects "Bank Performance”.
Financial norms mediate causality. The use of mobile banking technology by 36
ASEANS commercial banks will guantify fintech innavation. As of 31 2017 of 36
ASEANS banks offered mobile banking. The research will employ Baron and

Kenny's (1986) four-step method to evaluate mediator impact.



This study's initial hypothesis analyses the association between X, an independent
research variable, and Y, a dependent variable,

The second hypothesis: Test X and mediator are correlated,

The third hypothesis examines the mediator-Y association,

The fourth hypothesis usas multiple regression to evaluate X, the mediator, and Y.
The mediator, financial standards, was examined by assessing how much banks in
Singapore and Thailand implemented ISQ 20022 norms in 2017, These criteria
were applied to the nations' real-time payment systems, Philippines, Malaysia, and
Brunei Darussalam are considered. The cumulative duration of standards
adoption is calculated by adding up the years since a bank first introduced its 1SO
20022 payment service to the present, The first hypothesis in this chapter was
Step 1 of Baron and Kenny's mediator test procedure. This stage examines the
association between X (bank mobile banking uptake) and ¥ [bank performance).
In Step 2, banks' mobile banking technology utilization and financial norms are
examined. The null hypothesis is formed initially.

- Hypothesis: Banks' mobile banking technology will not affect financial standards
acceptability.

The statistical test determines whether to accept or reject the null hypothesis.
Hypotheses are established to evaluate the relationship between mobile banking
technology and financial standard adoption:

Hypothesis 1: Banks' mobkile banking technology will affect financial standards
adaption.

Mabile banking, big data analytics, and APIs are being used worldwide in the
financial industry. These advances are creating new business models and
opportunities, improving bank performance, Recent technological advances and
industry adoption have greatly improved ASEAN financial norms, impraving
efficiency and meeting user expectations. Agile approaches and accelerated

standards development have bean used 1o respond to fast technology progress.



APl development using 150 20022, open banking, and mobile banking is being
standardized. This procedure comprises establishing a governance framework to
standardize AP| deployment throughout the financial industry. Financial
standards allow institutions to integrate new technology wunifermly and
coardinate with industry peers using standardized terminalogy. This use improves
banking data quality and automation. Financial standards improve technology,
compatibility, and network effects, improving bank performance and profitability.
Based on the above logic and Step 3 of the mediator test procedure, the first null
hypothesis is formulated to evaluate financial standards and bank performance,
Hypothesis O; Financial norms do not affect banking sector financial indicators,
The alternative hypotheses avaluate whether financial standards affect bank
profitability.

- Hypothesis 1a: Financial norms will affect small banks ROA more than big banks.
Hypothesis 1b states that financial requirements will affect small banks' ROE moare
than big banks. A null hypothesis has been created for Step 4 of the mediator test
approach to explore how financial standards and mobiie banking technologies
affect bank performance prediction,

« Hypothesis 0; Mobile banking technology and financial standards do not affect
banking financial indicators.

Regression results determine null hypothesis acceptance. The alternative
hypotheses evaluate whether mobile banking technology affects bank
profitability.

« Hypothesis la; Small banks' ROA will be more affected by mobile banking
technology and financial reguirements than major banks'

- Hypothesis 1b states that mobile banking technology and financial laws will

increase small banks' ROE more than big banks'



3.3.3 Macroeconomic Influence on FinTech Market

GDP growth, interest rates, inflation, and currency rates affect ASEAN
commercial banks' financial performance. The 1997 Asia financial crisis
and 2008 Global financial crisis showed that bank-specific traits and
macroeconamic issues cantributed to several bank failures. Ecanomically
developed nations' banks frequently have lower operating exXpenses.
Their capacity to guickly identify consumers and provide cheaper loans is
the main reason (Mongid, 2018). In times of economic boom, banks tend
to invest more in growing firms, which may raise spending without
assuring income growth. Several empirical studies on macroeconomic
conditions and bank performance have shown conflicting results.
Mongid, Tahir, and Haron (2012) evaluated ASEAMN banks' cost inefficiency
factors. Economic growth was positively correlated with cost efficiency
decline. Zetin {(2012) and Shen, Liag, and Weyman-Jones (2009) found a
favorable association between external macroeconomic parameters,
internal bank features, and financial performance. Bank performance was
affected by GDP and inflation. However, Athanasoglou [2008) examined
South Eastern European institutions' profitability, Bank profitability was
examined in relation to bank-specific parameters and macroeconomic
variables including inflation and real GDP per capita income. The growth
of real GDP per capita did not significantly affect bank performance,
according to their analysis. In contrast, inflation positively and
significantly affected profitability.

A bank's profitability will fall due to financial losses. All ASEAN
commercial banks had a considerable drop in ROA and ROE during the
1997 Asia financial crisis. GDP per capita rose steadily after the recession,
reaching U$4 308 in 2017,

Singapore and other ASEAN countries have variable GDP per capita,
Brunei's 2017 per capita income was U%$57,772, substantially greater than
other countries. Another country's per capita income was U%S28 986,
According to the 2017 ASEAN Statistics report, Malaysia had U$2,899 GDP
per capita, Thailand U%6,736 and the Philippines U%$2,992.



Many market conditions, including tax and regulatory systems, may
affect bank performance. To explore the statistical relationship between
mobile banking technology and bank performance, this research

includes GDP per capita and mobile phone penetration rates.,

3.4 Research Technigues and Methodalogy

The primary objective of this study is to empirically analyze whether the
effects of fintech innovations on financial performance vary across
various commercial banks in the ASEAN region, specifically focusing on
selecting small and large banks., aAdditionally, it will ascertain if the
advancements in financial technology (fintech) will result in improved
performance across all financial metrics or just certain ones.
Furthermore, the present study seeks to conduct an empirical analysis to
examine the impact of financial noerms on the performance of banks
within the ASEAN region. Hence, a guantitative research methodology is
used to systematically examine the study hypotheses on the potential
link between fintech developments, bank perfarmance, and financial
norms.

Based on the literature examined, regression analysis emerges as a
prevalent study methodolegy, Hence, this study use multivariate panel
ragressions in R, spacifically using ExPanDaR, to assess the impact of
mobile banking innovations and message standards on the performance
of banks. The ExPanDaPR package, created by Joachim Cassen, is designed
for exploratory analysis of panel data using the R programming languagea.
In this package, each observation Iis uniquely recognized by
cross-sectional and time series I1Ds, and the variables are structured in

calumns.



3.5 Sampling of Data

This study will explore how fintech innovations affect local commercial
banks in Singapore, Malaysia, Thailand, the Philippines, and Brunei
Darussalam using multiple data sets,

Capital 1Q provided bank financial statements from 2010 to 2017,

Each bank's website provided 2017-2010 yearly reports,

Mobile banking capabilities of each bank were obtained from AppAnnie.
The mobile banking capabilities of different organizations were collected
from AppAnnie, an app analytics site,

The goal is to study numercus sample banks' website news and releases
to determine their fintech intentions, actions, and performance. The
fintech regulations and payment environment were checked on the
central banks' websites in the chosen countries.

Refer to the bankers' associations or payment operators' websites for the
list of participating banks in the specified countries' national payment
systems., Peer-reviewed journal articles from EBSCO, Science Direct, and
ProQuest are mentioned.

The selection procedure used 2017-2010 historical data. Due to rapid
industrial technological breakthroughs after the 2010 global financial
crisis, historical data from 2010 to the present is relevant. The eight-year
term was chosen due of data consistency and availability.

Capital IQ retrieves historical revenue and balance sheets for 36 ASEAN
commercial banks. Standard & Poor's Capital |1Q marketl intelligence tool
pravides comprehensive private and public company research, Financial
modeling and academic and business research In commercial and
investment banking, stocks research, and asset management utilize the

platform extensively.



This research examined bank revenue statements and balance sheets to
see whether performance parameter was strongly impacted by mobile
banking technologies. Regression was performed on bank revenue and
cost components of the income statement,

Banks earn interest from customer loans and deposits and non-interest
from foreign exchange, investments, stocks, and other trading activities
via fintech technologies. The current study does not include rental
income and gain an homes and other fixed assets, which Capital 1Q
classifies as Gain [Loss) on Sale of Assets. This omission is justified by the
premise that mobile banking technologies will not significantly impact
these fixed assets,

Maobile banking requires significant human capital investment,
co-banking platform upgrades, and real-time payment system
integration, Wages, benefits, SC&A, and other operational costs make up
the investment cost,

This research considers computerization, income, and IT variables. Mobile
banking technology does not influence some cost components; hence
thay were eliminated from the study. These include occupancy costs,
goodwill and intangible asset amortization, and real estate and affiliate

losses,

The asset side, which includes |loan categories, and the liability and
equity side, which includes deposits, are examined separately in the
balance sheet. This multivariate panel regression analysis uses adjusted
ROA and ROE to assess bank profitability. These measures are based on
adjusted net income, which is calculated from selected revenues and
costs.

AppAnnie (www. appannie.com) evaluates banks' mobile app capabilities
and release years, This platform helps identify these apps' bank account,

investment, lending, and payment services.



Appendix 8 lists chosen banks' mobile banking app features. Free
application analytics software AppAnnie tracks app rating changes. The
capabilities matrix was manually created using AppAnnie data to

compare banks' mobile apps' features and functianality.

3.6 Study Motive and Variables Identification

This study has built a theoretical framework and research hypotheses
that define many research wvariables for analyzing the financial
performance of ASEAN commercial banks that employ mobile banking
technology. Research input has two components, This research explares
how fintech innovation affects retail, commercial, and investment banks'
mabile banking use.

The influence of financial standards may also be examined by banks' |50
20022 implementation, This research examines how maobile banking
technolegy and financial norms may affect ASEAN commercial banks'
financial metrics. The goal is to understand how these characteristics
affect banking goods and services, as well as bank properties like size.
The dependent variables are bank performance, Bank performance
measures a bank's ability to utilize its assets and resources within its
fundamental operating framework to generate income. This paper
reviews empirical studies on internat, mohbile, and digital banking. Table
3 shows that it examines 20 financial wvariables, including revenue
streams, cost structures, balance sheet components, and profitability.
The researcher can better grasp the performance measure most affected

by fintech advancements.



Mame of Variahle Deseription

In.nf..rmmfcm Fariables l||'-.r.r Fintech Innovations
MOB AGER X At of the retail mobile banking 2 app offered by banks from the

MOB AGEB Age of the | worate mebile banking app offered by
banks from llu. firsi r...in.n;-" wear o 2007

MOB AGE] % Age of the investment mobile banking app For trading
securities offered by hanks from the first release vear to 2017

GDP_PC GDP per copitaof sample countries from 2000-2017

MOB _PEN X! Maobile phone penetration rate of sample countries from 2010
27

Mediator Variable for Financial Standards

IS0 AGE XhE Ape ol rhr 150 20022 standards adopted by sample banks from
2010-2

Total Interest Income /
Totol Imteresi Expenses ! Toinl Assets
Total Honinterest Income {Fee lncome) / Total Asseis

SEC A5 'u"‘: [ T1_!|.;'1| SeCcuri
LU.'U'- .-"Lh_- Total Loans

r‘-.41|'| bﬂ aermil

.1|:1_|u;1-:'|:1 Feturn on
rerfELs L0 v eTage

DEF'I 1 -5'.'1"1
[1[1 DEP f The ratio -:II otal lil*m '|n-:| -:l-"|:l

COfs u‘h..ﬂ..n‘l

The wpic of discussion pertains (o mongy rmarket and savings
accounis,

“ The term "deposits™ refers to the funds that individaals or
catitics place inte o financinl institution for sofekeeping




CTI CAP The ratia of total tme deposits o total depo

Adi ROE djusted Remrn on Equity {ROE metric quantifies the
relationship between the average net profits and the average
sharcholders' cquiry.

Comirol Size = Crouping Criteris

GROUP_5£ The 1otal samp
ize shionld b ¢
more than 52001 killio
thinn 324, 1 hillion
MOB_NON
classified as mobile b
non-irobile banks were
GROUP_MSZ The cardinality of the subset of 31 mobile banks. Consider the
median assed size, whene Large Banks have an as
5.9 billion and Small Banks have an assed
=, bl hon
Fixed Effects

Bank Mume

 Yeur |

Drawing on the literature reviews conducted by DeYoung (2007), the regression
specifications are estimated using ordinary least squares (OLS) methods. The
dependent variables in these regressions consist of a range of financial indicators
derived from the income statements and balance sheets. Each performance
metric is analyzed independently.

The assessment of the impact of financial standards is conducted by evaluating
the degree to which banks have implemented 150 20022 standards, hence
indicating their level of preparedness in adhering to those standards.

A binary variable is generated to represent the bank's I1SO 20022 enablerment
status, taking a value of 1if enabled and 0 otherwise. The coefficient pertaining to
the dummy variables will serve as an indicator of the potential relaticnship with

the performance of banks.



To regulate the scale of banks, a categorization was used based on the median
asset size, resulting in the division of sample institutions into two distinct groups:
small banks, denoted as those with asset sizes balow USS 478, and large banks,
including those with asset sizes beyvond this threshold, The subgroup of the
thirty-one maobile banks was further categorized into two categories based on the
median asset size of US% 28,98. Civen the substantial disparity seen in the mean
and standard deviation of bank asset sizes, the use of the median is deemed
appropriate for classifying banks as either large or small, with reference to the

rmean asset size,

This research will use 2017-2010 bank financial panel data for multivariate pansl
regression analysis, The study will rearess financial indicators against input
research wvariables that indicate mobile banking technology usage in retail,
business, and investment banking. This research also examines how financial
standards affect bank performance. A conceptual model is used to examine the
relationship between fintech developments, financial norms, and bank
performance,

The equation is Yit = ¢ + o"MOB_AGEIt,

¥—bank profitability—is compared to numerous other performance measuras in
this research.

The constant term ¢ exists at t. The coefficient ais the main static test, Statistically
significant o values indicate bank performance. On a sample of all banks, ordinary
least squares (OLS) regressions calculate the coefficients.

The variable MOB_AGE shows how long ASEAN commercial banks have offered
maobile banking. Mobile bhanking apps fall into three categories:

MOB_AGER uses mobile technology for retail banking, especially account queries
and payments.

MOB_AGEB provides maobile business banking services for SMEs and
corporations.

MOB_AGEI is a mobile investrment banking platform for securities trading.

This research uses MOB_PEN, an independent variable, to measure mobile phone

penetration in a sample of countries.



The variable GDP_PC, the GDP per capita, is an independent variable in country
analysis. The value "I indicates the sample nations, whereas the index "t" reflects
the adoption year,

Regulation of bank size is vital. This expression may be called disturbance.

A linear relationship between maobile banking technology and bank performance
is calculated.

A linear regression model is represented as ¥Yit = ¢ + a"MOB_AGEIt + £it, where ¥it is
the dependent variable, ¢ is the intercept term, a is the cosfficient for MOB_AGEIt,
and eit is the error term.

A mathematical equation model was created using all the research factors:

Ta calculate Yit (2017-2010), multiply ¢ plus a by MOB_ACERIt, where Yit is the
variable of interest observed from 2010 to 2017,

Focus is on MOB_AGEBiIL.

Mabile device age is of impaortance,

Mobile phone penetration rates, or MOB_PENIt, are a crucial indicator for
measuring rmobile phone adoption In 8 community or region. This indicator is
often used to assess mobile phone usage and accessibility.

This research examines GDP_PCit, or GDP per capita.

Financial standards are set and maintained by the 150, a key mediator,
SIZEit—the impacts of bank size on different outcomes—is of interast.

Variable "ni" denotes bank name fixed effects.

The analysis includes time fixed effects [Tt) to account for data fluctuations across
time.

The researchers will emplaoy Baron and Kenny [1986)'s four-step mediation
assessment method to evaluate standards. How the approach will be
iImplemented:

To find the correlation between variables X and Y, apply the aquation

Y = B0+ BIX + &,

The equation for the correlation between variable X and mediator 150_AGE is

M= [0+ [IX + &



The user's rmaterial is too short for academic rewriting. The mediator, M, correlates
with the outcome variable ¥, shown by the equation ¥ = B0 + BIM + &,

We examined the link between the predictor variable X, the mediator variable M.
and the outcome variable ¥ using multiple regression analysis. The regression
model 15 Y = [0 + BIX + [2ZM + g, where B0 Is the intercept, Bl and B2 are the

regrassion coefficients for X and M, and £ is the arror term.

The research model includes bank-level fixed effects [n_i) and yeartime fixed
effects (T_t} in accordance with Scott et al. (2017) regression modeling.
Unobserved heterogeneity is accounted for by these fixed effects. The model
examines macreeconomic and market effects on bank performance using
additional independent variables, nation GDP per capita and maobile phone

penetration rates.



Research Consequences

This study centers on examining the impact of fintech innovation, namely
the use of mobile banking technology and financial standards, on various
financial indicators of chosen commercial banks in the ASEAN region,
including Singapore, Malaysia, Thailand, Philippines, and Brunei
Darussalam, over the period from 2010 to 2017. The use of mobile banking
by commercial banks in the ASEAN region started in the 19905, coinciding
with the widespread availability of mobile phones and the introduction of
short message system [(SMS) services by telecommunications firms. By
2005, around 5.5 million individuals in the Philippines had used mobile
phones as a means of conducting wirtual financial transactions.
positioning the nation as a frontrunner in the region in terms of mobile
financial services. In the context of the Philippines, the inflow of
financial support from relatives employed overseas plays a vital role in
sustaining the livelihoods of their families residing in the country.
Furthermore, the use of mobile phones enables the execution of cash-out
transactions via the means of Short Message Service (SMS). The
proliferation of mobile banking trends seen significant growth,
particularly with the Iintroduction of Apple's first iPhone in 2008.
Consequently, financial institutions began providing mablile banking

apps to cater to the needs of both individual customers and enterprises.

4.1 The state of Mobile Banking in ASEAN

Within the study sample including five member nations of the
Association of Southeast Asian Nations [ASEAN), Thailand exhibited the
greatest count of mobile subscribers, reaching a total of 121 million in the
yvear 2017, Subsequently, the Philipplnes reported the second largest
number of mobile subscribers, amounting to 115 million during the same

period.



There has been a notable rise in mobile users during 2010, with Thailand
seeing a growth rate of 64.1% and reaching a total of 71 million members,
while the Philippines had a growth rate of 34% and reached a total of 83
million customers. When comparing the data, 1T becomes evident that
nations with smaller populations and fewer mobile users saw notably
lower rates of growth, For instance, Malaysia cobserved a growth af 23.1%
fram 2010, reaching a total of 42 million mobile subscribers in 2017.
Similarly, Singapore experienced a growth rate of 13.83%, resulting in a
total of 8.4 million mobile subscribers, Lastly, Brunei Darusszalam
witnessed a growth rate of 24.74% from 2010, reaching a total of 544

thousand mobile customers Iin 2017,

Mobile Cellular Subscriptions
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Figure 13;: Mobile cellular subscriptions in the selected

ASEAN countries



Concurrently with the expanding demographic of mobile device users,
there has been a notable surge in the number of individuals using fixed
broadband services., Thailand once again reported the greatest number
of subscribers, with a total of 82 million, representing a significant
increase of 127.24% compared to the figures recorded in 2010. Following
clasely behind, the Philippines reported a subscriber count of 3.3 million,
reflecting a notabkle growth of 89.8% since 2010. Brunel Darussalam

similarly had a substantial rise of 89.9% over the same time.

Fixed Broadband Subscriptions

Figure 14: Fixed broadband subscriptions in the

selected ASEAN countries

The advancement of mobile and online banking has shown varying rates
of improvement across the area, Mobile banking penetration in less
developed markets such as the Philippines and Indonesia has a
somewhat slower rate of growth when compared to more established
nations like Singapore, Malaysia, and Thailand. In the context of Thailand,
it can be seen that mobile banking surpassed internet banking in 2015 in
terms of both transaction volume and user count. This shift may be
attributed to the growing preference among individuals for mobile

devices, as shown in Figure 11.



Adoption of Mobile Banking and Internet Banking
in Thailand (2010-2017)
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Figure 15: Adoption of mobile banking and internet banking in
Thailand

In contrast, it is noteworthy that in Malaysia, the predominant mode of
conducting financial transactions is via the use of internet-based
platforms. The quantity of individuals using mobile banking services in
Malaysia has shown a notable surge, rising from 898,472 users in 2010 to
11.34 million users in the span of eight years, representing a substantial
development rate of 1163%. The guantity of individuals using online
banking services has shown a consistent rise, with an average yearly

development rate of 13.2% seen during the previous five-year period.

The progression is outlined as follows:



Adaoption of Mobile Banking and Internet Banking
in Malaysia (2010-2017)
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Figure 16: Adoption of mobile banking and internet banking in
Malaysia

1.0. Power found that mobile banking in Singapore has grown 15% in the
last year, surpassing branch banking. In 2017, Telstra found that 67% of
Singaporeans used mobile banking, compared to 78% in the US and 75%
in China. Around 33% of Singapore's adult population is millennial, or
34-18 years old, The astonishing 99% smartphone ownership rate among
millennials is significant, According to the Telstra repaort, Singapore ranks
gixth in millennial mobile banking usage among eight economies,
including the US and China. Telstra (2017) reported a 22% wallet share for
Singaporean millennials. This shows that Singapore is lagging in
capitalizing on millennials’ potential value growth.

In the second gquarter of 2017, Brunei Darussalam has 127.4% mobile
phone penetration per 100 residents, according to AITL A large majority
of mobkile phones in the nation were smartphones with internet
connectivity. In the second quarter of 2017, Brunei Darussalam has 121.4%
mabile broadband penetration [handset] per 100 people, according to

AlTI The prevalence of digital payment options has also increased.



AMBD's 2018 report on bank payment services found that internet and
mobile application banking use increased 135% between 2016 and 2017.
Card-based financial transactions rose 33% to £1.98 billion over the same
period.

Mabile phone ownership cutnumbers bank accounts in the Philippines.
The 2017 Bangko Sentral ng Pilipinas [(BS5P) Financial Inclusion Survey
found that 15.8 million Filipino adults, or 22.6% of the adult population,
hold a formal account. There was a 22% rise over the 2015 survey. Due to
restricted access to formal financial services, nearly 70% of the
population uses cash. Financial exclusion is closely connected with cash
management risks and expenditures because people use cash rather
than digital means for daily financial transactions. Mobile phones let
people get remittances from foreign family members by integrating
financial services into their daily lives. The 2017 Financial Inclusion Survey
found that 38% of Filipinos had a smart phone and 42% used the internet
manthly, Additionally, B6% of respondents used mobile data to access the
internet, Techneological access increased in urban areas, particularly
Metro Manila, Over 46% of Filipinos with bank accounts, Internet, and
mobile banking were ambivalent about electronic payments, according
ta the research. Concerns about hacking, personal security breaches, and
insecure access drive this mentality.

Accessibility, dependability, and closeness of ATMs and electronic
platforms remain challenges. Around 33% of adults know PayMavya and

GCash as the top electronic payment services,

4.2 Mobile Banking Adoption by Sample Banks in ASEAN

In the examined sample of 236 regional commercial banks within the
ASEAMN region, it was observed that 31 banks provided mobile banking
apps in the year 2017, This represents a

substantial growth in comparison to the year 2010, during which only 5

mobile banks were available,
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Figure 17: Mobile Banking Adoption by selected ASEAN
commercial banks

The quantity of mobile banks had a twofold increase in 2011 and a threefold
increase in 2012, In the year 2013, a significant shift occurred in the banking
industry, as the number of mobile banks (19) surpassed that of traditional
nonmebile banks (17), marking a notable turning point. The proliferation of mobile
banking services has shown a steady growth trajectory, culminating in the year
2017. Appendix 3 provides a comprehensive compilation of mobile banks and
non-mobile banks in the ASEAN 5 region. These banks are categorized into two
distinct categories based on the median asset value of U%$47.7 billion. The table
shown below displays the names of banks that have launched mobile banking
apps between the years 2010 and 2017.

The entities that are indicated by the green highlighting are the smaller financial
institutions, characterized by an average asset size of less than $47.7 billion. In
2010, the first users of mobile banking technology were prominent financial
institutions located in Singapore, Malaysia, and Thailand. OCBC, a financial
institution in Singapore, has been providing mobile banking services for the
longest duration starting from 2008, CIMB, a bank in Malaysia, introduced |its
mobile banking services a year later in 2009. Please see Appendix 3 for the

complete names of the banks.



Figure 18: Mobile banking adoption in the selected
ASEAN countries

The image shown above illustrates the adoption of moebile banking across
different countries. Specifically, Thailand is represented by the color pink,
Singapore by blue, the Philippines by green, Malaysia by brown, and Brunei
Darussalam by crange. Mobile banking programs developed by several mobile
banks were made available for download via the Apple App Store and/or Google
Play Store. The mobile banking apps include a range of features, such as the ability
to ingquire about account details, make bill payments, engage in peer-to-peer
payments, apply for mortgage and housing loans, submit insurance applications,
and facilitate investments in mutual funds. The mobile banking features provided

by each sample bank are enumerated in Appendix 9.

4.3 Real time Payment Adoption by Sample Banks in ASEAN

In March 2014, the nation of Singapore introduced a real-time money transfer
service known as Fast and Secure Transfer ([FAST), which operates in accordance
with the I1ISO 20022 banking standards. The initiative was initiated by a consortium
of 14 banks, including DBS, OCBC, UCRB, as well as Malaysian banks operating
inside the Singaporean market, such as CIMB, RHB, and Maybank, alongside

several international banks.



According to ABS (2014), Scotland is home to Standard Chartered Bank and
Sumitomo Mitsui Banking Corporation, In September 2015, Hong Leong Bank, a
financial institution eperating in Singapore, became a participant in the Fast and
Secure Transfers [FAST) systermn. This move was made in conjunction with other
prominent banks such as Bank of China, BNP Paribas, The Bank of
Tokyo-Mitsubishi UF], and Mizuho Bank [(ABS, 2015). In July 2017, the country of
Singapore introduced a novel peer-to-peer money transfer service known as
PayNow. This service enables users to send monies by using the recipient’s
cellphone number or Singapore NRIC/FIN. The transfers are facilitated by the FAST
system, which operates continuously throughout the year, providing

round-the-clock service availability (ABS, 2017).

The PromptPay real-time payment service was introduced by Thailand in the year
2016. PromptPay enables customers to conveniently and expeditiously transfer
payments in real-time by using the mobile phone number and national
identification of the receivers. In 2018, the Philippines introduced the InstaPay
real-time payment service, while Malaysia's Real-time Payment Platform was
launched in January 2019, The service, known as DuitNow, enables instantaneous
credit transfers to bank accounts associated with mobile phenes and national
identification numbers, ensuring round-the-clock access of cash. Currently,
Brunej Darussalam is in the process of implementing a real-time retail payment
infrastructure, which is scheduled to become operational in the year 2020.
However, the data from the years 2020-2018 falls beyvond the parameters of this
study.
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Figure 19. Realtime Payment Technology Adoption by
Selected Commercial Banks in ASEAN

4.4 Regression Analysis
This section presents multivariate panel regression results for income and balance

sheet variables.

4.4.1 The Application of mobile technology on the income statement variables
The multivariate panel regressions in Table 5 indicate how mobile banking affects
income statement factors. Mobile banking penetration was tracked from the
participating banks' initial mobile app release to 2017. A thorough sample of 36
ASEAN commercial banks with 2B8 data was analyzed using separate panel
regression models. A selection of 31 mobile banks with 248 data was studied. The
analysis covered 2017-2010. Three mobile banking apps were independent
variables in the study. These included MOB_AGER, a retail banking application for
consumers, MOB_AGERB, a business banking application for corporate and SME
needs, and MOB_AGEI, an investment banking application for securities and FX
trading. To evaluate macroeconomic and market determinants, panel regressiocns
utilized CDP Per Capita and mobile phone penetration rates as independent
study variables. The table provides coefficients and associated probability values
(p-values): *p<0.; *p=<0.05 **p<0.0l. This research focuses on statistically
significant coefficients with p-values of less than 0.01 and 0.05 and adjusted R2

values larger than 50%.



Table 5a shows a complete 36-bank sample. Instead, Table 5b examines
31 maobile banks, Based on median asset size of U%28.98, this group is
divided into 15 small banks (Table 5¢) and 16 major banks (Table 5d). Given
the large difference in bank asset size mean and standard deviation, the
median was used to divide the sample banks into two groups. Table 5a
shows that the overall sample's interest income [INC_ASS) was positively
correlated with the retail banking app (MOB_AGER, 0.152**%) and
negatively correlated with the business banking app (MOB_AGEB,
-0.087**). This model has an adjusted R-sguared of 84.3%. Modified
R-sguared of 66.8% shows that the retail banking app improved interest

expenditures,

Table 5a: Effect of mobile technology on income staterment (Full sample)
Estimation method: OLS
Full Sample {2010-2017: 288 observations)

Independent MOB AGE | MOB AGEB | MOB AGEI

Variables E (Fetail) (Business) {Investment)

Dependent Variahles

“:.1". P .‘5|.5"_" [_] I]E.ﬁ-*** U_fl-f.hﬁ

FI H{‘_Jlx SE D-UE]**.
‘-j.{r]

Fived Effects; Bank Name and Year

*n=0.1; **p=0.05; ***p=<0.01




The fee income of the whole sample, as shown by FINC_ASS, exhibited a
positive correlation with the retail banking app (0.083*%) and the
investment banking app (0.087**").

The adjusted R2Z value of &1.7% suggests that these variables explain a
significant portion of the variation in fee revenue. The fee revenue
comprises many componeants such as stocks trading fees, account service
costs, foreign exchange fees, and loan and credit use fees. The
remuneration of bank employees saw a positive impact from the retail
banking application [SALA_ASS, 0.029**%) and a negative impact from the
business banking application (-0.032**), resulting in an adjusted E2 value
of 83.8%. The mobile investing app had a significant impact on Selling

Ceneral & Admin [(SG&A) expenditures, as shown by a coefficient of 0.013**
in the regression analysis. Furthermore, the modified R-squared value of
BB.4% suggests that the app explains a substantial portion of the
variation in SC&A expenses.

Regarding the specific categary of maobile banks, it is worth noting that
a total of 31 banks have implemented mobile banking applications by the
yvear 2017. The banks may be classified into two distinct categories based
on their asset size, namely the median asset size. The first category
comprises small mobile banks with asset sizes below USD 28.9 billion,
while the second category consists of major mobile banks with asset

sizes heyvond USD 28.9 billion,



Table 5b: Effect of mobile technology on income statement (Mobile banks)

Estimation method: OLS

All Mobile Banks (2010-2017: 248 observations)

Independent MOB_AGER | MOB_AGEB | MOB_AGEI
Adj R-sq

Variables (Fetail) [ Business) { Investitent )

Dependent Variables

[INC ASS DOTE** | A.076* 0843

IEXP _ASS 0.025 -0.007 (.00
FINC _ASS 0.068* 0.015 0.087+**

SALA_ASS | D.028*% | -p.032* 0.009
SGA_ASS -0.009%

Fived Effecrs: Bank Name and Year

*p<0.1; **p=<0.05; ***p=0.01

A separate regression model was conducted for the subgroup of mobile
banks listed in Table 5b, specifically fecusing on the differentiation
between small mobile banks and big mobile banks as shown in Table 5c
and Table 5d. The primary conclusion of this study is that the use of
mobile technology did not have a significant impact on the levels of
interest revenue and interest expenditure for both small and big mobile
banks.

The fee revenue of small banks was shown to have a positive association
with mobile technology, as indicated by a coefficient of 0.220*** and an

adjusted H2 value of 59.7%.



This finding provides support for the first hypothesis. This observation
aligns with the findings of DeYoung ([(2007), which suggest that new
technologies mostly impact fee revenue rather than iInterest
income/expense, This strategic diversification approach aims to decrease
dependence on conventional middieman industries. The implementation
of the business banking app and the retall banking app had a detrimental
impact on the bank payroll and selling, general, and administrative
(SCE&A) expenditures of small banks. This finding provides support for the
initial premise about the decrease of operating costs. As an example, an
annual rise in the use of business banking applications would result in a
decrease of small banks' payroll expenditures by 0.060%. The findings
shown in Table 5d Iindicate that the Iincome statements of major banks
weare essentially unchanged, so providing support for the first hypothesis

on the impact of mobkile technology on small banks

Table 5c: Effect of mobile technology on income statement (Small banks)

Estimation method: QLS

Small Mobile Banks (2000=20017: 120 observations)

Independent | MOB AGER MOB AGEB | MOB AGEI

YVariables (Retail ) (Business) {Investment)

Dependent Variables

INC_ASS

[EXP ASS -0.024 0.049
FINC ASS 0,001 0.06 0.220%%*
SALA_ASS |0032 | -0.060%* 0.021
SGA_ASS 0.019* 0.008 003|**"

Fived Effecis: Bank Name and Year

*p<i.1; **p<0.05; ***p=<0.01




Table 5d: Effect of mobile technology on income statement

(Large banks)

Estimation method: OLS
Large Mobile Banks (2010-2017: 128 observations)

Independent | MOB AGER MOB_AGEB | MOB AGEI
Adj R-5q
Variables { Retail) {Business) {Investment)

Dependent Y ariables

IINC ASS D.038

I[EXP_ASS | -0.028 -0.017

FINC_ASS | 0.008 -0.042%

SGA ASS 0.002

Fived Effects: Bank Name and Year

<) 1 *#*p<0.05; ***p<0.01

4.4.2 The application of mobile technoloegy on the balance sheet

variables - assets

lable & presents the impact of mobile banking technology on the asset
side of the balance sheets for the whole sample. The findings of the study
indicate that the mobile investing app had a significant impact on
consumer loans (CONSM_LOAN, 1.562%%], as seen by the higher adjusted &
2 value of B2% compared to other asset classes, The mobile investment
banking application enables electronic trading of stocks, bonds, mutual
funds, and foreign exchange, which are often linked to lines of credit for
trading and margin financing. Hence, there exists a strong correlation

between consumer loans and the investment banking application.



Table 6a: Effect of mobile technology on the asset side of the balance sheets (Full

sample)

Estimation method: OLS
Full Sample (2010-2017: 288 observations)

Independent MOB_AGER | MOB_AGEB | MOB_AGEI
Yariables [ Fetail) [Business) { Invesiment)

Dependent Variables

LOAN ASS 0,386

Fived Fffeces: Bank Name and Year

*p<D.1; **p<0.03; ***p=0.01




In contrast to commercial loans, which need a lengthy borrower-bank relationship
and in-person due diligence in order to get business loans, consumer loans are
often characterized by transactional nature and singular occurrences. Loan
applications and activation notifications for consumer loans may be conveniently
facilitated via the use of mobile technology. In general, the adoption of maobkile
banking had a favorable influence on the adjusted return on assets {ROA) for
banks in the complete sample, after omitting income and costs unrelated to
mobile technology. The adjusted ROA was found to be 0108, and the adjusted

R-squared valua was 61%.

Regarding the specific group of mobile banks shown in Table &b, &6¢, and &d, it is
evident that mobile technology has had an impact on two key financial indicators:
consumer loans and the adjusted return on assets (ROA). The most notable
discovery among the variables was the favorable impact of the mobile investment
banking app on consumer loans, This effect was more pronounced in small banks,
as seen by the data presented in Table 6¢, hence providing support for the first
hypothesis. The coefficient for the consumer loan variable is statistically
significant at the 0.01 level (p < 0.01), with a value of 5834, The adjusted R-squared
for the model is 71.8%. The correlation with the greatest magnitude is seen when
there is an annual growth in the use of investment banking applications, resulting

in a 5.834% rise in consumer laans for small banks,



Table 6b: Effect of mobile technology on the asset side of the balance sheets

(Mobile banks)

Estumation method: OLS
All Maobile Banks (20010-2017: 248 abservations)

Independent | MOB AGER | MOB AGEB | MOB_AGEI
Adj R-sq
Variables (Retail) {Business) | (Investment)

Dependent Variables

CASH_ASS '[m 1378 [2.449

0.089
0485
ﬁﬁ_rqmi_nﬁi_nm*——__—Tm_
'NPL_LOAN [ -0.154 [ 0.177 [0244%  Toa434
Adj_ROA 0.082+*

Fixed Effects; Bank Name and Year
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Table &¢; Effect of mobile technology on the asset side of the balance sheets

(Small banks)
Estimation method: OLS
Small Mobile Banks (2010-2017: 120 observations)

Independent | MOB AGER | MOB_AGEB | MOB_AGEI
Ad) R-sq

Variables {Fetail) {Business) { Investment)

Dependent Variables

The inmvestment banking application had a significant positive impact on the
adjusted return on assets (ROA) of small banks, with a coefficient of 0.189**,
Additionally, the adjusted R-squared value for this relationship was found to be
56.6%. Table 6d presents the results of the panel regression analysis conducted on
prominent mobile banking institutions. The business banking app and
iInvestment banking app had a good impact on both cash assets and securities
assets in general, The investment banking application had a detrimental impact

on loan assets, but consumer loans and commercial loans were not impacted.



The implementation of a business banking app had a significant beneficial
impact on the non-performing loan rates of big banks, as shown by a coefficient
of 0.1&64**. Furthermore, the adjusted R-squared value of 75.3% suggests that the
app accounted for a substantial portion of the variation in non-perfarming loan
rates across these banks. The first hypothesis is supported by the finding that the
retail banking app had a positive impact on the adjusted return on assats (ROA) of
rmajor banks, with a coefficient of 0.096*, which 1s lower than the coefficient of

0.189*** sean for small banks.

Table 6d: Effect of mobile technology on the asset side of the balance sheets

(Large banks)

Estimation method: OLS
Large Mobile Banks (2010-2017: 128 observations)
Independent MOB AGER | MOB AGEB | MOB_AGEI
Adj R-sq
Variahles {Retail) { Business) { Investment)

‘Dependent Variables

ASH_ASS

SEC_ASS -0,06]

LOAN ASS | 0.566
COMM_LOAN | 0.048
CONSM_LOAN

NPL LOAN

‘Adi_ROA | 0.096%* -0,009

Fixed Effects: Bank Name and Year

*p<0.1; **p<0.05; ***p<D.01




4.4.3 The application of mobile technology on the balance sheet
variables-liability & equity

The regression findings shown in Table 7 examine the influence of mobile
banking technology on the liability and equity components of the
balance sheets for the whaole sample. The primary outcome of the study
revealed a noteworthy impact of the investment banking application on
the trading of securities and foreign exchange. This impact was observed
to have a positive effect on money market deposits (MM_DEP, ,**"1.756
90.6% adjusted E2), while simultaneously exerting a negative influence on
demand deposits (DD_DEP, -0.661"**, 91.8% adjusted #2) and fixed
deposits (TD_DEP, -1.311"*, 8.82% adjusted E2)],

Table Ta: Effect of mobile technology on the liability and equity side of

the balance sheets (Full sample)

Estimation method: OLS

Full Sample (20010-2017: 288-188 observations)

Independent | MOB_AGER | MOB_AGEB | MOB_AGEI

Adj R-sg
Yariables (Fetail) (Business) [ Investment)

Dependent Variables

-0.023
A, G ] *** Li'.l.i'l b

e e S —
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Adj_ROE | 366 NG X

Fioved Effecis: Barnk Name and Year

].r‘l.'.'l |. "|:r l..f{f"'- '""p 0.01




In accordance with previous scholarly investigations, maobile
technologies provide clients the ability 1o engage in 2asy and flexible
fund transfers, enabling them to shift their funds from demand deposits
with low or Zzero Interest rates to money market deposits that offer
better yields. Regarding the equity portion of the balance sheet for the
whale sample, no statistically significant findings were identified.

The impact of the investment banking app on money market deposits,
especially for small banks, was significant (MM_DEP, B0.9 ,[**"5.916%
adjusted H2), as shown in Table b, 7¢, and 7d, which represent a
subgroup of mobile banks. The statement implies that an annual growth
in mobkile investment banking services would result in a carresponding
5.916% rise in maney marketl deposits.

Table 7h: Effect of mobile technology on the liability and equity side of
the balance sheets (Mohile banks)

Eztimation method: OLS
All Mobile Banks (2010-2017; 248 observations)

Independent MOB AGER | MOB AGEB | MOB AGEI
Adj R-sq
Variables {Retail) (Business) (Investment)

Dependent Variables

DD _DEP LR D.077T -0.662*** 0911

0881

-1.334%" 0,822

_

Fived Effects; Bank Name and Year

*p=0.1; **p=0.05; ***p<0.01




Table 7c: Effect of mobile technology adoption on the liability and equity side of

the balance sheets (Small banks)

Estimation method: OLS
Small Mobile Banks (20010-2017: 120 observations)
Independent MOB_AGER | MOB_AGEB | MOB_AGEI | Adj R-

Variables (Betail ) (Business) {Investment) | sq

Dependent Variables

DEPDO ASS

DD _DEP 1 EX: 0,89

‘MM_DEP | 0526 | 3376+ 59160
i

CT1_CAP ).BET** D873 | 0.394 0.303

Adj ROE

Fived fffeces: Bonk Name and Year

*p<0,1; * ;p-:: 0.05; * ;|.1-.'.|:j.l]ii

The investment banking application had a favorable Impact on the
adjusted return on equity (ROE) of small banks, with a coefficient of
1.238%*, Additionally, the adjusted R-squared value for this relationship
was 66.3%. The Core Tier 1 Capital [CTI_CAP) ratio, an important metric for
assessing the capital quality and financial soundness of banks, saw a
favorable impact from the retaill banking application, whereas It was
adversely impacted by the commercial banking application. However, the
model's lack of a well-defined nature was evident as shown by the low
corrected #2 value of 30.3%. Conseguently, It was deemed unsuitable for
further evaluation. Table 7d presents the findings of a panel regression

analysis conducted on prominent mobile banking institutions.



Table 7d: Effect of mobile technology on the liability and equity side of the

balance sheets (Large banks)
Estimation method: OLS
Large Mobile Banks (2010-2017: 128 observations)
Independent MOB_AGER | MOB_AGER | MOB_AGEI |

Adj R-sq
Variables { Retail ) (Business) { Investment)

Dependent Variables

DEPO_ASS NI 0.002 0017

DD DEP 04990k | 3jone 0, 5004

LD ).387 ) 779* 0022 0.947

Adj_ROE 0,805* 0612 o7 076

Fived Effecis: Bank .';'-’.imu' and Year

*p<0.1; **p<0.05; ***p<0.01

Mobile technologies have been shown to have adverse impacts on the
lability and equity components of the balance sheets of major banks. The
retail banking app had a significant negative impact on both overall
deposits and demand deposits, with coefficients of -1.183** and -0.499***
correspondingly. The business banking app had a negative impact on
money market deposits, as shown by a coefficient of -0.924 and an
adjusted R-squared value of 27.6%, The investment banking application
had a significant negative impact on the adjusted return on eguity (ROE)
with a coefficient of -0.780**, The adjusted R-squared value indicates that
the model explains 76% of the variation in the adjusted ROE. The findings
of this study indicate that the implementation of mobile technologies did

not have a favorable impact on the financial performance of major banks.



This supports the initial premise that suggests a greater influence of

technological advancements on small banks.

&.4.4 The impact of mobile techneology on financial standards

he findings of the panel regression analysis shown in Table 8 indicate a
statistically significant positive assoclation between the use of mobile
banking technology by banks and adherence to financial standards,
namely |1S0O 20022, The financial standards primarily pertain to the retail
and commercial banking sectors, hence the panel regression models
removed the independent research variable associated with investmeant
banking applications., The presented table displays the regression
outcomes for the whole sample, indicating that the use of retail banking
app and business banking app had a favorable impact on banks' adaoption
of 150 20022 financial standards, with coefficients of 0.222*** and 0.189**
correspondingly. The adjusted 2 value far this model was &1.4%,

Table Ba: Effect of mobile technology on financial standards (Full sample)

Ezstimation method: OLS

Full Sample (2010-2017: 188 abservations)

MOB AGER MOB AGEB |
Independent Variables Ad) R-=q
(Retail) (Business)

Dependent Variable: ISO_AGE | 0.2224%% | 0.189%*

[ 0614




Financial standards undergo changes and advancements in parallel with
technological advancemenits. For instance, the introduction of IS0 20022
APIs enables the facilitation of real-time payments via various means
such as cellphone numbers, Facebook accounts, and NRIC numbers.
Financial standards play a crucial role in promoting technical
advancements and facilitating interoperability, hence enhancing the
ease of adoption and use of new services across a broad range of users.
The following tables provide the findings of the regression analysis

conducted on a selection of mobile banks categorized as small and big

Estimaton method: OLS

All Mobile Banks (2000-2017: 248 observations)

MOB AGER | MOB AGEB
Independent Variables Adj R-sq
(Retal) { Busimess)

Dependent Variables: ISO_AGE | 0.197%** [0 187***  [0s11

Table 8c: Effect of mobile technology on financial standards (Small banks)

Estimation method: OLS

Small Mobile Banks (2010-2017: 120 observations)

‘MOB_AGER | MOB_AGEB

Independent Variables
{Retail ) {Business)

Dependent Variables: 150 AGE




Table 8d: Effect of mobile technology on financial standards (Large banks)

Estimation method: OLS

-i:argr M nh'l:ll. -Ea nl-.'.{lﬂlﬂ—zm 7: 128 ﬁl-_I..';'.rn';ﬂ-'n_rn:g-j.

MOB_AGER | MOB_AGEB

Independent Variables
(Retail) {Business)

IIH'I!I-E'II-I.'lI;"nt Variables: ISO_AGE 0. 168%* 0.260%**

There was a lack of significant impact detected in the implementation of financial
norms by small banks as a result of mobile technofogy. In contrast, the adoption of
financial norms by major banks was significantly influenced by the retail banking
app and business banking app., with coefficients of Q168" and 0.260%™*
respectively. The adjusted R2 value of 74.4% indicates a good explanatory power of
the model. One potential rationale for this phenomenon is because among the
selected mobille banking sample, the first adopters of standards were mostly
prominent banks operating in Singapore. These banks started their involvement
in the IS0 20022 real-time retail payment systerm, which was introduced in 2014.
Hence, it is plausible that the statistical data mostly captured the impact on major
financial institutions. In the latter half of 2014, the nation of Bruneal Darussalam
began the implementation of an Automated Clearing House (ACH) system that
acdheres to the |50 20022 standard. PromptPay, a real-time payment service in
Mhailand, was introduced in 2016 by many small and major banks, using the IS0
20022 standard. By the end of 2017, around 62% of the banks included in the
sample had implemented 150 20022 financial standards, with the bulk of them
being big banks. Therefore, it is probable that the panel regression findings were

influenced by factors such as sample size and temporal effects.



4.4.5 The adoption of financial standards on bank’s financial indicators
The regression outcome shown in Table 9 demonstrates a favorable correlation
batwean the implementation of financial rules by banks and the adjusted return

on assets (ROA) and return on equity (ROE)

Table 9a: Effect of financial standards on bank ROA and ROE

[Full sample and mobile banks)

Eatimation method: OLS

*# of observations Full Sample (*288) All Mobile Banks (*248)

Independent Variables 50 AGE | Adj R-sq | 150_AGE Adj R-sq

Dependent Variables |
Ad ROA 0.099%* | 0594 | 0.071 0.641

Adj ROE

The implementation of financial rules had a significant positive impact on the
adjusted return on assets (ROA) of the whole sample, with a coefficient of 0.099*,

The adjusted R-squared value for the model was 64.1%.
Table 9b: Effect of financial standards on bank ROA and ROE

(Small and large banks)

Estimation method: QLS

Small Mobile Banks | Large Mobile Banks
*# of observations
(*120) {*12%)

Independent Variables | IS0 _AGE Adj R-sq IS0 _AGE Adj R-sq

Dependent Variables

Adj_ROA 0,679+ ] 0.631 | 0,757

Adj ROE 3158w | 0.676 0.055




Nn7

The implementation of ISC 20022 financial standards has had a significant
beneficial impact on the adjusted return on assets (ROA) and adjusted return on
equity [ROE) of small banks. The adjusted ROA increased by 0,679, while the
adjusted ROE increased by 3.05***, These findings are supported by adjusted
R-squared values of 75,7% and 73% for ROA and ROE, respectively. On the other
hand, the profitability of major banks was shown o be unaffected by the

implementation of financial norms, so providing support for the third hypothesis.

4.46 The combines adoption effect of mobile banking technologies
combined with the financial standards on bank's financial indicators.

Within the realm of statistical analysis, a mediator variable assumes the role of
elucidating the underlying nature of the association between the independent
variable and the dependent variable. The study employed the research
methodology proposed by Baron and Kenny (1988), utilizing regression analysis to
examine the association between fintech innovations (represented by three
distinct mobile app technologies as independent variables) and bank profitability
(measured by adjusted return on assets and return on equity as dependent
variables). The analysis also incorporated a mediator variable, financial standards,
to assess its potential influence on the relationship between fintech innovations
and bank profitability.

According to this model, the impact of fintech on bank performance is mediated
by the variable of standards. The impact of financial standards is assessed by the
evaluation of banks' duration of 150 20022 financial standards implementation. By
the conclusion of 2017, about 62% of the banks included in the study have
implemeantad 150 20022 financial standards. The adjusted return on assets (ROA)
and return on equity (ROE) were subjected to regrassion analysis using the study
variables of retail mobile banking app and business mobile banking app as

independent variables in separate modeis.



Table 10 presents the results of the regression analysis conducted to examine the
collective impact of the retail banking application and 150 20022 financial
standards on the adjusted return on assets (ROA) and return on equity (ROE).

Table 10a: Combined effects af the retall mobile banking technology and financial

standards on ROA and ROE (Mobile banks)
Estimation method: OLS

All Mobile Banks (2010-2017: 248 observations)

Independent| MOB_AGER | M_MOB_AGER | M MOBAGER

Variables {Retail) {Retail) IS0 (Retail)

Dependent Variables

0.085** 0.114%%* | 0.014* 0.647

Fived Effects: Bank Name and Year

*p<l.1; **p<0.05; ***p<0.0]

The combined impact of the retall banking app and financial norms has a
cignificant negative effect on the adjusted return on equity (ROE), with a
coefficient of -0D.1B3***, The adjusted R-squared value for this model is 70.2%. Table
10b presents the regression outcomes pertaining to the combined impact of
business banking applications and financial standards on the adjusted return on
assets (ROA] and return on equity (ROE). No statistically significant result was
detected,



Estimation method: OLS
All Mobile Banks (20010-2017: 248 observations)

™M _MOB_
Independent M MOBAGEB | Ad) R-
MOB AGEB | AGEB
Variables IS0 (Business)
{ Business) {Business)

Dependent Variables

Adj_ ROA 0.051 0.027

#p<0.1; TFp<0.05; ***p<0.01

Table 10b: Combined effects of the business mobile technology and financial

standards on ROA and ROE (Mobile banks)

Regarding the subgroup of small mobile banks shown in Tables 10c and
10d, the jeoint impact of the retail banking application and financial
standards had a significant positive influence on the adjusted return on
assets (ROA) at a coefficient of 0.158***, and on the return on eguity (ROE)
at a coefficient of 0.646"% The adjusted R-squared values for these models

were 60.1% and 66% respectively.



Table 10¢c: Combined effects of the retail mobile technology and financial
standards on ROA and ROE [Small banks)

Estimation method: OLS
Small Mobile Banks (2010-2017: 120 observations)
M _MOB_

AGER
MOB

( Retail) M MOBAGER

Independent
AGER 150 (Retail)

Variables
(Retail)

Dependent Variables -

Adj ROA [0094 [0.030 0.601
0,376 500 0.640 0.66




Table 10d: Combined effects of the business mobile technology and financial

standards on ROA and ROE (Small banks)

Estimation method: OLS
Small Mobile Banks (2010-2017: 120 Observations)

M_MOB_
Independent| MOB AGEB M _MOBAGEB | ¢
AGEB
Variables {Business) 150 (Business)
{ Business) |

1

Dependent Variables

Adj ROA 0032 0064

Adj_ROE ‘ 0.499 0.201 ‘ {r.m*}‘ 0.66

Fixed .f-:'_;!‘,i"f.'r.'.r.r.'. Bank Name and Year

*p<0.1; **p=<0.05; ***p<0.01

Table 10d shown above displays the regression outcomes pertaining to
the collective impact of business banking applications and financial
requirements on the adjusted return on assets [ROA] and return on
equity ([ROE) of small banks. The obtained cutcome did not demonstrate

statistical significance.



Table 10e: Combined effects of the retail mobile technology and financial

standards on ROA and ROE (Large banks)

Estumnation method: OLS

Large Mobile Banks (2010-2017; 128 Observations)

M MOB

Independent| MOB_AGER M_MOBAGER
AGER

Variables {Retail) 150
{Eetail)

Dependent Variables

Ad) ROA 0.076* 0,137%** | (024*==
Adj ROE 1.022%*» 0. 223%%s

Fived Effects: Bank Name and Year

"p=0.1; **p=0.05; ***pr<0.01

Table 10e shown above displays the regression outcomes concerning the
collective impact of the retail banking application and financial
standards on the adjusted return on assets (ROA) and return on equily
(ROE)] of major banks. The adjusted return on assets (ROA) and return on
equity (ROE) were both adversely impacted by the combined influence of
the retail banking application and financial rules. Specifically, the
adjusted ROA experienced a significant decrease of -0.024"* while the
adjusted ROE declined by -0.223***. The adjusted a2 values for these
variables were found to be 78.6% and 76.3% respectively. Table 10f
presents the regression ocoutcomes pertaining to the collective impact of
the business banking application and financial standards on the adjusted
return on assets (ROA) and return on equity [ROE) of major banks. The use
of the business banking application had a significant positive impact on

the adjusted return on assets (ROA) at a coefficient of 0.035%%,



Furthermore, the adjusted R-squared value of T8.6% Indicates that the
business banking app explains a substantial portion of the variation in
the adjusted ROA,

Table 10f: Combined effects of the business mobile technology and financial

standards on ROA and ROE (Large banks)

Estimation method: OLS
Large Mobile Banks (2010-2017: 128 Observations)

Independent| MOB_AGER M_MOBAGEB_

Variables {Business) AGEB IS0

Dependent Variables

Adj ROA [ 0,008 0056 | 0.035%*

Adj ROE {1, BO0*

Fived Effects; Bank Name and Year

*p.1; **p=0.05; ***p<0.01

In general, the standards mediator had an impact on boeth small and large
banks, confirming the acceptance of Hypothesis 4. This hypothesis
suggests that the integration of mobile technologies with financial
standards has a favorable effect on bank return on assets (ROA) and

return on eguity (RCE).

4.4.7 Macroeconomics' effect after adoption

The multivariate panel regression models included the inclusion of CDP
per capita as an extra independent variable, with the explicit aim of
assessing the impact of macroeconomic circumstances on bank return
on assets (ROA] and return on equity (ROE). Table 11 presents the results

of the panel regression analysis.



Table Na: Effects of GDP per capita, retail banking app and financial standards

on ROA and ROE (Mobile banks)

Estimation method: OLS
All Mobile Banks (20010-2017: 248 observations)

M MOBAG | M_MOBA
Independent | R-
ER_ IS0 GER_ISO GDP_PC
Variables s (GDP)
{ Retail )

Dependent Variables

Ad) ROA -0.014% -0.015*% 0.65 1 0.00001

Adj_ROE . 133*** -0.203*** | 0. (.0003%*

Fixed fffects: Bank Name amd Year

*p<0.1; **p=0.05; ***p=0.01
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Table Nb: Effects of GDP per capita, business banking app and financial
standards on ROA and ROE (Mobile Banks)

Estimation method: OLS

All Mobile Banks (2010-2017: 248 observations)

GDP_PC

0027
(1.296*
Fived Effecis: Bank Name and Year

*p<0.1; **p=0.05; ***p<0.01

The use of retall banking app and business banking app by mobile banks had a
favorable impact on the adjusted return on egquity (ROE). This impact was seen in
relation to the country's gross domestic product (GDP) per capita, with a
coefficient of 0.0003*%, The adjusted R-squared (12) of the model including these
factors was 70.7%, which 15 somewhat higher than the adjusted &2 of the previous
model, which stood at 2.70%.



Table Nc: Effects of GDP per capita, retail banking app and financial standards on

ROA and ROE (Small mobile banks)

Estimation method: QLS

Small Mobile Banks (20000-20017: 120 observations)

Independent| M_MOBAGER | M_MOBAGER_| Adj R- | Ady R-sq

Variables IS0 (Retail) 50 ( Betail)

Dependent Variables

Adj ROA | 0,158%** 0.167**» -0,00003
Adj ROE 0.646*% 0.0001

Fixed Effects: Bank Name and Year

.1 **p=<0.05; ***p=0.01

The provided Table 1lc does not demonstrate any statistically significant
correlation between GDP per capita, profitability, and the use of retail banking
applications by small banks. However, a correlation has been identified between
CDP per capita, the use of business banking apps by small banks, and the
adjusted return on eguity (ROE) at a significance level of 0.007**. The adjusted
R-squared value for this association is 78%, which is higher than the adjusted
R-squared value of the previous model, which stood at 868%. This information is

shown in Table Nd.



Table 1d: Effects of GDP per capita, business banking app and financial

standards on ROA and ROE (Small mobile banks)

Estimation method: OLS
Small Mobile Banks (2010-2017: 120 observations)

Independent| M_MOBAGEB | M_MOBAGEB | 4

Variables IS0 (Business) | 150 (Business) 5 GDP PC

Dependent Variables

Adj ROA | -0.064 -0.073 | 0.601

Adj ROE | 0201 0.223 066 |078 |0.001%**

Fived Effects: Bank Name and Year

*p<l). 1; ¥*p<0.05; ***p<0.01

Regarding the subset of major mobile banks, Tables 1le and Tf provide empirical
evidence indicating a statistically significant association between GDP per capita,
adjusted return on equity (ROE), and the adoption of retall banking applications.
The observed link exhibits a high level of statistical significance at a p-value of
0.001*** with the adjusted coefficient of determination (R2) indicating that 78% of
the variation in the adoption of retail banking apps can be explained by the

combined influence of COP per capita and adjusted RCE.



Table Te: Effects of GDP per capita, retail banking app and financial standards

on ROA and ROE (Large mobile banks)
Estmanon method: OLS
Large Mobile Banks (20010-2017; 128 Observations)
'Aﬁj "
Independent| M MOBAGER | M_MOBAGER

Variables 150 150 (Retail )
{150y

qum_luul Variables

Ad) ROA -0.024*** -0, (25%%# 0.786 | 0,787

Adi ROE | -0.223%+* ), 234%%e 0.763 | 0.78

Fixed Effects: Bank Name and Year

*n<0.1; **p=005; ***p=<0.0]

Table 1f: Effects of GDP per capita, business banking app and financial
standards on ROA and ROE (Large mobile banks)

Estimation method: OLS

Large Mobile Banks (2010-2017: 128 Observations)

Independent | M MOBAGE
GDP_PC
Variables B IS0
{Business) (IS0Y) | (GDP)

Dependent Variables

Adj RDA 0,035 [ 0.ozgws 0.786 | 0.787 | 0.00003

Adj ROE 0.763 | 078 | 0.001%**

Fived Effects: Bonk Name and Year

*p<0.1; **p=0.05, ***p<0,01




4&.4.8 Identification of market movements

The multivariate panel regression models used the Mobile Phone
Penetration Rates as an extra independent variable to precisely assess
the impact of external market circumstances on the bank's Return on
Assets (ROA) and Return on Equity (ROE). The findings shown in Table 12a
and 12b indicate a significant positive correlation between the rates of
mobile phone penetration, the presence of retail and business banking
applications, and financial standards on the return on assets (ROA) at a
coefficient of 0.007***. The adjusted R-sgquared value for this model is
66.2%, which is somewhat higher than the adjusted R-sgquared value of

the previous model, which stood at 65%.

Table 12a: Effects of mobile phone penetration rates, retail banking app and

financial standards on ROA and ROE (Mobile Banks)

Estmation method: QLS
All Mobile Banks (2000-2017; 248 observations)
Adj R-sg
IS0 ] MOB PEN
(MOB_PEN)
{Retail)

Dependent Variables

Adi ROA

Adj ROE L) | 33%%* -0, 168%*

Fived Effects: Bank Name and Year

*p<().1; #5p<0.05; ***p<0.0]




Table 12b: Effects of mobile phone penetration rates, business banking app and

financial standards on ROA and ROE [Mobile Banks)

Estimation method: QLS

All Mobile Banks (2010-2017: 248 observations)

Independent| M_MOBAGEB | M_MOBAGEB Adi  R-sg
MOB PEN
Yariables IS0 (Business) | IS0 (Business) (MOB_PEM)|

Dependent Variables

[oos — [oms o [oee e
Fixed Effecis: Bank Name and Year

*p<i.1; #p<0.05; ***p<0.0]

The findings validate the existence of a robust correlation between
individuals' use of mobile phones and the profitability of banks.
Regarding the subgroup of small maobile banks, there was a positive
correlation seen between mobile penetration rates and the adoption of
retail and business banking applications, financial standards, as well as
return on assets (ROA) and return on equity (ROE), as shown by the data

presented in Tables 12¢ and 12d.




Table 12¢c: Effects of mobile phone penetration rates, retail banking app and

financial standards on ROA and ROE (Small Banks)

Estimaton method: OLS

Small Mobile Banks (20010-20017: 120 obsery ations)

l—'mﬂj— B
Independent| M_MOBAGER| M_MOBAGER_| R- i Resq

MOB_PEN
Variables _ IS0 {Remmil) | IS0 (Retail) &Q (MOB_PEN)|

{'l':"':ﬂ]l

'D&p-:nﬂ::nl Variables

0.0o2* 0601 0.612 0.013*
Ad) ROE 0.646% 0.096 .67 0.105%*

Fived tffecis: Bank Nome and Yeor

*p<0, |; **p<0.05; ***p<0.0}




Table 12d: Effects of mobile phone penetration rates, business banking app and

financial standards on ROA and ROE (Small Banks)

Estimation method: OLS

Small Mobile Banks (2010-2017: 120 observations)

Independent

Variables

M_MOBAGEB_

ISO (Business)

M MOBAGEB

150

Adj R-

a4

Dependent Variables

Adj_ ROA |

Adj ROE

-0 064

0.201

-0.064

0.197

0.007%**

0. 105%*

Fived Effecis; Bank Name and Year

), ] FFpec() 05 $EFp0 0]

For the subset of large mobile banks, mobile penetration rates had a negative

relationship with banks' adoption of both retail and business banking app,

Estimation method: OLS

Large Mobile Banks (2010-2017: 128 Observations)

Independent

Variables

M_MOBAGER |

50

M MOBAGER |
IS0

(Rectail )

Adj
Adj R-sg
R-5q
(MOB_PEN)

Dependent V

ariables

Adi ROA

-0.024%%=

-0.029%%=

0,004

Adj ROE

[ 223%%%

LA

| ~0.065%*

Fived Kiffects: Bank Name and Year

*n<).1; **p<0.05; ***p=20.01




The financial standards were examined, and it was found that the
adjusted return on egquity (ROE) was -0.065*", Additionally, the adjusted
R-squared (¢2) was seen to be 77.2%, which is higher than the adjusted &2
of the prior mode| at 3.76%. These findings are shown

in Tables 12e and 12f1.

Table 12f: Effects of mobile phone penetration rates, business banking app and

financial standards on ROA and ROE (Large Banks)

Estimation method: OLS

Large Mobile Banks {2010-2017: 128 Observations)

Independent| M MOBAGER | M MOBAGER [R- | Adj R-sq
| MOB _PEN

Variables | 150 IS0 (Business) | = {(MOB_PEN)

Dependent Variables
Adj ROA | D,035% 0.031*
'Adj_ROE | 0284 0224
Fived Fffecis: Bank Name and Year

*p<0.1; **p<0.05; ***p<0.01

4.5 Defining Hypothesis and Variable Explanations

This section analyses the multivariate panel regression models' results
and the four hypotheses tested. | will analyze the regression results to see
whether fintech innovations have improved bank financial performance.
| will examine (1) whether these improvements are seen across all

financial indicators or only in specific ones, (2)



whether they are seen across all banks in the sample or only in smaller or
larger banks with specific business focuses; and (3} whether financial
standards mediate the relationship between fintech innovations and
bank performance,

The figure includes 31 mobile banks, grouped by median asset worth of
$28.9 billlon into smaller and larger banks, This research compares
financial metrics affected by retall, corporate, and investment banking
mabile banking technology. The research covers years after banks
introduced their applications, with data from 2017 included.

My research analyzes panel data from 36 ASEAN commercial banks. The
data relates to these institutions' fintech adoption, especially via mobile
banking apps.

Retail customers may use the retail banking app for account inguiries,
bill payments, and cash transfers. Some mobile apps let customers apply
for car loans, mortgages, time deposits, and accounts,

Business owners, SMEs, and corporations may use the business banking
app for a variety of financial services. Its mobile app focuses on payment
and transaction approval and account gueries, The Iinvestment banking
app lets ardinary and institutional investors trade stocks, bonds, mutual
funds, and foreign currencies via a8 mobile platform.

Appendix 8 detaills selected ASEAN banks' mobile banking app
capabilities, The research examined how three kinds of mobile app
innovations affected bank performance using multivariate panel
regressions,

4.5.1 Define the First Hypothesis

The regression analysis vielded data that led to the rejection of the null
hypothesis, indicating that the adoption of mobile banking technologies
does indeed have an influence on various financial indicators across all
banks. This conclusion is supported by the strong association seen
between the use of mobile banking technologies by banks and their
overall performance.

The following table presents a summary of the cutcomes obtained from
the testing of the null hypothesis (HO) and the first alternative hypothesis
{H1).



Table 13 presents the outcomes of the Null Hypothesis (HO) and the First
Hypothesis (H1).

RiglI|r|glI|R|B|I

indapandent Varlables:
Mobile apps [Fetail, Business, Investment)

T
1| REjechEd

Smaller Thai and Malaysian banks that deployed an investment banking
application to trade foreign currency and securities including stocks, bonds, and
mutual funds were most affected. The ceefficient for fee-based revenue
connected with the investrment banking app (0.220***) increased significantly in
Table 5, which shows the regression results on mokile banking technology and
bank incorme statements. This impact was stronger in small banks. The data
shows that the investment banking software, which allows e-trading of securities
and foreign currency, generates fee-pased ncome, giving banks financial
benefits.

Mobile banking technology, namely the investment banking app in Table 7,
improved money market deposits on the liabilities side of the balance sheet. This
influence is shown by high coefficients (5.916***; p-value = 0.01). The investment
banking app also hurt demand for time deposits at -5.509*** for small banks and
1.183** for major banks. This study confirms DeYoung (2007)'s findings that new
technologies make it easier to transfer funds from low-interest demand deposit
accounts and time deposit accounts to higherwield money market funds.
Investment banking applications have a favorable and statistically significant
effect on bank performance, as measured by money market deposits to total
deposits. This highlights the financial benefits of electronic trading fee income

proguction.



Therefore, the regrassion models showed that mobile banking technologies have
statistical relevance for fee-based income. This data strongly supports hypothesis
la over hypothesis 0. Mobile banking use is projected to impact small bank fee

income more than big banks.,

Mabile technologies reduced operating costs, particularly selling, general, and
administrative expenses, according to the regression study. This supports
hypothesis 1b. Mobile banking is expected to impact small banks' operational
costs mora than major banks'. Small bank SGEA reduction was mora significant.

Mabile technology usage by banks was statistically associated with
transaction-driven consumer loans, which are commonly made by smaller,
one-time lendears. Certain ASEAN commercial banks provide mortgages, auto
loans, and credit cards via mobile banking apps. However, mobile technology did
not effect relationship-building commercial loans, which are larger and need
in-person due diligence, The regression analysis in this study shows that the
investment banking app, which allows trading stocks, bonds, mutual funds, and
foreign currency, affects consumer loans. This app has high coefficients (5.834**),
suggesting a strona association. This link seems statistically significant with a
p-value of 0.01. The investment banking app has a greater impact on consumer
lending for smaller Thai banks. Financial instrument and foreign currency (FX)
trading sometimes involves margin financing and consumer credit. Hence,
regression models demonstrated that fintech developrments were statistically
significant in consumer loans, supporting hypothesisle, that mobile banking
technology will affect srmall banks' consumer loans more than big banks. Small
armounts of e-broking and trading and credit lines exist. This company relies on
individual transactions rather than long-term connections, unlike lending and
deposit-taking, which generate interest margins over time. Transaction lending
theories show that mobile banking has had a higher influence on consumer loans

than relationship-based coerporate loans.



Mobile banking technologies affect small banks' Return on Assets (ROA) and
Return on Equity [ROE), as seen in Table 5. This analysis disproves the null
hypothesis and supports hypotheses 1d and le. Small banks' ROA and ROE were
mare affected than major bkanks. Mobile banking apps' product and process
improvements demonstrate the influence of advancement theories that
emphasize ICT's rale in reducing operational costs and developing new revenue

streams.

4.5.2 Setting the Second Hypothesis

In order to assess the mediating impact of financial standards, multivariate panel
regression models were used. The findings of the study indicated a significant
correlation between the use of mobile banking technology by banks and the
adherence to financial norms. The following table presents a summary of the
aoutcomes obtained from the testing of the null hypothesis (HO) and the

alternative hypothesis (H1).

Table 14: The Results of the Null HypothesisO and the Second Hypothesis]

Independent Variables:
Mobile apps [Retail and Business)

HE Ranks adoption of mobile hanking 1

The regression models indicate a significant positive correlation between banks'
implementation of mobile banking technologies and the number of years they
have adopted financial standards, specifically 150 20022, The coefficient for retail
mobile banking application is 0372**%, while for business mobile banking

application it is 0.202***,




The adjusted RZ value for these models 15 61.2%. Hence, the regression models
demonstrated that fintech innovations had a statistically significant impact on
financial standards. This finding provides compelling evidence to reject the null
hypothesis and embrace the alternative second hypothesis, The impact of mobile
banking technologies is much greater for the retail mobile application of large
banks, with a coafficient of 0.239""", Similarly, the corporate mobile application of
these banks also has a significant influence, with a coefficient of 0.199°**, This
implies that the annual growth in the provision of mobile banking services by
banks leads to a 0106 rise in the adoption of IS0 20022 financial standards by
those institutions. Financial standards undergo changes and advancements in
parallel with technological advancements. For instance, the use of IS0 20022 APIs
enables the facilitation of real-time paymeants via various meaans such as cellphone
numbers, Facebook accounts, and NRIC numbers. The current trend in
development involves the introduction of standards that are nimbler and more
efficient in their implementation. Financial standards play a crucial role in
praomaoting the widespread adoption ofinnovative services by allowing technology

advances to be readily embraced by a critical mass of users,

4.5.3 Defining the Third Hypothesis

e findings of the regression analysis shown in Table 2 provide empirical support
for the third hypothesisla, hypothesislb, and hypothesisle, which examine the
impact of financial standards on bank performance. The introduction of financial
standards 150 20022 enables enhanced interoperability and network externalities,
leading to significant advancements in payment processing efficiency and the
automation of financial operations. For example, the data that undergoes
processing using 150 20022 exhibits superior guality compared to data supplied in
other forms. This facilitates the enhancement of straight-through processing,
concurrently diminishing the occurrence of mistakes, so resulting in time and cost
savings, as weall as reduced administrative endeavors. Enhanced data guality will
facilitate compliance processes, such as sanctions screening, anti-money
laundering measures, counter-terrorist funding checks, and fraud detection

assistance.



Table 15: The Results of the Mull Hypothesis0 and the Third Hypothesis]

et Adaplional ¥ etpndirdi had nd imgadt on all | Rejectsd W
financial shostators aonsas all warmple banks

4.5.4 Setting the Fourth Hypothesis

The following table presents the results of the regression analysis
conducted to examine the collective impact of financial standards and
fintech developments on bank performance, resulting in the rejection of
the null hypothesis. The adoption of mobile banking technologies and
financial standards does not have a significant impact on financial
indicators across all banks. However, it is accepted that the fourth
hypothesis, which states that the adoption of both mobile banking
technologies and financial standards will have a greater impact on the
return on assets (ROA) of small banks compared to farge banks, Is valid.
The findings also provided support for the fourth hypothesis (H1b). The
effect of adeopting mobile banking technology and financial regulations
will be more significant on the return on equity (ROE) of small banks

compared to large banks.

Independent Variables:
Maobile apps | Retall & Business adopted 150 20022)




4.,5.5 Macroeconomic Variables and Market Movements

Previous studies have shown that the performance of banks is
significantly influenced by macroeconomic variables, including the gross
domestic product (GDP) of a nation and the prevailing real interest rates.
The Asia financial crisis in 1997 and the Global financial crisis in 2008 have
provided evidence indicating that the combination of bank-specific
features and macroeconomic circumstances had a significant role in
explaining the occurrence of bank failures. The fellowing table illustrates
the impact of GDP per capita on bank return on assets ([ROA) and return

on equity (ROE).

Table 17: The Results of the Null HypothesisO and the Macroeconomic and

Market Effects

Incapendent Variubies:

: nachile apps (Retall & Business adopted I5Q Z20022)

hing fechnslngia and | Bejeiind

| T PP

GDP per capita significantly affected bank return on equity [ROE) but not
return an assets (ROA) in regression models. During rapid economic
expansion, capital demand increases, resulting in more credit and
liquidity in the market, which may explain a stronger correlation between

GDP and ROE in the banking sector.



This phenomenen helps the ASEAN banking sector thrive by attracting
money and investment into stock markets. Thus, stock markets rise,
increasing banking sector profitability and return on equity. Due to its
susceptibility to financial leverage, borrowing, and investments, which
are more sensitive to external macroeconomic conditions, ROE is more
affected than RCA. A nation's mobile banking penetration rates are
positively correlate According to the above data, banks' success depends
on their ability to exploit new technologies, particularly mobile banking
innovations, to innovate, expand their mobile banking customer base,
and boost  use, Furthermore, financial technalogy  (fintech)
advancements are linked to the financial performance of banks in
countries like the Philippines and Thailand, where a large portion of the
population uses mobile banking. A research framework based on four
economic theories on technical developments, transaction costs,
standards impacts, and macroeconomic and market factors was used to
analyze this empirical study's findings: First, mobile banking improved
banks' fee-based revenue, consumer loans, and money market deposits.
Second, these impacts were stronger for smaller Philippine and Thai
banks. Finally, financial standards mediated bank profitability for ASEAN
major and small banks. This research concludes that fintech and financial

rules affect bank performance and promote ASEAN financial integration.

4.6 Research Suggestions and Recommendations

Based on the study results and the interpretations derived from the
multivariate panel regression analysis, this part will provide suggestions
for ASEAN commercial banks, ASEAN regulatnrs,-"central banks, and

standardizing agencies.



ASEAN Commercial Banks

First, all employees and executives in small and big financial institutions
should consider developing an entrepreneurial attitude. This will allow
them to maximize the mobile banking platform, stimulating innovation
and improving custaomer banking experiences. Schumpeter defined
innovation as new services and processes,

Mobile channels have helped penetrate new regions, targeting
individuals without access to or low participation with conventional
financial services. This strategy uses mobile phones to reach
disadvantaged groups. It also requires creating a new business model
that fits the changing business environment and finding new suppliers to
support it. Entrepreneurship education and training for ASEAN bankers
may encourage entrepreneurial thinking., This may allow technologically
advanced customers to get new banking options. Such activities may also
help the area become more sustainable.

Both small and large commercial banks in ASEAMN must invest in and
develop their mobile banking applications and technology to meet
consumers' changing requirements. Technology investments must also
be monitored for their implications on fee revenue, interest income, cost
components, and balance sheet components. Only DBS in ASEAN has
developed a systematic strategy to assess the financial impacts of
digitalization. DBS uses measurements like return on equity (ROE) and
cost-income ratio, which depend on consumer involvement with digital
platforms. DBS5's 2017 annual report shows its dedication to digital
assessment. Measuring and monitoring mobile banking clientele and
transactions, as well as quantifying mobile channel financial gains, would
accelerate digitalization toward cash-free economies. This would
promote more inclusive financial systems in ASEAN, particularly in the
Philippines and Thailand.

All ASEAN commercial banks should adopt financial standards like IS0

20022 to promote standardization-related network effects.



The financial standards were examined, and it was found that the
adjusted return on equity (ROE) was -0.065*", Additionally, the adjusted
R-squared (42) was seen to be 77.2%, which is higher than the adjusted =2
of the prior model at 3.76%. These findings are shown in Tables 12e and
T2t

Table 12f: Effects of mobile phone penetration rates, business banking

app and financial standards on ROA and ROE (Large Banks)

Regulators and Central Banks

ASEAN commercial banks' innovative solutions must be balanced with
regulators’ support and facilitation of financial technology (fintech)
development. ASEAN central bank regulators may gather industry
stakeholders and support innovative technologies and financial norms,
creating an integrated financial ecosystem. Regulators might organize
quarterly briefings with important industry participants to promote
financial rules and their benefits. Commercial banks, government
agencies, fintech startups, investors, suppliers, and the media are
stakeholders, & shared vision promotes an interoperable financial
ecosystem, helping banks and enterprises manage varied systems and
applications, SO 20022, the ASEAN Economic Community's
recommended standard, may accomplish this goal.

ASEAN regulators may aggressively promote financial standard
harmonization among its 10 member members. This harmonization
would enable interoperable payment clearing and settlement systems,
which are vital for secure and efficient financial operations. Regional
economic development waould result from these initiatives, ASEAN has
worked to harmonize payment market procedures to enable smmooth and
interoperable payment operations. Widely agreed financial norms are
essential for developing an integrated and forward-thinking financial
environment in  ASEAN. The authorities may also consider
industry-related measures,

Stakeholders and participants will get information and suggested

methods to integrate developing technology and financial standards.



It also rigorously tests these businesses' compliance with best practices.
Small Philippine and Thai banks benefit from the organization's help.
Mobile banking has improved these institutions' financial performance.
Their financial standards adoption is slower than bigger Singapore and
Malaysian banks. Small banks would benefit from regulator help in using
technology and following financial rules. In a dynamic financial market,

these institutions can stay competitive.

Standardization Bodies

Standardization bodies like SWIFT and 150 technical committees
promote global intercperability and enable financial data exchange
among user communities, applications, and systems using financial
standards. Despite global standardization organizations' attempts te
promote open and collaborative standards and market practices, neither
ASEAN banks nor regulators are actively engaged in global talks and
standardization. East Asian nations including Japan, China, and Hong
Kong are increasingly involved in standard and market development.
Please aware that Westerners dominate global standards working
organizations. This is mostly because Western nations have far bigger
financial transaction wvelumes than all 10 ASEAMN member states
combined. Bank and regulator representation from throughout ASEAN
will help Integrate market nuances in standards working groups. This
includes using local language to streamline financial processes and
attracting investment and money to ASEAN's fast-growing economies.
Implementing more inclusive financial regulatiens and developing
market norms would help ASEAN digitize and move from manual te
straight-through processing. Financial standards may help ASEAN banks,
particularly smaller ones, handle growing business wvolumes while
reducing resource needs. Thus, its depleyment may improve operational
performance.

Standardization groups may actively lobby authorities toc impose and
require financial technology and financial standards throughout the
industry to encourage consistent and correct implementation. Around
33% of 36 ASEAN local commercial banks were SWIFT-accredited in this
survey. Financial standards implemented and used by banks via
regulatory enforcement and certification may generate and extract value

from financial technology and standards, improving bank performance,



Conclusion
This study conducted an empirical examination of the influence of fintech
innovations on the financial perfermance of 36 local commercial banks in the
ASEAN region, namely in Singapore, Malaysia, Thailand, the Philippines, and
Brunei Darussalam. The study also investigated the mediating impacts of
financial standards on this relationship. The data for this analysis spanned from
2010 to 2077.

The findings from the multivariate panel regression analysis indicate a favorable
relationship between the implementation of mobile banking technologies and
the fee-based revenue of small banks. This includes money generated from
securities investrment fees, account service charges, and foreign exchange costs.
The impact of mobile technologies on financial performance shown a much
greater magnitude for small banks in the Philippines, Thailand, and Brunei
Darussalam compared to their larger counterparts in Singapore and Malaysia.
There was alse substantial empirical evidence to substantiate the impact of
mobile banking technologies on the lowering of operating costs for small banks,
namely in the area of selling, general, and administrative expenses [SG&A)
Conversely, the influence of mobile banking technologies on operating costs for
big banks was shown to be negligible. The impact on the income statement of
small banks was found to be more pronounced by the investment banking app,
which enabled the trading of stocks, bonds, mutual funds, and foreign exchange,
compared to the other two kinds of mobile banking applications.

The primary observation on the asset side of the balance sheets is to the impact
of mobile technology in Investment banking applications on consumer loans held
by small banks. Notably, these loans saw a favorable effect, but larger institutions
did not exhibit any discernible changes. The aforementioned coefficient is the
greatest value seen in the asset section of the balance sheets.

It indicates that for every year increment in the bank's use of mobile banking
technology, there would be a corresponding 5.834% increase in the bank's

consumer loans.



Consumer loans are often characterized as one-time, transaction-basad financial
arrangements, such as auto loans, mortgages, and credit cards. In the Philippines,
Thailand, and Brunei Darussalam, smaller banks have developaed mohile banking
applications that enable users to submit loan applications via digital channels, On
the ather hand, it should be noted that mobile banking technologies did not have
an impact on commercial loans, which are characterized by a lengthier duration of
the borrower-bank relationship and need in-person due diligence for the approval
of business loans.

Regarding the liabilities component of the balance sheet, it is worth noting that
the use of mobile technology in investment banking applications had a notable
and statistically significant impact on the money market funds of small banks,
resulting in a positive effect. In alignment with prior research conducted by
DeYoung (2007), the introduction of novel mobile technologies has facilitated the
ability of consumers in the ASEAN region to conveniently and adaptively transfer
funds from accounts with little or no interest accrual, as such as fixed deposit
accounts, to accounts with greater yields, such as money market funds, The
present study identifies the maximum ceefficient observed, indicating that an
annual augmentation in the bank's use of the investing mobile application would
result in a corresponding 5916% rise in the bank's money market funds.
Simultanaousily, the use of mobile technology in investment banking applications
has been sean to have an adverse impact on the equilibrium between demand
deposits and fixed deposits, This outcome aligns with the findings presented in
the study conducted by DeYoung (2007). The implementation of mobile
technology in investment banking applications favorably impacted the
profitability of both return on assets (ROA) and return on eguity (ROE). This impact
was particularly pronounced in small banks.

Ihe multivariate panal regression analysis revealed a significant mediating effect
of mobile banking technology on the connection between the mediator study

variable of financial standards.



The impact of financial standards in this study was assessed via the evaluation of
banks' duration of 150 20022 standards implementation. The study revealed a
statistically significant positive correlation between the use of mobile technology
in retail banking applications and the return on equity (ROE) and return on assets
(ROA) of small banks. The impact of mobile technology on commercial banking
applications has had a favorable effect on the return on asseats (ROA) of big banks.
However, it should be noted that the coefficients associated with this impact were
rather tiny.

The models were augmented with supplementary independent variables,
namely a country’'s mobile penetration rates and GDP per capita, in order 1o
examing potential variations in the adjusted 52 within twe distinct multivariate
panel regraession models, The analysis ravealed a statistically significant impact on
return on equity (ROE) for both small and big banks in relation to gross domestic
proaduct (CDP) per capita. However, no significant influence was seen on return on
assels (ROA). One plausible hypothesis for the observed correlation between
Gross Domestic Product (GDP) and Return on Equity (ROE) is that an annual gain
in GDP may lead to a corresponding increase in ROE, and conversely, a decrease in
GDP may result in 2 decrease in ROE., It may be argued that in the event of an
economy experiencing an accelerated rate of growth, there is a corresponding
need for an increased gquantity of capital, loans, and liquidity within the market.
The rise of Gross Domestic Product (CDP) would also have a positive impact on the
banking industry and its expansion in the ASEAN countries. This would be evident
via increased capital inflows and the stimulation of steck markets, resulting in
higher levels of prafitability for the banking sector and a stronger return on equity,
A substantial positive correlation substantiates the aforementioned explanation.
The impact on ROE is more pronounced compared to ROA due to its sensitivity to
financial leverage and debt, which are often impacted by macroeconomic factors,
resulting in increased liguidity. Furthermore, the mobile phone penetration rates
in a country's market have a favorable impact on the return on assets (ROA) and

return on equity (ROE) of banks.



This effect is particularly proncunced in small banks cperating in the Philippines
and Thailand, where there Is a notable Increase in the number of individuals
without access to banking services or with limited access, but who own mobile
phones.

According to the findings of this study, the multivariate panel regressions
revealed a favorable impact of fintech on the chosen cormmercial banks in the
ASEAN region, namely on smaller banks in the Philippines and Thailand. It is
comprehensible that these nations possess a significant amount of cash in
circulation, and a substantial section of their people residing cutside urban
centers have limited access to banking services. However, there has been a
notable and fast increase in mobile phone adoption rates. Hence, the financial
institutions functioning within these particular contexts possess the opportunity
to broaden their client base by targeting previously underserved areas. There is a
positive correlation between populations and improved financial success.
Regarding future research, It is important to note that this study's focus Is
restricted to the banking industry within the ASEAN countries, specifically
spanning an sight-year timeframe from 2010 to 2017, Conducting an analysis of
the fintech impacts outside the ASEAN region, particularly in Europe, is
advantageous. In Europe, for instance, the adoption of financial standards 1SO
20022 by the Single Euro Payment Area (SEPA) occurred around a decade prior to
the Asia Pacific region. The process of adopting and using technologies and
standards, as well as the resulting impacts, need a significant amount of time. In
orcer 1o enhance the generalizability and portability of study findings, future
studies should include the time lag effect and encompass many nations and areas
that possess comparable banking institutions.

Additionally, this study examined the diverse financial performance of domestic
commercial banks throughout the ASEAN region. This study used financial
indicators of banks at the headguarters level, however it is worth noting that some
banks have branches and subsidiaries within the area. For instance, Malaysian
financial institutions such as CIMB, RHEBE, Maybank, and Hong Leong have
previously engaged in the real-time retail payment system in Singapore, However,
in their domestic market of Malaysia, these banks are now In the process of

adopting comparable technological advancements.



Hence, it would be advantageous to have a full understanding of the
financial statements of banks, including both the headquarters (HQ] and
the regional branch or subsidiary levels, in order to assess the impact of
fintech advancements.

Furthermore, the influence of financial technology extends beyond the
confines of the banking industry and has become prevalent in several
businesses, Payment technologies have been more linked into several
industries, including e-commerce, telecommunications, media,
transport, logistics, trade, and the government sector.

For instance, consider the recent instances of the cooperation between
UOB and Grab, which aims to collectively engage with the unbanked
population, and the collaboration between DBS and GOIJEK, which
provides rides to DBS/POSB cardhelders. The examination of the
research's relevance extends beyond the financial and technology sector,
as well as other sectors that are similarly impacted by emerging
technologies, standards, and laws. These sectors include healthcare,
logistics, food, and education. Examining data samples from wvarious
industries will provide a comprehensive perspective on the impact of
financial technology {fintech) on the performance of firms.

In addition, it would be beneficial to conduct a more detailed analysis of
the cost structure within the banking sector. This could involve
examining specific expenditures on information technology, branch
operations, research and development, as well as the number of full-time
employees. By conducting such robustness checks, it would be possible
to determine if the impact of fintech on banks varies when considering
the returns on investments in technelogy and human capital. An
intriguing avenue of exploration would include examining bank cash flow
statements to assess the influence of financial technology (fintech) on
cash inflows and outflows within income streams. The inability to get the
necessary data prevented a more in-depth examination of the financial

impacts inside this study.



Furthermore, the present study primarily examined the supply-side
dynamics of technolegical advancements inside the banking sector. The
ensuing study need to include an examination of both the supply and
demand aspects of technologies. This entails analyzing not only the
production and availability of techneologies, but alse the extent to which
consumers are embracing and using these new technologies,
Additionally, it is crucial to assess the level of engagement shown by
customers and the specific purposes for which they are employing the
technology. Examining the digital engagement index may provide
valuable insights into the analysis of various user categaories, enabling
the examination of techneology consumption habits as well as the
guantification of the number and value of financial transactions.

Iin conclusion, it would be beneficial to conduct an examination of the
adverse aspects associated with financial innovations, specifically
focusing on the global financial crisis that was instigated by the
"innovative process" of securitizing subprime mortgages inte
callateralized securities and subsequently selling them in a secondary
market. This particular practice gave rise to a maoaral hazard, ultimately
culminating in the mortgage crisis.

The further financial advancements in mobile banking, such as the
convenient processing of consumer loan applications and the ability to
activate several credit cards, have the potential to result in individuals
excessively wusing credit and subseguently amassing debt, hence
increasing the likelihood of default. Therefore, future study may use
primary data collection methods, including as surveys and interviews
with customers, in arder to get insights into the experiences of debtors
on the negative aspects of fintech innovation and acceptance,

This study examined the adoption of fintech and financial norms by
specific local commercial banks in five ASEAN regions, namely Singapore,
Malaysia, The countries under consideration include Thailand, the

Philippines, and Brunei Darussalam.



The comprehensive achievement of the ASEAN 2025 Vision and its
regional financial integration, which include the member nations'
invalvement in enhancing and modernizing their payment market
infrastructures and integrating them via financial standards, is
contingent upon robust regional collaboration and consensus. The extent
of regional financial integration is contingent upon the broader
acceptance and implementation of fintech advancements, as well as the
adoption of these technical advances and financial norms by the other
ASEAN nations. This study demonstrates that the current endeavors are
In their nascent phases; yet, ASEAN has initiated the process of financial

integration by adopting financial standards.
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Appendix

1. The Impact of Digital Financial Services on Firm's Performance: Methodaology

Source: Abbasi, T., & Weigand, H. (2017)

2. The Impact of Digital Financial Services on Firm's Performance: Research Variables

Source: Abbasi, T, & Weigand, H. {2017)

3. List of Sample ASEAN Banks by Asset Size



List of Large Mobile Banks in 2017 (2017-2010 Median Assets > U% 28.98)

Bank Name Country| Mean Std. dev. | Median

! .
DBS v 309759.766| 61380.173| 321752 88

OCBC 261722.013 5??:’12.139% 272656.35

UOB | 216028.714| 38143.005| 221139.185

Maybank 147138931 | 38120.783| 150557.59

Bangkok Bank

20191 874

12389603 | 83024.155

Public Bank

| 79699 445

15762.746| 81691.495

Siam Commercial Bank

T5720.04

16814.188] 8112559

Krung Thai Bank

T6101.835

12929.669| 80546.305

CIMB

79744 K36

19158.208| 80391.105

Kasikornbank

T1011.905

I5181.141| 72527315

RHB

1 47232.79%

10903.316| 47500.88

Hong Leong Bank

| 40496 555

8846.366 | 41875635

Bank of Ayudhya

42462 408

14211.915] 37059.99

BDO Uni

32659.061

I IEE{].EBQ 33242415

Ambank

3073198

3681.012 | 32643.09

Thanachart

30500.551

1973.781 | 31358.14




List of Small Mobile Banks in 2017 (2017-2010 Median Assets < U$28.9B)

| Bank MName {'_‘.uumr}'i Mean | Std. dev.
. Metropolitan . AT 17

Bank of the Philippine 24 6714 TABT L 24 86827
[slands
2616.003 | 24227245
2106240
10454, 764 | 4070 593

"':':-'-."'"-1-| |I.::-r-_+l"JLi' ]

3332675 | 8318.235

8210462 |Ib::'-'-l."-l.39? B269.875

Union Bank 7605.977 | 2466.482

Kiatnakin ' 6914.649 | 1194.151

Security Bank Corp TO18_EE | 4139 828

LH Financial T 4746564 | 1909 672
4 | Baidun 2469 246

Asia United Bank 2144.064 | | D67 806




List of Non-Mobile Banks in 2017

Alhance 11345 006 1 1499 | &

EastWest 3464054 | 1671,506 | 310728

Philipping Trust 2363.079 | 396166 | 2324 .06

Company
Philippine Bank of 1227.307 5.88 126462
Commiunications

I‘I1|I|1.r|:-mE Business Bank Bo1.694

&. Country Snapshot

4.1 Malaysia

The majority of Malaysia's banks are commercial, with 8 publicly listed local banks
and 18 locally incorporated international banks. There are 16 Islamic banks (M
domestic and 5 foreign), 2 international Islamic banks, 11 domestic investment
banks, and 2 other financial institutions (Bank Negara Malaysia, 2019). Malaysian
commercial banks are regulated by Bank Negara Malaysia under the Banking and
Financial Institutions Act 1989 (BAFIA). The average return on equity was 12% and the
average return on assets was 1.5% for commercial banks in 2017. The Association of
Banks in Malaysia (2017) reported that banks with conservative profits retention
strategies have capital ratios far above the minimal regulatory standards and the
Basel Il Capital Adequacy benchmark. Refer to Appendix for Malaysian commercial

bank profiles.
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4.2 Philippines

There are 36 universal and commercial banks, 55 thrift banks, and 483 rural and
cooperative banks in the Philippines. Philippine commercial banks are
sharehalder-ownad and take deposits and provide credits for interest. Personal,
business, mortgage, checking, savings, foreign exchange, commodities trading, and
securities investments are also available. Universal banks may invest in financial and
nonfinancial allied and nonallied company stocks., Thirteen of 36 universal and
commercial banks are publicly traded, Section 4 of Republic Act No.

The Philippines' central bank, the Bangko Sentral ng Pilipinas, oversees these banks'
operations. Remittances from an incraasing number of Overseas Filipino Workers
generated 10% of GDP in 2017 and helped the Philippines' economic development.,
Owver time, more Filipinos have worked overseas, increasing these remittances,
Remittances were mostly from the US, UAE, Saudi Arabia, Japan, and Singapore, The
BSP promptly books these remittances for the country's balance of payments.
Remittance beneficiaries are typically unbanked or underbanked since retail
banking is not well established for distant areas. The upshot js that most Filipinos are
unbanked and must use unregulated channels like moneylenders, pawnshops, and
community or family financial aid. In contrast to the unbanked, the Philippines
boasts strong maobile use, This opens up huge opportunity for banks and financial

service providers to target the unbanked.

4.3 Thailand

There are 31 commercial banks in Thailand, comprising 14 domestic banks, 1 retail
bank, 4 international subsidiaries, and 1 foreign bank branches {Bank of Thailand,
2019). Thal commercial banks are regulated by the central bank and licensed under
the Financial Institutions Business Act B, E. [2008] 2551. They may take deposits and
lend to households and companies. According to EY's ASEAN Fintech Census report
30 ,2018% of Thailand's 128 fintech businesses invest in payment, and the payments
environment has altered dramatically in recent years. Social media, namely LINE,

gives Rabbit LINE Pay to 4.5 million Thai users, Besides IT businesses, Thailand's



government has promoted digital payments via PromptPay, which has been
essential. PromptPay links ID numbers and/or mobile phones to bank accounts to
simplify money transfers. The national digital payment program aims to make
Thailand cashless. The government's Thailand 4.0 plan aims to establish a

value-based economy focused on innovation, technology, and creativity.

4.4 Singapore
Singapoare is an international financial center. Banking is crucial to the financial

sactor, Singaporea is the third biggest IFC in Asia after Japan and Hong Kong because
to its strong economy, stable government, favorable legal and tax policies,
reputation for trustworthiness, and tight anti-crime and money laundering laws.
Three local commercial banks—DBS, OCBC, and UOB—and 117 international banks
dominate Singapore's banking market, Most Singapore banks serve people,
enterprises, and government entities. Commercial, retail, and private banking are
offered by these institutions.

Chapter 19 of the Banking Act licenses commercial banks. Notices to Banks and
updated rules from MAS control their actions. After the financial crisis in May 1999,
MAS began a five-year banking liberalization strategy, Full and Qualifying Full Bank
(QFB) licenses were issued to foreign banks, restricted banks were increased, and
affshore banks were allowed SCD wholesale trading. The 40% foreign ownership
restriction in domestic banks was relaxed. The limited banks became wholesale
banks in 2001 during the second liberalization phase, QFBs might open additional
sites and provide debt and special account services, and offshore banks could

become wholesale banks.

4.5 Brunei Darussalam

Seven regulated banks in Brunei Darussalam provide conventional and Islamic
barnking. In 2015, Baiduri Bank acquired UOEB Brunei's retail banking operations and
became the country's largest commercial bank, Financial institution Bank of China
joined the market after HSBC left in 2016, The Monetary Authority of Brunei
Darussalam (AMBD) is the country's central bank and the banking sector's. Country
banks have substantial liquidity, solid capital adequacy ratios, and well-managed
non-performing loans. AMBD supervises all banks and maintains a credit bureau
that centralizes creditworthiness information. The Brunei dollar is tied to the

Singapore dollar.



Descriptive Statistics of Research Variables

Min. | Median | Max.

MOB AGER
MOB_AGEB | 28!

MOB_AGEI

IS0 _AGE
M_MOBAGER_
150
M_MOBAGER _
150
M_MOBAGEI_

SO

[INC_ASS
[EXP_ASS 288/ 1.52
FINC_ASS 288| 1.457

SALA_ASS | 288| 0.941

SGA_ASS 28| 0.234
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