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Abstract 

Nowadays, the presence of technology in our life is undeniable when it is used in every industry. Especially 

in the time of the pandemic, the role of technology is becoming more obvious. The banking industry has 

followed technology 4.0 to stay competitive and sustainable with many changes in operations and services 

thanks to technology. One of the most outstanding technology is artificial intelligence.  In terms of using AI 

and technology, banks in ASEAN are proving themselves to be top competitors with high growth in revenue 

and in the quality of technology system.  

In this research, the author focused on defining the relationships between three factors: the board of direc-

tors, the investment in AI of banks in ASEAN, and the profitability.   Besides, the author explored the rela-

tionship between Human Resources and AI - two capital of banks that might have conflicts. The author used 

secondary data of 43 banks in ASEAN collected from their annual reports and financial statements. Descrip-

tive statistics, single and multiple linear regression were applied in Excel software.  

The empirical findings revealed that the board of directors has influenced the investment in AI and the in-

vestment in AI has impacts on the profitability of banks. The results can be used for further researches on 

the practical benefits of using AI and for banks, the boards of directors can read to decide their future AI 

plan. 

Keywords/tags (subjects) 

Corporate governance, the board of directors, artificial intelligence, ASEAN, fintech, technology, technology 

cost, profitability, number of employees.  

Miscellaneous For example, the confidentiality marking of the thesis appendix, see Project Reporting In-
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1  Introduction  

In modern society when people are demanding fast and accurate services, all service indus-

tries are forced to update with the latest technology. Of all the current trending technology 

terms, artificial intelligence (AI) is the most popular word. With all the news about the ability 

of artificial intelligence in people’s daily life and work life, people are curious to try AI applica-

tions in various fields including the banking industry.  

We have seen that the banking industry is continually updating its system with the latest tech-

nology so that customers can do banking services as fast as possible. The banks have to 

change and renovate themselves to compete with both traditional and modern competitors 

such as Fintech companies. Therefore, using AI in banking is an inevitable future. But how to 

use AI to optimize the operations while preventing risks is a challenge for many bank’s board 

directors- the group of people have the highest level of power at banks. 

One of the fastest-growing associations in the world- ASEAN has radically changed itself into a 

modern, technological continent. Its banking sector is a prominent representative of its in-

credible growth. And, technology is a vital contribution to that growth.  

In this research, the author will research the association between AI and corporate govern-

ance in the banking sector in ASEAN countries. Moreover, because corporate governance ‘s 

ultimate goal is to bring profits for stakeholders, the author will do more analysis to explore 

the relationship between the profitability of banks and the use of AI in banks.  

2  Literature Review 

2.1  Association of Southeast Asian (ASEAN) 

2.1.1  Geographical information  

Southeast Asia is a sub-region of Asia, composing of 11 countries: Brunei, Myanmar, Cam-

bodia, Vietnam, Indonesia, Malaysia, Philippines, Singapore, Thailand, and East Timor. The 

area is famous for its long history and culture and financial potential. Now, Southeast Asia 
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has become one of the fastest economically growing areas in the world. Thanks to the geo-

graphical location, Southeast Asian countries have access to many different continents and 

become the center of traveling and transporting. Except for East Timor, other countries 

have united and founded ASEAN – the Association of Southeast Asian Nations- an intergov-

ernmental organization that promotes and stabilizes the regional economy.  

2.1.2  Economic situation  

ASEAN is estimated as the world’s fastest-growing market by McKinsey thanks to the 

united power. 10 out 1of 1 countries in South East Asia have formed “an economic power-

house”. With a large number of laborers, high consumption, and macroeconomic stability, 

these countries have developed their economy remarkably since 2000 and attracted inter-

national companies from big developed countries. The total population of this area is more 

than 630 million people and more than half of them are young people. This is a huge ad-

vantage for this region in the situation when the aging population is a tough challenge for 

many developed countries.  

 

 

Figure 1 GDP of ASEAN countries in 2013 
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In addition, thanks to the cooperation among countries, ASEAN’s economy now is only 

behind China and Japan in Asia. Nations have access to the free flow of goods, service, 

investment, capital, and skilled labor which makes South East Asia more competitive and 

attractive to investors (Gray A., 2017) 

2.1.3  Innovation stages in South East Asia 

With the high number of young people, South East Asian countries have a quarter of the total pop-

ulation having a bank account (The ASEAN post, 2017). This shows how big and promising the bank-

ing market is but also the challenges for continual updates in technology.  In the banking sector, 

FinTech is witnessing a visible escalate when the investment in this field is 45% more than in 2017 

(Bellens ,Liew &Thung, 2020). 

Banks to attract more customers, especially young people, are already using AI applications in oper-

ations. Although the levels of AI integration among countries are different, they are all trying to op-

timize the operation and create conveniences for customers. The top countries that have made big 

progress in applying AI in the banking sector are Singapore, Malaysia, and Indonesia.  

 

2.2  Banks 

The bank is one of the most important financial institutions in an economy, influences the 

national money flow.  All economic areas can be affected by disorders in the banking 

industry. To understand what a bank is, many definitions have been given based on differ-

ent perspectives. In one definition, a bank is an institution whose current operations con-

sist of granting loans and receiving deposits from the public (Freixas & Rochet, 2008). 

Banks keep the money for account holders and lend it to people who are in need. They ac-

cept money and its substitutes for its transaction and take profit from the difference in the 

interest rates paid and charged (Britannica, n.d). Also, a bank can be considered as a high 

leveraged firm and a key element in any payment system.  

Banking is one industry included in the financial sector which provides financial service to 

individual and organizations and acts as a financial intermediary. Besides banks, invest-

ment companies, insurance companies, and real estate firms also belong to the financial 

sector. Based on the different needs of the economy, banks are divided into many types. 

The most common types of banks are retail banks, commercial banks, investment banks, 
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central banks, credit unions, online banks, mutual banks, and savings and loans (The bal-

ance, 2020) 

The impacts of banks spread to not only the overall economic development but also indi-

viduals and organizations.  Banks perform different roles in the economy, for example, 

ameliorate the information problem between investors and borrowers and protect deposi-

tors from unexpected shocks (Allen, Carletti & Gu, 2014) . 

Disorders in the banking industry can affect all economic areas from big entities like the in-

dustry to smaller groups such as companies. According to Eugeniu Turlea, Mihaele Mocanu 

and Carmen Radu, the roles of banks include: 

 

-  Banks significantly impact industrial expansions, CG of firms and capital allocation  

-  Banks influence the money supply of an economy and the price stability 

-  Banking industry is a key element in payment system 

-  Banks are an important source of liquidity, creating liquidity by holding illiquid assets 

and issue liquid liabilities.   

 

Risks from banks can be triggered by external or internal factors. Under the impacts of ex-

ternal factors which are customers, borrowers, or the market, major risks for banks are 

credit risk and market risk. On the other hand, operational risk and liquidity risk are the 

main threats coming from mismanagement of the banking operation system. 

Compared to other financial firms and non-financial firms, banks have their own character-

istics. First, banks have different capital structures and equity ownership. Second, the dis-

tribution of information plays a pivotal role in banks’ operations. Third, a bank’s instability 

and systematic risk can spread to other banks. (Turlea, Mocanu & Radu) 

Based on the aforementioned information, banks are important in maintaining the stability 

of the market, yet they face many challenges from outside and inside factors. Due to the 

complexity and broad effects of the banking industry, governments and regulators impose 

more intense laws and regulations on banks than on other industries. There are both inter-

national and national rules and laws to guide banks to operate properly and avoid risks.  
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In 2020, according to the report from Deloitte, banks are facing many new disruptions: 

technology revolution, low-growth economy, aging population and social impact. Banks 

will need deeper customer insight to maintain existing customers and reach new potential 

ones.   

However, the role of banks will still be the same as financial intermediaries, managing risks 

and financial issues and protecting customers’ assets. In the nutshell, banks are required to 

be more open, transparent, real-time, intelligent, tailored, secure, seamless and deeply in-

tegrated into customers’ behaviours (Deloiite, 2019).  

2.3  The banking sector in South East Asia 

The banking sector in each area has different characteristics besides international rules 

that are effective in the worldwide spectrum. 

Like other parts of the world, ASEAN has gone through financial crises. After the financial 

crisis in 1997, finance policymakers in South East Asia have reformed the system to 

strengthen bank capital requirements. Besides working alone in recovering the economy, 

South East Asian nations have been together in growing regional financial situations.  

The result is that these countries have achieved in establishing regional liquidity support 

for future crises. Also, some countries have their own project to work with developed na-

tions in Asia – Pacifiareasea like China, Korea, Japan, Australia and New Zealand. ASEAN 

also founded ABIT – ASEAN Banking Integration Framework- to extend the market and 

qualifying regional banks. The integration in the Finance sector is a promising opportunity 

but also a big challenge for South East Asia. The regional policy must be made in harmony 

to reduce the differences in financial regulations, prevent risks in regional level. (Hiebert 

M., 2018) 

 

2.4  Banking sector and its corporate governance 

An organization's administration decides its business strategy and future targets. Corporate 

governance has usually been thought of when mentioning business administration.  

2.4.1  Corporate governance 

Corporate governance (CG) has been defined differently by different authors. The context 

of corporate governance has evolved over time, for example, from being very narrow 
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scope (only shareholders oriented) to the much wider horizon (stakeholders oriented). Par-

kinson (1994) gives a very narrow definition of corporate governance, solely from the 

shareholders’ perspective. He defines “corporate governance as the process of supervision 

and control intended to ensure that the company’s management acts in accordance with 

the interests of shareholders”. Studying from the broader perspective CG relates to share-

holders, board of directors, debt holders, employees, government, communities and me-

dia. In the wider definition, stakeholders play important role in CG.  

 

To explicitly define, stakeholders are divided into external stakeholders and internal stake-

holders. Therefore, CG is “the interaction among internal stakeholders, external stakehold-

ers and the board members in directing a firm for value creation (Huse M., 2005). From a 

relationship perspective, according to the Corporate Library (now GMI ratings), corporate 

governance is the relationship among the shareholders, directors and management of a 

company (Tricker B., 2015). The Corporate Library Governing corporations have two main 

agenda: the roles of board of directors and the relationship of the board of directors with 

its owners. Normally, shareholders will choose the board of directors and auditors. The 

board of directors administrate the organization while auditors’ job is to check the work of 

executives. There will be internal and external auditors to ensure the fairness.  

 

There are many theories that have been written to clarify the relationship among stake-

holders, especially between shareholders and board of directors. These theories are made 

to prevent mismanagement that negatively affects employees and ensure fair and loyalty 

of board of directors with shareholders. Some popular theories include agency theory, re-

source-dependency theory, stewardship theory and stakeholder theory. 

 

In specific, corporate governance includes the followings: directing the business strategy, 

overseeing and controlling the actions of the corporate management (Tricker, 1984). The 

board of directors will set the structure of an organization and the business targets. Senior 

management will be selected by the board of directors to operate daily activities with the 

organization’s structure to reach the established goals. The board and audit committee 

have responsibilities in supervising the work of senior managers to reach both long-term 

and short-term goals in sustainable ways. The benefits of all stakeholders are equally vital, 
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and the oversight is conducted from both inside and outside factors to upper and lower 

levels.  

 

The abovementioned scope of CG can impact performance of the entity, responsibilities 

and accountabilities of the corporate executives and mutual relationships between various 

stakeholders. Many researches about the relationship between corporate governance and 

organizational performance have been studied such as Byrd and Hickman (1992), Brickley, 

Coles and Terry (1994) or Yermack (1996) (Larcker D., Richardson S. A.&Tuna I., 2005). It 

can be seen that the importance of corporate governance is vital, and it is of utmost crucial 

for any organization to have effective governance to function properly and efficiently.  

Governance framework is different among organizations due to the distinguished business 

models and ethics. There is no standard model of organizational governance that is proven 

to be effective in all industries. For good corporate governance, the contribution of political 

responsibilities of shareholders and debtholders and the development of the legal system 

is considerably needed (Yusoff W. & Alhaji I., 2012). 

 

2.4.2  Corporate governance in banks 

Several kinds of research have shown that the weak and inefficient governance of bank dis-

tributed largely to the financial crisis in 2008. After the global crisis in 2008, banks have 

changed their laws and regulations and scrutinized customers’ profiles more carefully to 

avoid non-performing loans and keep enough liquidity.  

 

As banks are also considered as firms, their corporate governance has the same im-

portance as those of other organizations. Nevertheless, the role and responsibilities of 

banking governance require more complex work because of its business nature, the com-

plexity of organizations and the systematic risks it might cause in case of failures. 

 

Therefore, CG in a bank has unique duties and responsibilities. To help banks’ corporate 

governance work with clarity and efficiency, the Basel Committee on Banking Supervision 

made a guideline about the corporate governance for banks in 2015 based on the princi-

ples published by the Organisation for Economic Co-operation and Development (OECD). 

The committee stated that the ultimate goal of corporate governance is to protect stake-

holders’ benefits along with public interest in a sustainable way.  
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The committee has set a total of 11 principles suggesting how corporate governance in a 

bank works and behaves. 

To meet these above requirements, corporate governance in the banking sector requires 

high level of experience, knowledge and agility to cope with challenges. Any decisions 

made by the board of directors affect directly to the bank’s performance as well as many 

characters in the economy which includes individuals, companies and other banks. It's 

mainly the responsibility of bank's board of directors to structure the operating mechanism 

to increase the quality of projects and prevent losses. 

The need for an optimal governance structure in order to increase the profit of stakehold-

ers, maintain the stability of the economy and be active to social responsibility is always in 

high demand.   

2.4.3  Board of directors and the role of independent directors in banks 

The board of directors are on the top of banks’ structure. In Investopedia, the board of di-

rectors is defined as “ an elected group of individuals that represent shareholders”. The 

roles of the board of directors varied depending on the perspective of the authors. Accord-

ing to Mintzberg, the board of directors has seven roles: selecting the CEO, control the or-

ganization during the crisis time, monitor and supervise management performance, select 

external resources, raise funds for the organization, enhance the organization’s name and 

reputation and giving advice. Another definition of the board’s responsibility was stated by 

Hung in 1998. In his opinion six main responsibilities of the board are linking, coordinating, 

control, strategic, maintenance and support. Both set of roles present a strategic, impactful 

and broad role of the board of directors.  

 

The quality of the board of directors is determined by several factors such as independence 

of boards, human resources, relational capital and board diversity (Hundal S, & Eskola A., 

2020). Of all the factors, independent directors have a crucial position in monitoring organ-

izations. To ensure the board of directors works efficiently, properly and follow the bene-

fits of all stakeholders, Jonathan Charkham in his guidance for the directors of banks said 

that it was important to have a balance between the executive and non-executive direc-

tors. This balance is partly made when the board included independent directors.  

The independent director is believed to help the corporate governance work better and 

prevent any mismanagement behaviours made by the executive directors.  
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According to the IFC, Independent directors are defined as directors with no direct or indi-

rect material relationship with the company other than the board and have these following 

conditions: 

  in the past 5 years have not been employed by the company or its affiliates;  

  in the past  years do not and have not had any direct or partnership business associ-

ation with the company or its affiliate  (other than to the extent to which shares are 

held by such Director pursuant to a requirement of Applicable Law in the Country 

relating to directors generally) or are not a director, officer or senior employee of a 

person who had that relationship 

  are not affiliated with any non-profit organization that receives significant funding 

from the Company or its Affiliates 

  in the past 5 years directors do and haven’t received any additional remunaration 

from the company or its affiliate and the received directors’ fees does not cover a 

big percentage in the directors’ annual income 

  do not take part in any share or pension plan of the company or its affiliate 

  do not work as an executive for another company where any of the Company’s 

executives serve on that company’s board of directors 

  do not work for a present or former auditor of the Company o rits Affiliates in the 

last 5 years. 

  do not possess any money materials in the company or its affiliates (either directly 

or as a partner, shareholder, director, officer or senior employee of a Person that 

holds such an interest) 

  are. not a member of the immediate family  

  are stated in the annual reports as an independent director 

   have not served on the Board for more than 10  years 

2.5  Technological development in the banking sector. 

It is inevitable that technology has been emerged in almost all activities of human in recent 

years. People are getting used to the existence of technology in different kinds of services 

from public types to personal types. The financial industry, especially with a traditional sec-

tor like banking, is requested to adapt to the trend by changing radically and actively.  
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2.5.1  Fintech 

The digital era has changed life radically in many fields. Its impact on the banking sector is 

not an exception, which improves financial service and creates new customer habits in fi-

nancial activities. The application of technology in finance has accelerated the efficiency of 

financial services but also challenged the current financial system.  

 

To call the technology applications that are used for finance, the word “Fintech” was cre-

ated. According to the Financial Stability Board,  

Fintech is a technologically enabled financial innovation that could result in new business 

models, applications, processes or products with an associated material effect on financial 

markets and institutions and the provision of financial service. 

The development of digital technological advancement has introduced new type of fi-

nance, which is more convenient, less time-consuming and full of breakthroughs (Giorgio, 

Glacomo&Alberto, 2017).  

FinTech itself can be a big competitor but also a helpful partner for traditional financial in-

stitutions like banks. Recently, the latter position is being invested to enhance the role of 

banks in the market. The cooperation between banks and FinTech firms is no longer rare.  

Some outstanding US banks such as Goldman Sachs, Citigroup and JPMorgan Chase made 

24 Fintech investments in 2019 (Verhage J., 2019). Through investments, banks will buy 

technological solutions from Fintech firms and/or cooperate with Fintech firms to develop 

R&D in banking and get the consultancy to understand the technology market more thor-

oughly. These investments assist banks in optimizing customer service, reducing fraud and 

filtering clients’ profiles.  

Moreover, since the role of bank is unchangeable and its market is stable, it is hard for 

Fintech firms to take bank’s market share. Instead, cooperation is a win-win situation for 

both sides at the moment and through banks’ network, these companies can reach to new 

customers such as banks’ partners or banks’ customers. 

2.5.2  Artificial Intelligence 
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Of all FinTech solutions, Artificial Intelligence (AI) is the most popular process or product 

that is hyped all over the world. The global spending in AI has reached 41.1 billion in 2018 

and the financial industry has actively contributed to this number (Padhi U, 2019).  

 Similar to corporate governance, there is no official definition of Artificial Intelligence, but 

they all have same meaning which is the ability of a computer to imitate or do better at hu-

man’s work. 

(Kumar C., 2018). In one example of definition, the term “Artificial Intelligence”, according 

to the dictionary Merriam – Webster, is a branch of computer science developing intelli-

gent behaviors in computers. The goals of using AI are to enhance working efficiency by re-

ducing errors and saving time for any products or services using it.  

 

AI is an umbrella term that includes many small parts or subfields. Neota Logic, a no-code 

AI automation platform which provides intelligent software to optimize working perfor-

mance for companies, has made the below map of AI subfields. These subfields are under-

lying methods that create nowadays AI applications. These subfields can be used alone or 

combined to improve the efficiency and performances of 

users.   

AI can do tasks at different levels of difficulties and based on these levels, there are three 

types of AI: Narrow AI (ANI), Artificial General Intelligence (AGI) and Artificial Super Intelli-

gence (ASI). Narrow AI implies systems that is used for one specific task and its capabilities 

are not easily transferrable to other systems. ANI turns data into useful information by de-

tecting patterns and making predictions. Examples of ANI are self-driving car, Apple’s Siri 

and Amazon’s suggested purchases. Artificial General Intelligence, which is also called 

strong AI, describes machines with the intelligence like humans or be smarter. It is capable 

of dealing with abstract concepts and move information and data among domains. In a 

more simply explanation, AGI is the ability of a machine to perform any task that a human 

can (Forbes). Although machines are superior in automating reasoning, analysing and inter-

preting data, the road to successfully achieve AGI is still unclear challenging.  
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With AGI, machines are expected to solve problems and make decisions under different 

circumstances, use the past collected knowledge and be innovative and creative. To be-

have, think and react as human, machines need to contain consciousness. One of the most 

challenging features that make humans be superior to machines is the ability to think and 

act Human beings are more superior to machines because of the ability to think theoreti-

cally and strategically, then and use own thoughts and memories to make informed deci-

sions or come up with creative ideas. This type of intelligence is hard to imitate and does 

not has a common formula to build AI by it because it belongs to human’ sentient . (Me-

dium)Moreover, our understandings of our brain and its functioning are not comprehen-

sive enough for us to model and replicate it. Therefore, it is very challenging to build a ma-

chine with the general intelligence of the human. 

The last type is Artificial Super Intelligence. This is the most superior intelligence that al-

lows machines to exceed human intelligence and do what human cannot do. Philosopher 

Nick Bostrom defined ASI as “any intellect that greatly exceeds the cognitive performance 

of humans in virtually all domains of interest”.  This is the type that makes people worry 

about human extinction. However, it will take a long time until we can reach to the highest 

level of artificial intelligence and no practical work using ASI has been made at this mo-

ment.  

Of all three types, ANI has been used in almost every field from entertainment, education 

to medical, finance. The modern life is surrounded by ANI applications and sometimes peo-

ple do not recognize them. By the ability to interpreting data, ANI applications make our 

lives become easier and more convenient. They also provide researchers a deep and wide 

understanding of human’s behaviors. With a tremendous amount of data, researchers can 

assess the past, forecast the future and predict the potential risks. 

With any business, these abilities are exceptionally precious in developing markets and in-

creasing revenue, which is the main reason why AI is hyped all over the world. 
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Figure 2 AI sub-field map 

2.6  Artificial Intelligence in the banking sector 

Many products or services in banking sector have applied AI into their operations. Banks 

are using big data analysis to collect customers’ information and use algorithms to produce 

better and more correct strategies (Vedapraha & Hariharan, 2018). Some familiar names 

are chatbot, anti-money laundering and fraud detection. With the enter of AI, the scope 

and nature of banks is rapidly changing. A Basel Committee has stated that banks are fac-

ing more risks, forcing them to modify the activities to meet the demand from the strong-

est and most vivid factors which are AI and big data in financial sectors (Wuermeling, 

2018). 

 

While AI covers many areas in computer science, in banking services, not all subfields are 

developed to improve banking activities. There are some topics that have already been 

used and others that are being developed to integrate into the finance and banking sector. 

The most prominent topic is machine learning. This technique helps banks to improve ana-

lytics progress, interact with customers by the chatbot and automate repeated daily opera-

tions. Predictive analysis and voice recognition – two applications of AI - are used by 32% of 

financial services providers according to joint research of the National Business Research 

Institute and Narrative Science,  
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When mentioning AI, a familiar term is machine learning.  Machine learning is defined as 

the ability of computers to independently learn to solve a task. With machine learning, 

people don’t have to program clearly for every task. It is a field in computer science and 

operates based on computational statistics and data mining. The core competencies of ma-

chine intelligence are data and algorithms. Data from consumers is collected by companies 

and analyzed by algorithms. The results will describe data patterns and make interpreta-

tions. Many advanced machine learning techniques are founded or supported by statistical 

techniques even though statistics is generally not considered part of AI.  There are four 

ways how machine learning is applied: supervised learning, unsupervised learning, semi-

supervised learning, reinforcement learning. In banking, machine learning is used in 4 main 

areas: automation, personalization, human-machine interactions, and security. Banks es-

tablish tailor-made services to satisfy each individual customer based on data interpreta-

tion from machine learning. Better capability to process large data sets helps banks create 

more innovative solutions for customers’ needs. More importantly, banks can reduce un-

certainty by finding default borrowers and detect fraud by using algorithms to analyse 

data.  

 

Besides, natural language processing or NLP is often mentioned in AI applications in the 

banking industry.  Exactly like the name, NLP is the system used to understand and use hu-

man language by analyzing and generating documents or speeches. NLP allows machines 

to interact with human’s speech and text. According to Emerji, NLP-based products sold to 

banks make up 28.1% of the total AI approaches that are offered by technical companies. 

NLP’s products are Information Retrieval and Intent Parsing. It helps banks in customer ser-

vice and document search  (Bharadwaj, 2019). 

 

In 2018, Banks for International Settlements stated that AI is a great tool to develop multi-

channel customer access, reach customers with a deeper understanding and improve the 

overall services. 

By understanding customers more thoroughly, reducing cost, risk mitigation and revenue 

increase are three main basic benefits that most institutions can gain from AI applications 

(Latimore D., 2018). The working area of AI applications are considerably wide. Banks are 

getting benefits from AI applications in all levels: front office, middle office and back office. 

https://emerj.com/author/raghav-bharadwaj/
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The level of integration might be different due to the different level of complexity and sen-

sitivity. An extensive application of AI in banks hasn’t available at the moment since the 

complexity of the banking system requires flexibility and transparency. The human re-

source and technological resource of banks are still on the way to prepare for it. Banks 

need to train and develop their employees so that they can understand the tools and the 

results generated by AI applications. Moreover, upgrading technological system cost a big 

investment to operate and to protect it from harms. Hence, the process of applying AI in 

banking operations should be done gradually and step by step to ensure that it aligns with 

banks’ business strategy. 

 

 

2.7  Concerns over AI application 

AI is efficient for automated and analysis tasks when it can process many times faster and 

more precisely than human do. However, these jobs that AI is integrated still need human 

supervision to quickly handle complicated situations and prevent technical errors. (Lati-

more D., 2018) 

The quality of data determines the quality of the machine process to analyze customers’ 

behaviors for banks. Requirements for a large quantity of qualified data are set in every 

bank applying AI in daily tasks. People worry that data manipulation could happen if the 

sources of data are not clear and instead of preventing fraud, AI applications neglect suspi-

cious cases.  

As mentioned above, human supervision is needed while using machine programs, and 

more importantly, directors and managers also need to understand clearly about these 

programs to detect faults and solve problems in a timely manner.  

 

2.8  Corporate governance responsibility in applying AI 

Although AI technologies are great tools to create competitive advantages for banks, they 

are disruptive when being applied unproperly. As the role of board of directors and share-

holders are impactful, they will be one of the main reasons deciding the future of bank. Be-

cause the role of the board of directors in providing business strategies and manage the 

operation, when banks bring AI into their operation, the board of directors will have to 

take the responsibility for any problems happening. 
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(Wuermeling, 2018). 

 

Many problems will appear if the understanding of AI of banks’ leaders is not enough. 

Banks’ governors themselves must have enough knowledge about AI so that their decisions 

are made based on rational and logical background. Some of them are market distortion, 

monopoly power, system vulnerabilities or regulatory risks. These problems affect banks at 

macro level, but at the same time, many issues at micro level will cause troubles for banks 

instead of delivering benefits.  

To enhance safety, soundness and financial stability, the bank’s leaders should implement 

supervisory programs to build suitable governance structures and risk management which 

is dealing with new technological threats. The threats might come from the process of us-

ing fintech applications. (BIS, 2018) 

 

Banks’ corporate governance must consider the stages to adopt these advanced technolo-

gies to avoid the mismatch between machine and human technology.  

AI must be introduced with correct and enough understanding to embrace responsible in-

novation at banks (Duhaime C., 2018). The adaptation to FinTech and AI must be done in a 

reasonable way and executed in steps to avoid overwhelming in operational systems for 

both bankers and customers.  

 

The following study focuses on these hypotheses 

H1: The AI investment influences the profitability of banks 

H2: The AI investment influences the number of official employees. 

H3: The board of directors’ education impacts the AI investment . 

H4: The number of directors with technology degree impacts the AI investment   

H5: The number of independent directors affects the AI investment  . 

3  Methodology 

Research methodology, according to the definition of Buckley J. W., M. H. Buckley and H. 

Chiang in 1976, is “the strategy or architecture design by which the researcher maps out an 

approach to problem-finding or problem solving”. To start any studies, the first step is de-

fining the purposes and the targets that the studies aim. From then, the authors continu-

ally define the problems and find the answers through collected data. 
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To help authors build their research methodology efficiently and correctly, Saunders had 

invented the research “onion” that has been used popularly since 2007. In this study, the 

author also based on this model to execute the planning process.  

 

 

Figure 3 The research onion by Saunders (Saunders M., Lewis P. & Thornhill A., 2008) 

3.1  Research design 

In this research, 43 listed banks from 5 countries representing for ASEAN ( Vietnam, Malay-

sia, Indonesia, Singapore, Philippines and Thailand) was selected to test the hypotheses. 

There are twelve banks from Vietnam, six banks from Malaysia, four banks from Singapore, 

six banks from Indonesia, eight banks from Thailand and seven banks from the Philippines. 

The data set is from 2015 to 2018 with an unbalanced amount of information within banks. 

The total data contains a sample of 258 bank years. All the information is collected from 

the bank's annual reports and financial statements. 

There are two main ideas behind this research. First, the author wants to understand the 

real benefits of artificial intelligence in the banking industry by analyzing its relationship 

with the profitability of banks. Using and applying AI in any bank requires tremendous in-

vestment and modification in the working process. Therefore, bank managers must see 

how much AI applications affect profit positively. 
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The board of directors is responsible for setting the business target of banks and the tech-

nological change belongs to their responsibility. The structure of the board and the educa-

tional level of both non-independent and independent directors might influence the deci-

sion to invest in Fintech and AI specifically. Furthermore, to properly bring AI into practice, 

directors are required to have a deep understanding of how it works and changes their or-

ganizations. In some situations, a technology background will be beneficial for directors in 

operating AI software and applications.  

  

This study required accuracy in numbers, therefore, a deductive approach was chosen as it 

is typically suitable for scientific investigation. The steps of a deductive approach presented 

the real reasons for the start of this research.  

 

Figure 4 Deductive approach process 

This study is purely based on quantitative data to acquire a high level of accuracy in num-

bers. The OECD defines quantitative data as data expressing a certain quantity, amount, or 

range and measured by a unit. To have an overall view of the research problems, the data 

set is cross-sectional to allow the author to see the change of banks before and after the ap-

pearance of AI in their operation in 6 years from 2015 to 2020.  

3.2  Data collection 

Due to the nature of this research, all the data must be official, correct, and have been au-

dited by auditors to avoid fraud. The correctness of data will confirm the reliability of the re-

search results. In this regard, the author picked the option to use secondary data published 

by banks on their official websites. The data includes information about the time banks start 

using AI, the board of directors’ characteristics, number of employees and financial numbers 

from 6-year annual reports and financial statements of banks. Annual reports are documents 
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public companies published every year to provide annual shareholders about their opera-

tions and financial conditions (Hayes 2020). The financial statements are usually placed at 

the end of the annual reports and include three different reports: income statement, bal-

ance sheet and cashflows. To help readers understand clearly any expenses or income, the 

notes are used to clarify each section separately.  

First, to extract information about when the company started using AI, keywords related to 

AI were used. These include artificial intelligence, machine learning, technology 4.0, big data, 

chatbots, automation, robotics and fintech. When the annual reports mentioned how banks 

were using AI and AI subfields for the first time, that year will be considered as the start 

date.  

In terms of the board of directors, their profiles about education were listed on the annual 

reports and the author based on that the calculate the percentage of independent directors, 

the education score and the number of technology degrees in one board of directors.  

  The education score is a formula calculating the education background of the board 

of directors based on the level of a degree each director has. There are three levels: 

bachelor’s degree( equivalent to score 1), master’s degree(equivalent to score 2) and 

Ph.D. degree( equivalent to score 3) 

 

Education score of the board of directors = 1* the number of directors with bache-

lor’s degree only + 2*the number of directors with bachelor and master’s degree + 

3*the number of directors with all three degrees. 

 

Secondly, the author used financial statements to collect numerical financial data. The data 

the author takes from financial statements consists revenue ( Interest income), EBIT( Earning 

before interest and tax), net income, software costs and total assets. 

To find the information about the investment in AI, the author found based on the software 

costs or computer costs listed in the balance sheet. They are listed in the intangible assets 
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section. From then, the data will be used to calculate the profit of banks by profitability ra-

tios. Those ratios are a set of measurements to determine the ability to create income for a 

firm.  Three ratios that were used are ROA( Return on Assets), NPM( Net Profit Margin) and 

OPM (Operating Profit Margin). 

  ROA (Return on Assets): one of the return on investment metrics used to calculate 

the profitability of a business to its total assets. Through this ratio, shareholders can 

estimate how well the business is performing. The higher the ratio is, the better re-

source management the business has.  

ROA= Net profit / Total Assets 

 

  NPM (Net Profit Margin): a financial ratio calculating the percentage of profit a com-

pany produces from its total revenue. The ratio uses net profit which is calculated by 

deducting all the expenses from the total revenue. It is a strong indicator to assess 

the company’s success and a high net profit margin is preferred. NMP of a company 

should be compared with other companies from the same industry as the ratio is var-

ied among different industries. 

NPM= Net Profit / Total Revenue * 100 

 

  OPM (Operating Profit Margin) : a financial ratio calculating the percentage of profit 

a company produces from its operation without deducting taxes and interest ex-

penses. The ratio indicates how well the company is managed compared to other 

competitors. Similar to NPM, OPM is greatly different among industries and it is rec-

ommended to compare this ratio within the same industry.  

OPM = EBIT / Total Revenue *100 

3.3  Key variables  

The table below lists all the variables used in this study to test the hypotheses and where the au-

thor collected them. 
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Variable Description Source 

ROA It describes how well a 

company operates by 

comparing the profit 

with the money in-

vested in assets 

Net Profit: Income Statement 

Total Assets: Balance Sheet 

NPM It measures the per-

centage of profit a 

company receives from 

its revenue 

Net Profit: Income Statement 

Total Revenue: Income Statement 

OPM It measures the per-

centage of operating 

income a bank receives 

from its revenue 

Operating Profit: Income State-

ment 

Total Revenue: Income Statement 

Tech Cost The cost a company 

spends to develop and 

possess computer soft-

ware and technology 

assets.  

Technology cost : Balance Sheet 

Notes 

TCOR The ratio calculates the 

percentage of technol-

ogy investment over 

the revenue of a com-

pany 

Technology cost : Balance Sheet 

Notes 

Total Revenue: Income Statement 
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Education Score The score made based 

on the education de-

gree directors have  

Annual Reports 

Tech Degree  

 

The number of direc-

tors has degree relating 

to technology and com-

puter science 

Annual Reports 

IndeDI 

 

The percentage of inde-

pendent directors in a 

board of directors 

Annual Reports 

Employees The total number work-

ing for a company 

Annual Reports 

 

3.4  Data analysis 

To identify the relationship among variables, several types of analysis were chosen by the authors.  

The author started the research by using descriptive statistics to analyze the data. Descriptive sta-

tistics are a method to describe the quantitative data set in several mathematics value. It helps to 

summarize and simplify the most important ideas behind the data in a sensible way. (William 

2006) 

In descriptive statistics, there are two main parts: measures of central tendency and measures of 

variability. The former are presented by the mean, mode and median while the latter include 

standard deviation, variance, minimum and maximum variables, kurtosis and skewness. In this 

study, the author focused on the mean and median. 
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The data set was divided into three groups so that the author can compare the descriptive statistic 

value before and after banks used AI. The comparison will be within the group 

Group 1: Banks have used AI since 2017 

Group 2: Banks have used AI since 2018 

Group 3: Banks have used AI since 2019 

To describe the relationship between variables, the author used inferential analysis. This type of 

analysis includes regression and correlation. Both models are calculated by Microsoft Excel.  

The author used simple linear regression and multiple linear regression to examine whether de-

pendent variables were affected by independent variables. Independent variables are those that a 

researcher can manipulate, whereas dependent variables are the responses to the effects of inde-

pendent variables. (Salkind, 2010) 

Simple linear regression is calculated as below 

Y = B0 + B1*X +e 

Where 

Y - the predicted value of the dependent variable for any given value of the independent 

variable 

B0 - the intercept, which is the value of y when x = 0  

B - the regression coefficient, which presents how much y can affect x 

X - the independent variable 
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e - the error of the estimate 

With multiple linear regression, the formula is  

Y = B0 + B1*X1 +…+ BnXn +e 

Where 

Y - the predicted value of the dependent variable for any given value of the independent 

variable 

B0 - the intercept, which is the value of y when x = 0  

B1X1 - the regression coefficient (b1), which presents how much y can affect x, of the first 

independent variables 

BnXn- the regression coefficient (bn), which presents how much y can affect x, of the last 

independent variables 

n – the number of independent variables 

X - the independent variable 

e - the error of the estimate 

After defining whether there are relationships between variables, the author used a correlation 

coefficient to measure how strong the relationships. The type of correlation coefficient in this 

study is Pearson’s correlation. The correlation coefficient has a value from -1 to 1.  

  The result is 1 – the relationship is positive meaning the variables tend to move in the same 

direction 
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  The result is 0 – there is no relationship between variables 

  The result is -1 – the variables have negative relationships and tend to move in opposite 

directions.  

The model is calculated as follows: 

 

Where 

  r– the correlation coefficient of the linear relationship between the variables x and y 

  xi – the values of the x-variable in a sample 

  x̅ – the mean of the values of the x-variable 

  yi – the values of the y-variable in a sample 

  ȳ – the mean of the values of the y-variable 

For inferential analysis, the data set will not be separated but united to assess the relationship of 

the profitability and investment in AI in the bank. The regression will show whether the Board of 

Directly strongly affects the investment in AI and whether the number of employees will decrease 

and be replaced by AI applications.  

4  Reliability and validity 

To make a good result, the quality of data plays an important role. To assess the quality of the 

research results, researchers will normally use two measures: reliability and validity. Reliability is. 

defined as how consistently or dependably does a measurement scale measures what it is 

supposed to be measuring (Polit & Hungler 1995). The concept of reliability always goes with a 

degree of error. As data can vary dramatically, the consistency of variables is affected and results 

can’t present the true characteristics of a problem. Therefore, the less variation an instrument 

produces in repeated measurements of an attribute, the higher its reliability (Polit & Hungler 

1995, p. 347). 

https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2702.2009.02939.x#b20
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2702.2009.02939.x#b20
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2702.2009.02939.x#b20
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In this study, the author chose the data from official and audited sources, which are annual 

reports and financial statements. The data of each variable are listed in the same form. The 

comparison between three periods does not include banks with inadequate data. Therefore, the 

research can be seen as reliable. Moreover, although each country uses different currencies, it 

does not affect the internal consistency of the data as the variables are made in the form of 

percentages and there is no direct comparison among banks. 

The second measurement is validity. According to Utwin, the measurement scale of variables 

should be able to confirm as having the ability to measure what researchers want to measure. In 

other words, the data is considered to validate when the concepts are accurately measured. In this 

study, all variables have measured with proper measurement. Because the data is quantitative, 

the measurement is presented in the form of numbers. The profitability is measured by the known 

financial ratios. The board of directors is calculated by the score based on the factors relating 

directly to them that can be found on the annual reports. Lastly, the AI cost is directly measured 

by the currency in each bank’s national currency. 

5  Research results 

Through three different analysis models, the author came up with some conclusions about the 

relationship between variables. This section includes three parts: descriptive statistics, regression 

and correlation coefficient. 

5.1  Descriptive statistic 

In descriptive statistics, the data set was divided into three groups based on the year that banks 

started using artificial intelligence applications. For each group, the effects of artificial intelligence 

on their profitability and the impact of the board of directors on the amount of AI investment are 

different.  
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For group 1, in the first variable – tech cost over revenue, the author has seen an increase in the 

mean, median and maximum. The annual average investment for technology including AI has 

increased since banks from group 1 started to apply AI in their operations. The average percentage 

increased from 8.1% to 10.7% and the maximum amount of investment for technology in this 

group contributed 29.9% of the revenue after 2017.  

Next, the profitability variables including ROA, Net Profit Margin(NPM) and Operating Profit 

Margin(OPM) had little or no differences before and after the banks used AI. The average of ROA 

and NPM decreased from 1.2 % to 2% and 2.9% to 2.7% respectively. The last ratio that the author 

used is OCM received a slight increase from 5.28% to 5.38%. The median and maximum values 

almost stay the same.  

The last three variables which are the board of directors’ characteristics have different reactions 

with AI applications. The percentage of independent directors goes from 2.6% to 3% with the 

mean and from 2% to 2.36% with the median. However, the maximum value goes down from 

0.88% to 0.78%.  

The educational score receives a decrease in the maximum value and varies a moderate number in 

the mean and median. Of all three variables about the board of directors, tech degree has the 

most obvious change when the mean increased from 0.27 to 0.44 but the median and the 

maximum value stays the same, 
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In the second group, banks receive higher mean and maximum value for tech cost over revenue in 

the period of 2018 -2020. The mean rises from 6.5% to 8.9% and the maximum value after using AI 

is 8.2%, which is 5.2% higher than before using AI. 

In terms of profitability, all three ratios increased remarkably. With ROA, the mean, median and 

maximum increase from 1.3% to 1.6 %, 1.11% to 1.36% and 3.1% to 7.6% respectively. With NPM, 

the mean increases by 13%; the median increases by 1.4% and the maximum increases drastically 

from 50% to 364%.  

Group 2’s board of directors’ s characteristics have a small positive change in the mean value but 

the maximum stay nearly the same.  

 

Banks in group 3 have higher average tech cost over revenue, from 4% to 5.1%. The profitability 

ratios of group 3 all see an increase in mean and median but a the decrease in the maximum 

value. With ROA, the mean and median go from 1.02% to 1.11% and 1.1% to 1.27% respectively 

while the maximum value decreased by 4.6%. With NPM, the mean and the median grow by 0.1% 

both. In contrast, the maximum value after period is lower than the before time by 1.2% 
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OPM is the variable that has the biggest difference when comparing two periods of time. From 

2015 to 2019, the mean, median and maximum are 34.9%, 34.2% and 137%. After 2019, the mean 

gains 2.3%, the median gains 0.6 % while the maximum decreases.  

Group 3’ board of directors has some changes but similar to the two groups above, these changes 

are not considered.  

5.2  Regression  

In the regression model, AI investment ( Investment in AI) is both used as dependent and 

independent variables. In table 1 and 2, the results are presented with three figures: the R-square 

on top, on the second row, is significance F, on the third row is coefficients and the last row is the 

p-value 

In the first analysis, investment in AI is used as an independent variable to examine its effects on 

the profitability and the human resources of banks. 

                                          Table 1 Profitability and Employees Variables 

                                          

To discover the relationship between AI and the profitability of banks, the linear regression of 3 

dependent variables: ROA, NPM and OPM and the investment in technology was chosen by the 
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author. The four values the author picked to analyze in detail are R-square, significance F, 

coefficients and p-value. The R-square presents how much the independent variables affect the 

dependent variables.  

The first row is presenting the effects of technology investment on ROA – the ratio shows how 

much the company can earn from its revenue. The R Square is 0,00012924 which means only 

0,013% of banks’ ROA was influenced by technology costs. The significant F is 0.85 and is 

considered as high. Therefore, the relationship between ROA and technology investment is highly 

likely inexistent. Looking at the p-value with the value of 0.85 while to define the relationship 

between two variables, its p-value needs to smaller than 0.5. 

On the other hand, two profit margin variables' statistics explain the association with technology 

investment. For the NPM, the number of banks was affected is 0,192%. To say the NPM is affected 

by technology investment, the p-value needs to be smaller than 0.5 and the p-value of NPM is 

0.48. The coefficient is positive which means two variables move in the same direction. If technol-

ogy investment increases then NPM will increase and vice versa. 

With OPM, the linear regression is stronger than NPM. The R-square is 0.037 which means that 

3.7% of banks’ operating profit margin is affected by technology cost. From the table above, the 

significance F is moderate with only 0,002 and the p-value is also small. The two values reveal that 

there is a relation between OPM and technology investment. The coefficient is positive showing 

that two variables move in the same direction. 

With an aim to understand the effects of advanced technology on the human resources of banks, 

the author used simple linear regression to analyze the relation between the number of 

employees and the investment in AI and technology. From the result, there is no relationship 

between the technology investment and the number of employees. Two variables have the 

significance F and the p-value both are larger than 0.5. 
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Table 2 Board of Director Variables 

 

In the second table, the author presented the result about the association between the board of 

directors and the investment in technology. The author wanted to find out whether the board of 

directors impacts the decision to invest in technology and AI. The investment in AI is considered a 

dependent variable. In this analysis, multiple linear regression was used to assess the impact of 

three variables representing the board of directors : percentage of independent directors, 

educational score and number of directors with technology degrees. Based on the result, 25% of 

the technology investment is affected by the board of directors. The percentage is considerably 

high explaining the importance of the board of directors in planning the budget for technological 

assets. Going into detail, the author saw the different levels of effects among variables. The 

percentage of independent directors and educational score both have a positive relationship with 

the investment in technology. The coefficients of both variables are positive with the p-value 

much smaller than 0.05. The p-value shows that the investment in technology is strongly affected 

by the independent directors and the level of education of the board. If the number of independ-

ent directors increases and their education degrees are at a higher level, banks will spend more on 

computers and software.  

On the contrary, the number of directors with technology degrees has a negative association with 

the money spent on technology. The coefficient is negative, which means two variables move in 

different directions. If more directors have at least one degree related to technology, the money 

spent on technology will decrease 

6  Conclusion 
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This section consists of three parts based on the findings. First, the author presents the results and 

their meaning based on the data analysis. Secondly, the author writes about the practical implica-

tions of the findings. The last part is the self-assessment of the author where she points out the 

limitations and recommendations for future researches about this topic. 

6.1  Discussion of findings 

The main ideas of the study are finding the relationship between the board of directors and the 

investment in artificial and the effects of artificial intelligence on the profitability of banks and 

their human resources 

The first objective being assessed is the effects of artificial intelligence on banks’ profitability. Be-

cause banks do not list down the exact spending for artificial intelligence, the research uses the 

technology cost to replace it.  

H1: The AI investment influences the profitability of banks 

H2: The AI investment influences the number of official employees. 

In the first place, according to the descriptive statistics, the money spent on technology after using 

AI is higher than before using it in all three groups. It can be seen that banks are spending more on 

AI and there were some positive changes in the profitability of banks from group 2 and group 3. 

In regression analysis, the author saw a positive and strong relationship between the investments 

in AI and the profit margin. 

From the two models, it can be said that hypothesis 1 existed and there was a relationship be-

tween banks and profitability. The banks using AI from 2018 and 2019 had the most obvious in-

crease in profits while the banks from group 1 had little change even though they pioneered in us-

ing the technology. 
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In the second place, based on the regression results, the employees were not affected by the in-

vestment in technology and AI. Large investment in technology did not affect the human resources 

of banks.  Hypothesis 2 is proved to be wrong. 

The second target of the study was to explore the relationship between the board of directors and 

the budget for AI. To measure the board of directors in this study, the author uses three features 

that can be calculated under numbers and are available officially. 

H3: The board of directors’ education level impacts the AI investment 

H4: The number of directors with technology degree impacts the AI investment   

H5: The number of independent directors affects the amount of investment in AI appli-
ances. 

The board of director’s education was represented under two variables: tech degree and educa-

tional score. With the tech degree variables, it had almost no effect on the investment in AI. More 

directors with technology degrees did not increase the money spent on AI. Hypothesis 4 was con-

sidered as a wrong statement.  

On the contrary, the educational score and the number of independent directors had impacts on 

the investment of AI according to the regression. The higher the education score was, the more 

money banks spent on AI and vice versa. With independent directors, if banks’ board of directors 

included more independent directors, they had a tendency to invest more in technology. The au-

thor concluded that hypotheses 3 and 5 were accepted.  

6.2  Implications  

The topic of artificial intelligence is attracting numerous attentions from all over the world. With 

the capabilities of artificial intelligence, it will be a helpful assistant in improving the efficiency and 

quality of work. However, the race of using AI is just at the beginning and the results are unclear. 

From the study, although banks from group 1 using AI earliest, their profitability didn’t have any 

changes. The reasons could be because the AI applications are not fully developed and when im-

plementing them, bankers had little knowledge in utilizing them at the right place. Banks from 
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group 2 and 3 learned from group 1 and it seemed like they had a better strategy for the process 

of adopting AI in the workplace.  

One of the main reasons the author started this study was to assess the impacts of the board of 

directors in the technology 4.0 revolution. The board of directors needs to have enough 

knowledge and experience to understand how AI works and put it under control. To be able to do 

that, academic degrees are proved to play an important role. Moreover, the role of independent 

directors contributes positively to the development of AI in banks.  

From the findings of this study, three implications that bank managers could take into considera-

tion before jumping into the AI race. Firstly, the impact of AI on profitability has existed but it de-

pends on how banks use AI in their operations. When the technology was at the early stage of de-

velopment, its effects were modest. Banks need to conduct a thorough study with experienced 

people to see the pros and cons of using AI.  

Lack of understanding of AI can lead to many troubles for bank managers. They need to under-

stand how AI applications analyze data and make conclusions so that they could use it wisely to 

make appropriate decisions. They also have to know the risks when operating AI applications. The 

technological risks can cause tremendous damages to banks if confidential information is leaked 

out or the system stops working.  

 These are reasons why the board of directors’ academic background influences the investment of 

AI. When the board has not acquired enough information about AI, it is very risky and challenging 

to try new and complicated technology.  

In addition, when the favour to use AI at the workplace is increasing, people are worried about los-

ing their jobs. It is reasonable when AI already could do repetitive and simple tasks While after the 

study, the change in the number of employees is not caused because of the investment in AI, the 

banks’ employees must gain more skills and knowledge about technology in general and AI in spe-

cific. It will help bankers use AI as an assistant instead of letting it replace your position at works.  
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6.3  Limitations and recommendation 

In this section, the author explains the limitations that might restrict the results of this study and 

give recommendations for future researches. 

First, there are three limitations to this topic. First, there are only 43 banks in ASEAN in this study 

due to the lack of information. With more banks, the study can make more detailed and broader 

results representing the whole ASEAN’s banking industry.  

Secondly, because of the differences in the format of annual reports, the author couldn’t collect all 

information of all variables of 43 banks. Some banks lack information about the educational back-

ground of the board of directors. And a few banks haven’t published their 2020 annual reports. 

Thirdly, because the applications of AI in the banking industry are at the beginning, the time pe-

riod in this study is not too long to see the changes made by AI. If banks from 3 three groups can 

have information of three years before and after using AI, the author can have deeper insights into 

the effects of AI in banks’ profitability and how the board of directors reacts to the AI adaptation. 
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