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Abstract: The purpose of this study is to explore the role of artificial intelligence (Al) in
promoting financial inclusion for the unbanked population in China. Based on reviewing
the literature related to theories of financial inclusion and Al in financial inclusion, this
study adopted a quantitative research methodology to carry out an online questionnaire
survey on 62 valid participants, including bank staff, unbanked individuals, and banking
users to understand their perceptions of Al-driven financial services, Al’s impacts on
financial access for the unbanked population, and challenges in adopting Al for financial
inclusion. The findings show that most participants recognised the convenience of Al-
driven financial services, the ease of use of Al-driven banking applications, the security of
Al systems in handling financial transactions, and Al-driven financial services’ protection
of personal data privacy. In addition, Al-driven financial services made the Chinese
unbanked population easily access banking services at low costs, get loans through Al-
driven credit evaluation, and offer personalised financial products. However, financial
institutions faced a digital divide, lack of digital literacy, privacy and security challenges,
and ethical challenges when adopting Al for financial inclusion.

1. Introduction

Although China has achieved a certain degree of economic growth and technological progress in
recent years, financial exclusion is still a major challenge it currently faces. It hinders the individuals’
economic opportunities and negatively affects China’s economic and social development. China’s
unbanked population faces some barriers (such as remote geographical location, limited credit history,
high costs, etc.) to achieving financial inclusion [1], which are prominent in the vast rural areas of
China. Artificial intelligence (Al) may extend financial services to the unbanked population and solve
long-standing financial exclusion issues. In China, financial institutions represented by banks have
improved customers’ access to financial services using mobile payment or digital platforms [2].
However, fewer scholars have studied the potential of Al to satisfy the needs of the unbanked
population. Very few researchers have studied the impact of Al-driven financial services on the
Chinese unbanked population and potential risks or challenges to financial inclusion, let alone
quantitative studies on this topic. Hence, this study aims to explore how Al can be used to promote
financial inclusion to bail out the unbanked population in China. Its significance lies in bridging the
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research gaps and providing implications for financial inclusion policies and practices in China. This
study is composed of five sections. After the introduction, Section 2 will critically review the relevant
literature on the definition, significance, and barriers to financial inclusion, theoretical foundations of
financial inclusion and Al adoption, and Al in financial inclusion. Section 3 will justify the
methodology, involving the quantitative research design, sampling strategy, and data collection
method. Section 4 will analyse the quantitative data collected and discuss the findings. Section 5 will
summarise the key findings and make recommendations for future research.

2. Literature Review
2.1 Definition, significance, and barriers to financial inclusion

The World Bank [3] provided a classical definition for financial inclusion, which means that the
individuals and enterprises can obtain useful and affordable financial products and services (such as
savings, credit, insurance, payment, etc.) that meet their needs by responsible and sustainable means.
Financial inclusion plays an important role in promoting economic growth [4], enhancing social
inclusion [5], and reducing poverty [6]. Scholars roughly divide barriers to financial inclusion into
two types, namely supply-side barriers and demand-side barriers. For supply-side barriers, Fungacova
etal. [7] believed that insufficient physical infrastructure is an important barrier to financial inclusion,
especially in vast rural and remote areas of China. For demand-side barriers, financial illiteracy and
insufficient awareness of financial knowledge [8], cultural and social norms and high costs related to
keeping bank accounts [5] are major barriers to financial inclusion.

2.2 Theoretical foundations of financial inclusion and Al adoption

Financial inclusion theories focus on the improvement of the penetration and accessibility of
financial services, especially for vulnerable groups. Diamond’s [9] financial intermediation theory
lays the foundation for understanding financial institutions’ role in handling information asymmetry
and high transaction costs. Sen’s [10] capability approach also helps to understand financial inclusion.
It highlights the significance of improving personal capabilities to live the life they cherish. In
academia, there are two major theoretical models that may be used to explain the adoption of Al in
finance. One is the technology acceptance model (TAM). In this model, Davis [11] put forward two
determining factors of users’ adoption of a new technology, namely perceived usefulness and
perceived ease of use. TAM is effective in explaining user adoption of a new technology (such as Al,
etc.) and has high utility in research. The other is the unified theory of acceptance and use of
technology (UTAUT). It considers individual and environmental factors, and adds social influence
and facilitating conditions [12]. Thus, UTAUT offers a comprehensive framework for this study to
know Al adoption for financial inclusion.

2.3 Al in financial inclusion

The studies of many scholars [1, 13] have shown that Al has been widely used in the finance field.
It has greatly changed traditional banking businesses and promoted financial inclusion. A major
application of Al is credit score and risk evaluation. According to Oskarsdditir et al. [13], Al
algorithms help analyse a large amount of data (such as transaction data, mobile phone usage, etc.) to
evaluate creditworthiness, particularly for those with little credit history. This is likely to increase the
access of unbanked individuals to credit. Yanting et al.[1] believed that Al-driven chatbots and virtual
assistants can quickly handle customers’ various inquiries, provide them with personalised financial
advice, and help them engage in basic banking businesses to make financial services more accessible
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and usable. This is favourable for individuals who have insufficient financial knowledge or are not
used to the traditional banking interface.

In addition, some scholars [14, 15] have studied the role of Al in promoting financial inclusion.
Swamy [15] considered that with Al technologies, financial institutions can greatly improve their
operating efficiency and well satisfy the needs of unbanked population. Bapat [14] believed that Al
helps promote financial education and literacy. The Al-driven adaptive learning system may offer
customers personalised financial education and customised learning experiences according to their
personal needs. This can largely draw close the knowledge gap, which might deter the unbanked
population from accessing to and using required financial services. Moreover, the predictive ability
of Al also plays a major role in promoting financial inclusion [16].

3. Methodology

This study adopted a positivist research paradigm to solve the research question of how Al
technologies can be effectively used to promote financial inclusion to bail out the unbanked
population in China. This paradigm holds that reality does exist independently of researchers and can
be measured objectively by scientific methods [17]. It helped the researchers to quantitatively study
the relationship between the adoption of Al and financial inclusion. Under this research paradigm,
this study used the questionnaire to collect the quantitative data. This method enabled the researcher
to collect standardised data from a large number of samples to test the role of Al in financial inclusion
[18]. The questionnaire included 14 closed-ended questions (see Appendix), using the 5-point Likert
scale to measure participants’ perceptions of Al-driven financial services, impacts of Al on financial
access for the unbanked population, and challenges in adopting Al for financial inclusion. This
method was helpful for statistical analysis and could draw generalised findings [17]. Additionally,
the questionnaire was initially compiled in English and then translated into Chinese to guarantee that
participants can understand relevant questions well. Specifically, with the stratified random sampling,
this study extracted 90 participants from three groups of Chinese bank staff, unbanked individuals,
and banking users with the help of several social media (such as WeChat, Douyin, etc.). Each stratum
included 30 participants to make meaningful intergroup comparisons. This could guarantee
randomness and the proportional representation of each group [18].

Considering that online surveys can effectively reach geographically dispersed participants, the
researcher conduct the survey through an online questionnaire survey platform (https://www.wjx.cn/).
Meanwhile, the online platform guaranteed efficient data collection and automatic data entry, and
decreased possible errors in data processing [19].

4. Findings and Discussion
4.1 Demographic information of valid participants

90 participants were invited to participate in the survey, while 62 of them ultimately completed
the questionnaire. Thus, this study analysed the data from these 62 valid participants. The analysis
focused on their demographic information, perceptions of Al-driven financial services, impacts of Al
on financial access for the unbanked population, and challenges in adopting Al for financial inclusion.

Nottosay W 1
Male

33

Female 28

0 5 10 15 20 25 30 35

Figure 1: Gender of participants
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As shown in Figure 1, there were 28 females and 33 males, accounting for 45% and 53% of total
valid samples respectively.

In the survey, there were 28 participants aged more than 55, followed by 21 participants aged 46-
55. The two groups took the total proportion of 79%. Relatively, there were fewer participants aged
18-45, only accounting for 21% of total participants (Figure 2).
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Figure 2: Age group of participants
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Figure 3: Living place of participants

As can be seen from Figure 3, 45 participants are currently living in rural areas of China, while
only 17 participants are living in urban areas, with the proportion of 27%.

Moreover, among 62 participants, there were 21 unbanked individuals, 21 banking users and 20
bank staff (see Figure 4).

Banking user 21

Unbanked individual 21

Bank staff IEEE——— 20
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Figure 4: Identity of respondents

The above findings show that there were more males than females participating in the
questionnaire survey. Most of them were more than 45 years old, living in rural areas of China. They
were generally evenly distributed into three groups unbanked individuals, banking users, and bank
staff.

4.2 Perceptions of Al-driven financial services

Strongly agree 27
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Figure 5: Participants’ perception of the convenience of Al-driven financial services

In the survey, 21 participants agreed and 27 participants strongly agreed that Al-driven financial
services are more convenient than traditional banking services, with the total percentage of 77%.
Meanwhile, 11 participants (18%) held a neutral perception of this topic, while three participants (5%)
of participants held a negative perception (see Figure 5). This shows that more than three quarters of
participants recognised the convenience of Al-driven financial services.
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Figure 6: Participants’ perception of the ease of use of Al-driven banking applications

Figure 6 shows that 43 participants (69%) agreed or strongly agreed that Al-driven banking
applications are easy to use, while seven participants (11%) held the opposite perception. At the same
time, 12 participants (20%) held the neutral perception of this statement. This means that nearly 70%
of participants recognised the ease of use of Al-driven banking applications, which is related to the
efforts of Chinese financial institutions represented by banks in improving their Al-driven banking
applications.
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Figure 7: Participants’ perception of the security of Al system

As can be seen from Figure 7, 40 participants (65%) agreed or strongly agreed that Al systems can
securely handle financial transactions, but 10 participants (16%) held the opposite perception.
Additionally, 12 participants (19%) held a neutral perception of this statement. This indicates that 65%
of participants recognised the security of Al systems in handling financial transactions.
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Figure 8: Participants’ perception of the protection of personal data privacy

Figure 8 shows that 38 participants (61%) agreed or strongly agreed that Al-driven financial
services can well protect personal data privacy, but 11 participants (18%) held the opposite perception.
Meanwhile, 13 participants (21%) held the neutral perception of this statement. This means that over
60% of participants recognised Al-driven financial services’ protection of personal data privacy.

4.3 AI’s impacts on financial access for the unbanked population in China

From Table 1, it can be clearly seen that the average scores for these four questions were more
than 3.70. Relatively, Q9 and Q12 scored higher than Q10 and Q11. This shows that these participants
recognised Al’s important impacts on financial access for the unbanked population in China. These
impacts were mainly reflected in the accessibility, affordability and appropriateness of financial
services. In China, Al has greatly improved financial institutions’ ability to reach and serve the
unbanked population. With smartphones and Al-driven chatbots, they can easily access banking
services at a lower cost. Al-driven credit evaluation makes it easier for them to get loans, and Al
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provides them with personalised financial products that satisfy their needs.

Table 1: Participants’ perceived Al’s impacts on financial access for Chinese unbanked population

Questions Average score
9. Al-driven financial services make it easier for the unbanked population to access banking services. 4.17
10. Al reduces the cost of their access to banking services. 3.89
11. Al-driven credit evaluation makes it easier for them to get loans. 3.74
12. Al provides them with personalised financial products that satisfy their needs. 4.03

4.4 Challenges in adopting Al for financial inclusion in China

Through the analysis of survey data, this study identified some of the major challenges in adopting
Al for financial inclusion in China.
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Figure 9: Participants’ perceived challenges in adopting Al-driven financial services

The first was technological challenges. As presented in Figure 9, the lack of digital literacy (45,
73%) and the digital divide (such as lack of smartphones or Internet access, etc.) (42, 68%) were two
major technological challenges. The second was the data privacy and security challenge, which was
considered by 39 participants (63%) as a major challenge in adopting Al for financial inclusion in
China. Al systems often rely on large amounts of data to work effectively. Protecting the data security
and privacy of vulnerable groups is indeed a major challenge for China. The third was the ethical
challenge. In the survey, the insufficient transparency and interpretability of Al systems as well as
biases in Al algorithms were considered two major ethical challenges by 25 participants (40%) and
21 participants (34%) respectively. The fourth was the regulatory challenge. 18 participants (29%)
believed that imperfect supervision was a challenge for China to adopt Al-driven financial services
to achieve financial inclusion. Relatively, fewer participants (12, 19%) perceived high costs of
technology adoption as a major challenge.
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Figure 10: A manual interaction option for more complex financial decisions

As shown in Figure 10, only 17 participants (27%) perceived that Al-driven financial services
should include a manual interaction option for more complex financial decisions. This means that
balancing Al automation and human-computer interaction is not a major challenge in adopting Al for
financial inclusion in China.

4.5 Discussion

In this study, the findings on participants’ perceptions of Al-driven financial services were
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consistent with Davis’s [11] TAM theory that holds that perceived usefulness and ease of use are two
key factors in determining the adoption of a technology. More than 68% of participants agreed with
the convenience of Al-driven financial services and ease of use of Al-driven banking applications,
which shows strong perceived usefulness and may bring higher adoption. Additionally, the findings
also supported Venkatesh et al.’s [12] UTAUT, because users’ positive perceptions of the utility and
usability of Al could promote their acceptance of Al-driven financial services. The findings regarding
the impacts of Al on financial access for Chinese unbanked population demonstrated Sen’s [10]
capability approach, indicating that Al-driven financial services could improve the individuals’
capability to effectively manage finances. The higher average scores of accessibility and personalised
products suggested that Al improves the individuals’ ability to effectively access and use financial
services. This upheld Diamond’s [9] financial intermediation theory, because Al allows financial
institutions to decrease information asymmetry and transaction costs, especially by means of
alternative credit evaluation and cost reduction.

Moreover, the findings showed that digital literacy and digital divide are two major technological
challenges, which were consistent with the findings of Grohmann et al. [8] on the role of financial
literacy in financial inclusion. Serious concerns about data privacy and security were in line with
infrastructure-related challenges identified by Fungacova et al. [7]. The ethical challenges of Al
transparency and algorithmic bias demonstrated the emphasis of DemirgUgKunt et al. [5] on
removing structural barriers to financial inclusion. These findings implied that Al has much to offer
in promoting financial inclusion, but the solution to these challenges demands considerations into
technological and social dimensions of financial inclusion [15].

Generally, this study is of great significance in understanding Al’s role in promoting China’s
financial inclusion, but it also has some limitations. For example, the sample size of 62 valid
participants was relatively small, which largely limited the generalisation of research findings in a
wider Chinese population. In addition, the rapid technological change in Al and financial services
means that some research findings may be outdated in the near future. This study depended largely
on participants’ answers, but their perceptions may not always be consistent with the objective
measurement of the impacts of Al on financial inclusion. Moreover, although the quantitative
research methodology provided a comprehensive understandings, it was impossible to deeply explore
the impacts of Al on China’s financial inclusion.

5. Conclusion

By employing quantitative research methodology and collecting survey data, this study explored
Al’s role in promoting financial inclusion for Chinese unbanked population from different
perspectives. Generally, most participants recognised the convenience of Al-driven financial services,
the ease of use of Al-driven banking applications, the security of Al system in handling financial
transactions, and Al-driven financial services’ protection of personal data privacy. In addition, Al’s
impacts on financial inclusion were large. Al-driven financial services made Chinese unbanked
population easily access banking services at low costs, get loans through Al-driven credit evaluation,
and offer them with personalised financial products. Whereas, this study also found some challenges
in adopting Al to promote financial inclusion, mainly including digital divide, lack of digital literacy,
privacy and security challenges, and ethical challenges. These findings have some implications for
financial inclusion policies and practices in China. For example, financial institutions and
policymakers should give priority to narrowing the digital divide, especially the digital divide
between urban and rural areas. They should also cooperate to establish sound data protection
standards and practices to drive the growth of benefits while protecting customers’ privacy
information. Moreover, financial institutions need to develop comprehensive digital and financial
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literacy plans and guarantee the transparency and interpretability of their Al systems.

In view of the limitations of this study, future research can improve it from the following aspects
to expand the research findings. Firstly, future research is recommended to carry out questionnaire
survey on about 300 participants to ensure the representativeness of samples and improve the
generalisation of research findings. Secondly, besides quantitative research, future research can also
carry out qualitative research to study the impact of Al on the financial inclusion of different regions
and population groups in China deeply. Thirdly, future research may carry out vertical research to
track the long-term impacts of Al-driven financial services on financial behaviours and outcomes of
people who previously did not have bank accounts. The solutions to these limitations will offer more
comprehensive and feasible insights for Chinese financial institutions and policymakers. They are
likely to develop more targeted Al-driven financial inclusion strategies to better satisfy the needs of
unbanked populations while considering regional differences and long-term impacts.
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