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Abstract

Digital economy has led to new business opportunities and growth potential especially
for developing countries such as Thailand. However, one crucial factor that could create
challenges is the readiness of households in adapting to the digital environment. This research
proposes that digital literacy of households is the key indicator that helps policy makers to
understand the digital divide situation. Digital literacy should be measured by 4 sub-dimensions,
namely, 1) the access to digital technologies 2) the level of digital skills 3) the level of digital
knowledge and 4) the digital information awareness. After using the principal component
analysis (PCA) to develop the scoring system of digital literacy and using the cluster analysis to
classify the sample into 3 levels of digital literacy, it is found that households in the illiterate group
are mostly unemployed or work in the labor-intensive sector. When looking at how they use
financial services, they appear to significantly use fewer banking services and have lower
preference on the personalization of services than the digital fluency group. This evidence
suggests that populationsin the digital illiterate group may have already suffered from the digital
divide which could intensify the problem of wealth inequality in the digital era. Consequently,
policies that guarantee all households to have certain levels of digital literacy are needed.
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1. Introduction

Over the past decades, the economy has greatly transformed from the traditional way of
doing business into a digital (or electronic) format. This new economy has normally been named
as “Digital Economy”. This new economy is believed to generate a new path of growth for many
countries, especially developing countries such as Thailand. This is because digital technology
leads to new kinds of business models which transforms the economic relationship between
consumers, micro and small enterprises, and large corporations.

The prime minister of Singapore, Li Sian Lung, addressed in the World Economic Forum in
2018 that the size of Southeast Asia (SEA) economy could become the world’s fourth largest
economy by 2030 (Loong, 2018). He suggested that the growth potential of the region results
from many factors such as young demographic structure, urbanization trends and the
development of digital infrastructure. Moreover, the current size of digital economy in the SEA
region is currently low at only 7% of GDP, compared to 16% in China and 35% in the US (Bain &
Company, 2018)

The data compiled by OECD (2019) also shows that the real growth rate of GDP at around
5% per annum experienced over the past 4 years in ASEAN is largely a result of the traditional
way of doing business such as seasonal farming, labor-intensive manufacturing process and the
production of low value-added products. With the globalization trend and intense competition,
this level of growth may no longer be sustainable in the next decades.

Digital economy is, therefore, the only new path for ASEAN to retain the same growth
rate as in the past. However, it does not mean that all individuals and enterprises will reap similar
benefits from the transformation into the new economy. The situation of digital divide, where
some groups of households lack behind in terms of accessing and using digital technology, could
intensify the challenge of wealth inequality in the economy.

This research paper proposes that the measurement of digital literacy is needed in order
to estimate how effective individuals can use the digital technology for economic activities. As
digital literacy is a new concept, there is no consensus regarding the questionnaire used to
measure the level of digital literacy. This paper proposes a set of questions to measure the digital
literacy and applies statistical techniques to create a scoring system of the digital literacy for Thai
households. It will also use a financial services industry as a case study to investigate how
different levels of digital literacy could have an impact on the behavior of household in accessing
and using banking services.

The outline of this paper are as follows. It will begin in section 2 with the discussion on
the characteristics of digital economy and how it leads to new business models and new
economic relationships in the economy. This will be followed by the analysis on the aggregate
statistics showing the current stage of digital economy across SEA countries in section 3. The
purpose of this analysis is to understand how well Thailand performs in terms of the inclusion of



digital infrastructure and the ability of Thai households and enterprises in using the digital
technology.

Section 4 will discuss the previous literature that attempts to study digital literacy. The
insights gleaned from this literature review will be used to develop the measurement of digital
literacy for Thai households. The results of digital literacy and its relationship with socioeconomic
status are discussed in section 5 which will be followed by the analysis on the behavior of
households in using banking products and financial services in section 6. The paper will end with
some policy recommendations to improve the digital literacy of Thai households which can be
considered as a key factor in determining the growth potential of Thailand in the digital era.

2. Digital economy and the emergence of new business models

The characteristics of digital economy can be defined as the economy that consists of
three main components as shown in Figure 1.

Figure 1 Framework of digital economy

Digital
Digital technologies and
Infrastructure new business
models

Digital literacy as a foundation to
benefit from the digital economy

The traditional infrastructure such as rail, road, water system and electrical grid is still
important in the economy but digital infrastructure that includes telecommunication network,
the availability of digital technology (hardware and software), and the affordability to access the
internet will act as the new backbone in the digital economy.

Apart from the availability of digital infrastructure, the economy needs to utilize those
digital technologies to create new business models such as the emergence of sharing platforms,
e-commerce platforms and the concept of everything as a service (XaaS) models. These new
business models normally lie on the concept that consumers and producers can directly meet



each other at low costs through online platform. This new model makes financial intermediaries
become less important.

Not just about the new business models that change relationship between economic
agents in the economy, the manufacturing process of all products and services should also be
done in an innovative way by incorporating new digital technologies such as artificial intelligence
(Al), robotics, big data analytics and Internet of Things (loTs). All these new production
techniques are normally called Industry 4.0.

If the transformation to the digital economy is successful, it is forecasted that ASEAN’s
GDP could increase from just USD 2,670 billion in 2017 to around USD 5,000 billion in 2025 (Bain
& Company, 2018). The additional growth of around USD 1 trillion is estimated to be a result of
the adoption of Industry 4.0, the new opportunities from platform business models and the rise
of enabling sectors such as the ICT and logistics industries which help to reduce operating costs
of other sectors in the economy.

It is also expected that those additional growths in ASEAN’s GDP will largely come from
economic activities of micro and small enterprises. This is because the data compiled by ADB
(2014) only shows that the share of gross value added of small enterprises was only at 42.2%.
although the employment share was around 66.3% of total employment (based on the median
figure). Moreover, in terms of export figures, small enterprises in SEA countries contribute only
around 10-30% (ERIA-OECD, 2014) even though the research by Lopez-Gonzalez (2016) shows
that they appear to be exporters in the global value chain more than acting as importers of
foreign inputs.

The potential growth prospects for small enterprises in the digital economy is based on
the assumption that they have abilities to leverage on the digital technology. It is not only about
the ability to access vast amount of information online but also the ability to enhance the use of
digital applications and services and to be part of the new digital ecosystem where every
transaction is taking place digitally.

Yokoi et al. (2019) shows that the top 5 industries that will mostly be disrupted in the next
5 years are 1) Media & Entertainment 2) Tech products & Services 3) Telecommunications 4)
Retail and 5) Financial services. As most small enterprises appear to be involved in the retail
industry, this creates new growth opportunities for them who can effectively utilize new
technologies to compete with large incumbents. The new business models that emerge from the
digital economy can be categorized as 1) the platform business 2) the everything as a service
model and 3) the omnichannel retailing strategy.

The emergence of platform business greatly empowers small enterprises in the aspect
that they can distribute their products and services both domestically and internationally at much
cheaper costs. The e-commerce platform does not only provide an online presence for small
enterprises, but the platforms normally offer other enabling solutions across the value chain such



as marketing strategies, payment technologies, logistics, accounting management, and inventory
management.

These services are provided as an entire integrated ecosystem for small enterprises to
grow their business. This means that enterprises can significantly reduce costs in distributing
their products and services and can use advanced digital technologies without having to invest in
those technologies by themselves.

The data compiled by Competition and Consumer Commission Singapore (CCCS) shows
that the top 5 industries that will be disrupted by the emergence of e-commerce are 1)
Accommodation booking, 2) Flight booking, 3) Land transport, 4) Cosmetics and beauty
products and 5) Fashion (CCCS, 2019). Even though this disruption creates significant impacts
on existing traditional enterprises, it also creates new business opportunities for ASEAN small
enterprises and startups.

As platform providers normally offer other enabling services to users, it can be considered
that those services are part of a new business model called the everything-as-a-service (XaaS).
This new service economy provides great opportunities for individuals and small enterprises, who
have limited capabilities to innovate their own digital tools in-house, to access certain digital
technologies online through the cloud computing technologies.

XaaS$ can be defined as what Gartner, a research firm, provides a definition for software
as a service (SaaS) with the only difference that the term “software” can be replaced by
“Everything”. According to Garner (2020), SaaS is “software that is owned, delivered and
managed remotely by one or more providers. The provider delivers software based on one set of
common code and data definitions that is consumed in a one-to-many model by all contracted
customers at anytime on a pay-for-use basis or as a subscription based on use metrics.”

Apart from SaaS, there are also “platform” as a service for the ability to use certain
applications or digital tools, “infrastructure” as a service for the ability to use certain backbone
computing hardware, or “Device” as a Service for the ability to use particular devices over certain
time periods. Therefore, XaaS is the new business model that allows enterprises to access digital
apps or some forms of services without having to purchase a lifetime license.

XaaSs is the new strategy that can be used to reduce costs related to internal support
services and make enterprises becoming a “light” or “agile” organization. Large capital
expenditure (CAPEX) that most organizations normally incurred in the past will now be replaced
with manageable operating costs. The data compiled by S&P Capital IQ and Deloitte shows that
the net value of property, plant and equipment (often known as CAPEX) as a percentage of total
assets has been declining from 31% in 2001 to only 23% in 2017 for S&P Asia 50 companies
(Deloitte, 2018). The maximum percentage of PPE to total assets also dropped from over 80% to
just under 70%.



Without having to invest heavily in fixed assets, enterprises can move fast, have more
agility and streamline workflows. If some products or services they partner with are outdated or
become ineffective, enterprises can easily replace those services with newer versions.

Due to this new business paradigm, many high-profile firms that have already developed
superior software or platforms for their internal operations are also finding new ways to deliver
their own legacy assets to support other enterprises. This can be done by a few technical
upgrades and strategically deployed APIs. For instance, Amazon provides its own internal services
such as customer service systems, financial service platforms and warehouse systems for other
enterprises to use in their businesses (Deloitte, 2017). From the Amazon’s perspective, this
strategy monetizes its current work process for subscription fees.

Another possibility of XaaS is financial institutions providing core banking infrastructure
for other enterprises to use. Currently, most financial institutions have developed credit approval
process, payment process, authentication process or data analytics system for their own
operations. These infrastructures could be adapted and provided as XaaS to their existing
customers. This would enable small enterprises or large corporations to use “authentication-as-

a-service”, “data validation-as-a-service”, “credit scoring-as-a-service”, or “payment process-as-
a-service” capabilities.

However, there are also some drawbacks of using XaaS. Enterprises may not have a full
control on services they purchase. Some interruptions in the services may be fixed faster if done
in-house rather than remotely by the managed service providers (MSPs). Lastly, Xaa$S can create
concerns on data privacy and cyber security as some processes are done through cloud
computing technology.

Those e-commerce platforms and everything-as-a-service models also allow enterprises
to have new strategies in marketing. Enterprises are required to integrate offline and online
sales in a seamless way. In the past, enterprises normally apply only one single channel when
reaching out to consumers. Then, multi-channel retailing has emerged with the concept that
consumers can have different shopping experience from each channel. However, enterprises
still do not integrate different shopping channels together to create seamless experience. In
order to integrate all sale channels in a more effective way, the concept of omnichannel
retailing is emerged which combines multi-channel and cross-channel together.

The omnichannel retailing is essentially a result of digital economy with high-speed
connection network, smart devices, and social networks. With these three factors, customers can
experience new behavior in researching, browsing and purchasing. The shopping journey may
not be as straightforward as browsing the products online and then buy from the brick-and-
mortar store. It can be any combinations such as researching online, browsing offline and buying
online.

Omnichannel is not about having multiple channels such as a website, a mobile app, and
a physical store. But it is more about integrating those multichannel by utilizing digital apps and
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services that can link data about inventory, sales, and customer data. This linkage of data can be
done solely by one single digital platform or done separately between different platforms
through APlIs.

An interesting use case of 020 strategy is “Miaojie” app created by Alibaba in 2015. This
application acts as a third-party shopping app which many enterprises can use to enhance
shopping experience in their physical stores. The app used to launch a “walking campaign” where
users can earn “miles” during their shopping in physical stores. Miles can be redeemed for some
rewards. This strategy lengthens the time consumers spend in physical stores and increase more
visits (Fung Business Intelligence Center, 2015).

Miaojie app is an example of a digital tool that enterprises can subscribe to get services
and enhance their omnichannel retailing strategy. Other examples of famous omnichannel
strategies include In-store interaction (i.e. ShopKick), price relation (i.e. ShopSavvy) and offline
surveying to online shopping (i.e. Taobao).

To sum up, digital economy is not only about doing all transactions online or selling
products and services through e-commerce platforms. It is more about the availability of digital
infrastructure and the ability of enterprises and households to leverage on the digital
technologies for new opportunities. In order to reap all the growth potential arising from new
business models and industry 4.0, it is required that populations should equally have access to
digital technologies and possess a certain level of digital skills. The next section will review and
discuss the current stage of digital economy in Thailand.

3. Current stage of digital Economy in Thailand

The stage of digital economy can be understood by the measurement of its inclusiveness
of digital infrastructure. The aspects of inclusiveness normally fall under two main categories
which are 1) the degree of access and 2) the quality of internet connections.

Regarding the degree of access, Figure 2 shows that even though there were high growth
rates in the percentage of individuals using the internet in Thailand, the level of internet
penetration is only around 60% which is still lower than Brunei Darussalam, Singapore and
Malaysia where the penetration rate stands at around 80%. The low internet usage can come
from many factors such as insufficient bandwidths, high price, low speeds and under coverage of
fixed and mobile broadband.



Figure 2 Percentage of individuals using the internet in ASEAN
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Sources: ITU (2019), ITU World Telecommunication/ ICT Indicators (database), http://www.itu.int/en/ITU-
D/Statistics/Pages/default.aspx

When analyzing the internet access across different regions in Thailand, Figure 3 shows
that there is a large variation of internet access from as low as 34.7% in Sakon Nakhon to as high
as 79.27% in Phuket. The regions of concerns are the Northeastern and Northern region where
the rates of internet access are only at 46% and 49% respectively. This level of internet access is
still not impressive when comparing with other key developed countries such as 96% in the
Republic of Korea, 91% in Japan, 88% in Singapore and 87% in the US (based on ITU database).

Figure 3 Internet penetration rates in Thailand in 2018
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Another aspect used to measure the degree of access is the penetration rate of computer
which stands at only 28% in Thailand (Figure 4). If Bangkok is excluded, the average penetration
rate of computer will drop to as low as 25%. This level of penetration rate is quite low compared
to the average of around 77% for the European countries and around 52% for the Asia-Pacific
region (estimated from countries with available data in ITU database).

Figure 4 Computer penetration rates in Thailand in 2018
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The only impressive indicator of digital access in Thailand is the penetration rate of mobile
phone shown in Figure 5. The high penetration rate at 89% is similar to the levels seen in
Denmark, Sweden, and Singapore. In addition, at least 70% of populations in every province can

access to mobile phones, by either having their own device or using the device of other members
in a household.

The data compiled by the National Statistics Office also shows that there are some
variations of digital technology access when considering across different age groups, education
levels and occupation types as shown in Table 1. The use of digital technology appears to be
largely concentrated in individuals with the bachelor’s degree or above. Some occupation types

such as agricultural workers, elementary workers, and blue-collar workers have significantly low
access to computers and internet.



Figure 5 Mobile phone penetration rates in Thailand in 2018
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Table 1 Penetration rates of computer, internet and mobile phone across gender, education

and occupation

Computer Internet Mobile phone
Gender Male 27.54% 57.78%
Female 29.01% 55.90%
Education No education 2.80% 15.17%
Less than primary education 17.52% 22.57%
Primary education 22.27% 52.42%
Secondary education 27.76%
High school 29.43%
Diploma 40.26%
University level
Occupation Managers

Professionals

Technicians and Associate professionals
Clerical support workers

Services and sales workers

Skilled agricultural, forestry and fishery
workers

Craft and related trades workers

Plant and machine operators and
assemblers

Elementary occupations

Armed forces occupations

Sources: National Statistics Office

16.62%

1.95%
11.03%

28.90%

7.58%
3.09%

45.20%
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One main factor that could lead to low penetration rates of digital technologies is the
price level of communication services. Broadband Commission for Sustainable Development
(2017) proposed that the reasonable price level of communication services in each country
should be at around 5% of monthly gross national income (GNI) per capita. The data compiled by
the International Telecommunications Union (ITU) shows that the price of fixed broadband in
Thailand is around $50 (measured under the Purchasing Power Parity metric) which equals to
around 4% of GNI per capita (Figure 6).

Even though the price of communication services is within the reasonable level, Thailand
could do better because the price of fixed broadband subscription is only 1-1.5% of GNI per capita
in Brunei Darussalam, Singapore and Malaysia. That low cost in accessing the internet could be
one of the reasons explaining the high penetration rate of internet at 80% in those countries.

Figure 6 Price of fixed broadband monthly subscriptions in ASEAN (2017)
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Source: ITU(2019), ITU World Telecommunication/ICT Indicators (database),https://www.itu.int/en/ITU-
D/Statistics/Pages/stat/default.aspx

Although the penetration rate of mobile subscriptions approaches 80% in most ASEAN
countries (OECD, 2019), this does not suggest that mobile broadband can solve the problem of
low internet accessibility in the region. The heavy reliance on mobile broadband can lead to the
situation where the average speeds of mobile connections are relatively low due to insufficient
bandwidth. Fixed and mobile networks are not a substitute but rather a complementary as Wi-
Fi technology can offload mobile traffic.

Regarding the quality of internet access, the speed of connection experienced by users is
the key indicator commonly used. The M-Lab data shows that the average download speeds of
data in Thailand is around 19 Mbps which is slightly higher than the average speed of the Asia-
Pacific countries. However, this level of speed is only 60% of those in the OECD countries (Figure
7).
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Figure 7 Measurement of mean download speeds (fixed broadband) - 2019
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Apart from those statistics representing the stage of digital infrastructure in Thailand, the
other statistics that can be used to measure how well the economy can perform in the digital
economy is the usage and access of digital technology by enterprises. Bain & Company (2018)
estimates that 65% of rural SMEs in the SEA region still face weak internet connections.
Moreover, seamless cross-border payment options are still limited as financial institutions in
some SEA countries have not developed and provided these services to SMEs. Although SMEs
can sell their products oversea through cross-border e-commerce, 50% of SMEs express concerns
about the cross-border trade processes and logistics infrastructure which make it difficult for
seamless digital trade to occur.

Owing to those barriers, the data surveyed by ERIA (2019) shows that only 10% of small
enterprises use advanced digital tools such as Enterprise Resource Planning (ERP), Customer
Relationship Management (CRM), Big data analytic and automation in their operations. When
looking at the use of basic software, World Bank database and Enterprise surveys show that only
50% of small firms in Thailand use email to communicate with clients and suppliers. This figure is
slightly more than the average figure of the SEA region but the proportion of large firms using
email to communicate with clients/suppliers in Thailand still lack behind at only 72% compared
to the average value at 85% as shown in Figure 8.
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Figure 8 Firms using email to interact with clients/suppliers (2015 and 2016)
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Even though the number of social media accounts in Thailand is as high as 75% of the
total population (We are Social, 2019) and around 70-77% of firms having a Facebook fan page
(Facebook/OECD/World Bank, 2019), the enterprise survey by World Bank only shows that 40%
of small firms in Thailand have their own website. Large firms in Thailand appear to do much
better with more than 70% having their own website (Figure 9).

Figure 9 Firms with their own website (2015 and 2016)
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When looking in detail about how firms in Thailand use the internet, the survey by
National Statistics Office shows that small firms appear to particularly use the internet only for
e-mail and searching for products and services while large firms tend to use the internet across
different activities (Figure 10). This suggests that small firms only use basic activities while large
firms use more advanced applications for different tasks.

Figure 10 Internet usage of enterprises in Thailand across different sizes (number of staffs)
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When looking at the adoption level of e-commerce in ASEAN, the UNCTAD B2C e-
commerce index 2019 shows that Thailand ranked only at 48t globally compared to Singapore
at 39, Malaysia at 34™, Vietnam at 64" and the Philippines at 89t" (UN, 2019). Key limitations that
prevent small enterprises from reaping the full benefits of e-commerce are the lack of digital
payment options and physical infrastructure.

Although small enterprises in ASEAN lack behind in terms of the digital technology
utilization, the survey by EY (2019) demonstrates that 81% of SMEs in ASEAN would like to
leverage its business with digital technologies in the future. The top priority of SMEs’ investment
in the next 3 years is the investment in the payment technologies (68.2%), big data and machine
learning (66.0%) and process optimization through blockchain (53.3%).

The limited skills of using digital technology does not only exist at the enterprise level.
The survey by the National Statistical Office also shows that most Thai households can only do
basic functions such as copy/cut/paste texts and file management. Only half of them can do basic
calculation in Excel and send email with file attachments. In addition, more than 70% of Thai
households could not use complicated software (i.e. graphic, presentation and excel) or could
not install software in a device as shown in Figure 11.
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Figure 11 Percentage of households having the abilities to do certain digital tasks
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When Thai households use the internet, the online activities appear to be concentrated
in only leisure and low productive activities such as using social network, uploading/downloading
media file and making calls as illustrated in Figure 12. They hardly use the internet for e-
commerce transactions, internet/mobile banking, search for a job or start a business.

Figure 12 Percentage of households using the internet across different activities
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health-related chat/instant
Watch and download video/music, Search for products/ products/ message,
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Source: National Statistics Office
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As most SEA countries including Thailand still have lots of gaps to improve, many countries
have decided to outline a roadmap to facilitate the transformation into the digital economy. For
example, Singapore is gearing for the Smart Nation by setting Committee for the Future Economy
initiatives (IMDA, 2014). Malaysia laid out the Industry 4.0 transformation by launching the
world’s first digital free trade zone with Alibaba (Sue-Ann, 2017). The country also allocated
RM250 million for fiber backhaul projects in rural areas such as Sabah, Sarawak and parts of
Peninsula Malaysia (Sharon, 2020).

In Thailand, the Ministry for Digital Economy and Society was established in 2016 to
support policies for the digital economy. The 20-year Masterplan to develop the National Digital
Economy has also been drafted which includes 4 phases of development, namely, 1) building the
digital infrastructure 2) increasing digital inclusion throughout the country 3) transforming
government work process digitally and 4) achieving the leading role in the global arena (Heeks &
Bukht, 2018). This masterplan is summarized as the “Thailand 4.0” initiatives for campaigning the
policy to wider public.

Apart from the policy in each country, there are also some collaborations in the regional
level to encourage digital developments. The blueprint for the ASEAN Economic Community
(AEC) 2025, the ASEAN ICT Master Plan 2020 and the Master Plan on ASEAN Connectivity 2025
are a few documents outlining the digital development plans of ASEAN (Internet Society/TRPC,
2015). The main policy objectives are to expand broadband connectivity and promote the
diffusion of ICT technologies such that the logistics, e-commerce, banking, and manufacturing
industry can prosper in the digital era (Mitra, 2019).

However, one last key point that policy makers should not overlook is the variation of
digital inclusion between rural VS urban areas and between old VS young populations. The digital
divide, if exist in the society, could create new challenges such as cyber security issue, the
comparative disadvantages of small enterprises in rural areas compared to those in urban areas,
and the ageing population being left behind in the digital economy.

This research proposes that the measurement of digital literacy could be a key policy
variable that policy makers should focus on in the next decades. The investigation about digital
literacy and socioeconomic factors would allow policy makers to understand the problem of
digital divide and prepare some preemptive actions to mitigate any challenges that may arise. As
a consequence, the next section will discuss previous literature that attempts to understand the
mechanic of digital literacy.

4. Literature review on digital literacy

Digital transform has led to significant shifts in the relationship among economic agents
in the economy. Even though this transformation is aimed to improve the efficiency of business
operations and the satisfaction of customers, it does not mean that every group of populations
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will equally benefit from the digital economy. This part will propose the idea that “digital literacy”
can be an important indicator in understanding the dynamic of digital economy. The
measurement of digital literacy can be a new policy tool to measure the ability of households to
access and use digital technologies.

This section will begin with the discussion of why digital literacy is an important indicator.
It will be followed by a review of literature that attempts to investigate the relationship between
the level of digital literacy and key socioeconomic characteristics. The main goal of this research
is to understand the digital divide situation which would allow policy makers to design policies to
mitigate inequality problems in the digital world.

4.1 Definition of digital literacy and its importance

The rate of technology developments has increased tremendously in the past few years
compared to the rate of changes over the past 200 years. In the era of baby boomers, the wireless
technology with radio wave connections has just occurred. Then, during the period of generation
X, the television technology has emerged which followed by the period of personal computers
and desktops in the 1980s. This is the beginning of the digital era which starts to grow in an
exponential path until fast wireless connections, smartphones, tablets, and loT devices are widely
used in the market nowadays.

This rapid digital transformation does not only occur within the Information and
Communication Technology (ICT) industry, but it also leads to new kinds of business models
across various industries. The financial sector which appears to be conservative and hardly be
disrupted by any technology changes in the past is also under pressure by the new digital
technology that transforms how banking products and financial services are delivered.

For example, they were pushed to offer zero transaction fees for most of the digital and
mobile transactions. The deposits and lending business also face with new competing products
such as the emergence of P2P lending platform, crowdfunding platforms and market-place
lending. The popularity of cryptocurrency with the use of distributed ledger technology provides
the possibilities for low-cost and real-time cross border transfers.

All these examples are just a few examples that could change the way commercial banks
deliver financial services. On one hand, this transformation could improve the efficiency of
banking process. However, on the other hand, it could create inhibit the progress of financial
inclusions as some groups of populations may not be able to adapt to all those digital
transformations.

Many academics found that the gap in accessing digital technology in the 21st century
may be the widest of our mankind history. The existence of digital divide does not only affect the
ability of households in accessing products and services but also affect social norms, value,
culture and political views. For instance, young generations tend to use short sentences with
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keywords instead of long and complete sentences so as to make it faster when sending messages
through chat messaging apps.

Digital divide is, therefore, the main challenge of policy makers when designing certain
policies to increase digitalization. In the developed countries such as US, UK, and Canada where
many believe that the digital divide may be limited, but the research by Jones and Fox (2009) and
Zhang, Callegaro, and Thomas (2008) show that some populations still cannot access the internet.
In order to identify the level of digital divide, it is necessary to define some indicators used to
measure the ability of populations in accessing and using digital technologies. This research
proposes the measurement of digital literacy as the key policy variable to monitor.

Digital literacy is the new term that academics still have some debates about its definition.
In the past, it is sometimes used interchangeably with ICT fluency, digital competence, digital
citizenship, technological literacy or e-literacy. However, it may be too narrow to limit the
definition of digital literacy to only the skills and ability to use digital technology.

Initially, the term called “computer literacy” was used in the 1970s to measure the ability
to code computer commands and to create software for computer processing. When there was
a widespread use of internet connection, a new term called “information literacy” and “network
literacy” was created in the 1980s and 1990s respectively. However, those terms appear to focus
only on certain aspects of using digital technology. Then, there was an idea in 1999 to combine
critical thinking skills with the behavior in using digital technology. This is the first time that digital
literacy has been mentioned (Eshet-Alkalai, 2004).

The difficulty in measuring digital literacy is, therefore, related to the fact that this term
involves various skills across different disciplines. A few examples of digital literacy definitions
are shown in Table 2. It can be seen that digital literacy is not only about the ability to use digital
technology, but it will cover the ability in searching, evaluating, synthesizing the digital
information received from the digital world.

Table 2 Examples of digital literacy definitions

Literature ‘ Definitions

European Information “Digital literacy is the awareness, attitude and ability of individuals to appropriately
Society stated in Martin use digital tools and facilities to identify, access, manage, integrate, evaluate, analyse,
(2005) and synthesize digital resources, construct new knowledge, create media expressions

and communicate with others, in the context of specific life situation, in order to
enable constructive social action and to reflect upon this process.”

British Future lab’s “To be digitally literate is to have access to a broad range of practices and cultural
handbook on digital resources that you are able to apply to digital tools. It is the ability to make and share
literacy across the meaning in different modes and formats: to create, collaborate and communicate
curriculum stated in effectively and to understand how and when digital technologies can best be used to
Hague and Payton support these processes.”

(2010)

Stordy (2015) “The abilities a person or social group draws upon when interacting with digital

technologies to derive or produce meaning, and the social, learning and work-related
practices that these abilities are applied to”.
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These conceptual frameworks have led Eshet-Alkalai (2004) to propose that digital
literacy need to cover 5 dimensions, namely 1) Photo-visual literacy 2) Reproduction literacy 3)
Branching literacy 4) Information literacy and 5) Socio-emotional literacy. The recent study by Ng
(2012) also proposes a framework of digital literacy which includes 3 important skills, namely 1)
Technical skills 2) Cognitive skills and 3) Social-emotional skills.

Spengler (2015) proposes similar concepts as Ng (2012) but use different terminologies
by stating that digital literacy should cover 3 literacy, namely 1) computer literacy, 2) media
literacy and 3) information literacy. Gui and Argentin (2011) further state that digital literacy
should not only about skills in certain dimensions, but it should also include the ability to
continually adapt skills toward extremely dynamic digital environment. Hinrichsen and Coombs
(2013) emphasize that digital literacy needs to cover the ability to understand information, seek
for meaning, and evaluate the risk of personal data in an online world.

Because digital literacy involves many disciplines, some academics (Kalantzis & Cope,
2006) may use the term called ‘Multiliteracies’ and ‘New literacy’ to represent skillsets that
populations should possess in the digital era. The term “New literacy” extends to cover the ability
to use letters, symbols, colors, sound, image and graphic for online communication. Lankshear
and Knobel (2003) elaborate that “New Literacy” is the knowledge that leads to new digitally
saturated social practices. These skills go beyond the ability to write because it covers the ability
to create hyperlinks to connect different media such as documents, image, video, and sound
together.

Based on the review on digital literacy definitions, this research proposes that the digital
literacy should be measured by 4 sub-dimensions, namely 1) the access to digital technologies,
2) the skills to use digital technologies, 3) the knowledge to understand digital technologies and
4) the awareness about privacy, safety and risk of using digital information.

These measurements of digital literacy, if used with other basic skills in life, can assure
that persons with a high level of digital literacy would possess following characteristics.

- The ability to use and conduct computer-based operations in daily life

- The ability to search, identify and evaluate online information

- The ability to choose technology and devices for solving problems or for generating
innovation.

- The ability to behave ethically in an online world.

4.2 Understanding digital divide

In the past, the term called “digital divide” only refers to the inequality in accessing digital
technology and using the internet. For example, the research by Jones and Fox (2009) and Zhang,
Callegaro, and Thomas (2008) show that there are some degrees of internet inequality in the U.S.
Because of this narrow definition, policy makers mostly paid attention on only the inclusiveness
of digital infrastructure.
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However, the definition of digital divide should be extended and include the fact that
population in different ages or in different occupations may possess different levels of digital
literacy. One factor that most researchers assume to be the significant cause of digital divide is
generation. For example, the new generation who born after 1980 is assumed by Prensky (2001)
to possess digital literacy in a natural way as digital technologies were around them since they
were born. This assumption has led to a new generation called “Digital natives” or “Net
generation” (Tapscott, 1998).

This concept of digital natives come from the analogy with language development that
when a person born with parents using certain language, he would be able to use that language
very fluently and that language is considered as his mother tongue. Thus, a person born with
digital technology may be a native speaker of digital skills. Prensky (2001) posits that digital
natives will have a culture of linking, creating and sharing information online such as blogging,
playing video games, downloading music, buying products online and using social network.
Another characteristic of digital natives is the ability to manage visual information and use digital
technology with ease of performance by multitasking.

Based on the idea of Prensky (2001), Helsper and Eynon (2010) suggest further that the
development of Web 2.0 could separate digital natives into 2 subgroups, namely the second-
generation digital natives for those born after 1990 and the first generation digital natives for
those born between 1983 — 1990. The concept of digital natives also leads to the concern in
education system that teachers who teach new generations to learn is “non-digital natives” that
possess “pre-digital language”. Therefore, they may not possess the capability to teach “digital
natives” who use “digital language” as their mother tongue (Cornu, 2011).

Because digital divide is initially assumed to arise from generation-related factors, most
research in the past attempt to find relationship between age and the use of digital devices.
However, the research by Dimaggio et al. (2004) and Hargittai (2008) find that age and generation
factors are not the only two important factors explaining digital divide. Other socioeconomics
factors such as ethnicity, education levels, income, occupation types and postal address are also
significant in explaining digital divide (Bimber, 2000; Hoffman & Novak, 1998; Loges & Jung,
2001).

Although gender appears to have low relationship with digital divide when measured
through the aspect of internet access (Ono & Zavodny, 2003) and digital device access (Nasah et
al., 2010), education levels appear to have significant impacts on digital divide. Howard, Rainie,
and Jones (2001) find that those graduated at the bachelor’s degree or higher tend to have more
usage of the internet for productive activities such as accessing banking services and reading
news than those graduated from lower levels. This means that the “capital-enhancing activities”
are more prevalent among those graduated at the bachelor’s degree or higher. Moreover,
Hargittai and Hinnant (2008) find that the level of education is negatively related with
recreational activities such as playing video games, consuming digital media or gambling. The
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research by Dimaggio et al. (2004) also discover similar results as Howard, Rainie and Jones
(2001).

In addition, Kennedy et al. (2008), Kvavik, Caruso, and Morgan (2004) and Livingstone and
Bober (2004) find that internet usage patterns are significantly different among ethnic groups.
Students from low socioeconomic status and females with Hispanic and African American racial
appears to have less knowledge in using the internet compared to others (Hargittai, 2010). It is
often argued that the difference in the behavior of using the internet is a result of different web
experience of parents and the level of autonomy allowed in the family.

Perez-Escoda, Castro-Zubizarreta, and Fandos-lgado (2016) who investigate the digital
literacy of students at primary schools suggest that digital literacy requires proper education
systems to help young generations to develop digital skills. The research by Bullen et al. (2008)
also find that students in Canada may know how to use digital devices but they still lack the
knowledge of understanding the mechanism inside most digital technologies.

Kvavik (2005) also find that even though students at the bachelor’s degree know how to
use Microsoft offices, they only know basic functions and they still could not manage to find
solutions to do new tasks. Lorenzo & Dziuban (2006) who investigate the behavior of students in
searching and analyzing information online conclude that “students aren’t as net savvy as we
might have assumed”. This has led Helsper & Eyno (2010) to conclude that digital divide will
significantly be determined by 4 main factors namely, 1) Breadth of use, 2) Experience, 3) Gender
and 4) Education.

Those empirical evidences about digital divide appear to contradict with the assumption
of “digital natives”. It means that the policy attempting to increase the inclusion of internet may
not be a perfect solution to solve digital divide as it only mitigates one aspect of digital literacy.
Socio-familiar context that has negative impacts on the use of digital technology should also be
addressed by policy makers to reduce the large gaps of digital divide. As the concept of digital
natives lacks research findings to prove it empirically, a better way to understand the dynamic of
digital divide is to measure the level of digital literacy that combines many important sub-
dimensions altogether.

5. Research methodology and data sampling

Based on the literature discussed above, there appear to be some relationships between
the behavior in using and accessing digital technologies and socioeconomic variables such as age,
generations and family contexts. The samples used for this research are, therefore, required to
cover populations across different age and socioeconomic status. In order to achieve that
outcome, the stratified sampling technique that partitions the samples across age groups is used.
This sampling procedure could ensure that the distribution of the sample will closely be similar
to the age distribution of populations in Thailand.
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The definition of generations used in this research is derived from Pew Research center
(2019) who classifies Baby boomers as those born during 1946-1964, Gen-Xs as those born during
1965-1980, Millennials (Gen-Ys) as those born during 1981-1996 and Gen-Zs as those born during
1997-2012. According to the National Statistics Office, the actual distribution of Thai population
in different generations is shown in Table 3. Therefore, the sampling in this research will include
the proportion of individuals in different age groups according to this distribution.

Table 3 Proportion of Thailand population across different generations

Generation Birth years Demographic structure in Thailand
Baby boomers 1946-1964 22.18%
Gen-X 1965-1980 28.81%
Millennials 1981-1996 26.43%
Gen-Z 1997-2012 22.58%

Note: Demographic structure in Thailand is based on the figures in 2018.
Source: National Statistics Office

Regarding the number of samples, this research uses the Cochran (1963) technique to
estimate the minimum number of samples that can meet certain levels of precisions (e), degree
of variability (p) and the significant level (a). After assuming the level of precision at 5%, the
degree of variability at 50% and the significant level at 5%, it can be estimated that the number
of samples should be at least 385 for the total number of populations in Thailand at around 65
million. Consequently, the total number of samples in this research is set at 500.

However, due to the limitation of time and budget, the samples are randomly drawn only
from the populations living in the Bangkok Metropolitan Region. In order to have samples living
across different districts within the region, the number of samples in each district will be fixed as
shown in Table 4. This sample drawing procedure is designed to make the samples in this research
accurately represent the populations in the Bangkok Metropolitan Region.

The methodology used to obtain the samples living in certain districts is by visiting the
district offices and randomly ask individuals who visit the offices until the total number of
samples in each age group is attained. According to this sampling technique, the final
characteristics of samples in this research are shown Table 5 with the highest age at 71 and
lowest age at 12.
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Table 4 The classification of sampling across different areas of Bangkok Metropolitan region

\w 55-73 39-54 23-38 7-22 Total

Area (Baby boomers) (Gen-X) (Millennials) (Gen-2)
Nonthaburi 7 10 9 7 33
Samut Sakhon 7 10 9 8 34
Samut Prakan 7 10 9 7 33
Phra Nakhon 6 8 7 6 27
Dusit 6 8 7 6 27
Bang Khen 6 8 7 6 27
Lak si 6 8 7 6 27
Bang Kapi 6 8 7 6 27
Phra Khanong 6 8 7 6 27
Lat Krabang 6 8 7 6 27
Din Daeng 6 8 7 6 27
Chatuchak 6 8 7 6 27
Khlong Toei 6 7 7 6 26
Lat Phrao 6 7 7 6 26
Don Mueang 6 7 7 6 26
Rat Burana 6 7 7 6 26
Bangkok Noi 6 7 7 6 26
Bang Bon 6 7 7 7 27
Total 111 144 132 113 500

Table 5 Descriptive statistics of age

. . Age
Generations Birth years Minimum Maximum Average S.D.

Baby boomers 1946 — 1964 55 71 59.66 3.48
Generation X 1965 — 1980 39 54 45.62 4.64
Millennials 1981 - 1996 23 38 28.63 3.89
Generation Z 1997 - 2012 12 22 17.89 2.78

Because the stratified sampling technique used in this research only partitions the
samples according to the generation groups, the characteristics of the samples in the aspects of
genders, occupation, education, and income are random as illustrated in Figure 13. It can be seen
that the samples are composed of female at 74% and male at 26%. Around 20% of the samples
workin the services and sales function, followed by clerical support function at 18%, and manager
levels at 15%. These occupation types are classified according to the International Standard
Classification of Occupations (ISCO-88). There are around 20% of the samples who are still
studying. Most of the samples are at the master’s degree followed by the high school level and
the bachelor’s degree. Regarding the level of income, around 62% of the sample have income
less than 300,000 baht per year and around 5% having income of at least 1,000,000 baht per year.
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Figure 13 Descriptive statistics of socioeconomic status
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Although the samples that have a bachelor’s degree or above is expected to have more
experience, knowledge and maturity than the sample studying at school levels, most questions
in the questionnaire developed to measure digital literacy are basic questions about the usage of
digital technology. In addition, some English words in the questionnaire are only transliteration
of the words commonly used in daily life such as Microsoft word, smartphones or Web browser.
In order to further limit the bias that may occur due to the misunderstanding of questions, the
guestionnaire is not distributed directly to the samples. The technique in collecting the
information from the samples is by having interviewers explaining each question one by one.

The questionnaire developed to measure the digital literacy is separated into 3 sections.
The first section includes information about socioeconomic status. The second section includes
guestions that attempt to measure 4 sub-dimensions of the digital literacy and the last section
includes questions about behavior and preferences on banking services. The details of the digital
literacy questionnaire are shown in Appendix .

The last section about banking preferences is added into the questionnaire because
financial services are considered as the key foundations supporting the growth of the digital
economy. With the ongoing transformation of banking services from branch banking with face-
to-face communication into mobile banking with digital relationship, it is interesting to estimate
whether some groups of populations would be disadvantageous and finally be excluded from the
financial services industry. The banking industry is, therefore, chosen as a case study in this
research.
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Furthermore, in order to understand how financial institutions in Thailand transform
themselves in the digital era, this research also develops another questionnaire to ask top
management teams of Thai financial institutions about their views on competitions and key
technologies in the next decades. The information obtained from this part will also be compared
with what the populations expect to see from the financial institutions. This would provide some
evidence whether the digital transformation strategies of financial institutions are in line with
customers’ expectations. The details of the financial institution questionnaire are shown in
Appendix Il.

As can be seen in the digital literacy questionnaire, there are many questions used to
measure certain sub-dimensions of digital literacy. For example, the measurement of digital skills
is composed of self-assessment questions on the 5 Likert scales across 17 different tasks. After
obtaining the Likert scores in each of this task, it is not appropriate to directly combine the scores
in a simple way such as averaging the scores with equal weight. This is because it may not
accurately reflect the variation and variability of the information contained in each observed
guestion. This problem can be mitigated and solved by the statistical technique called Principal
Component Analysis (PCA) which is the technique to create a linear function that can best contain
all the information obtained from each observed variable.

The outcome from this linear function is considered as a measurement of certain key
factors that cannot be observed directly. These unobserved qualitative factors are normally
called latent variables. PCA is therefore a mathematical technique that attempts to adjust the
coefficients of each observed variables until the variation of the outcome from the linear
combination can mostly explain the total variation of all observed variables.

When estimating the solutions of linear combinations, PCA does not only provide one set
of the coefficients but the number of solutions derived from the PCA’s algorithm will be equal to
the total number of observed variables used in the PCA. For example, if there are 4 observed
variables, PCA will estimate 4 different sets of coefficients and each of the set (or linear
combination) is estimated under the assumption that they are orthogonal to each other. Each
linear combination will create the outcome called Principal Component (PC) which represents
the latent variable of interest.

For example, Table 6 shows the PCA analysis for the measurement of the digital access
sub-dimension. Because there are 4 observed variables, PCA can generate 4 different
components. The criterion in choosing which PC is the best outcome of the latent variable is
normally based on the eigenvalue that needs to be greater than 1 (Kaiser, 1960). Because the
first component can explain around 61.37% of the total variance with the eigenvalue at 2.455,
this component is chosen to represent the digital access sub-dimension.
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Table 6 Principle Component Analysis (PCA) of the digital access sub-dimension

Component Eigenvalues % of Variance Variables \ Factor loading
1 2.455 61.372 Desktop/laptop 0.756
2 0.780 19.512 Smartphone/Tablet 0.895
3 0.530 13.246 SmartTV/Smartwatch 0.784
4 0.235 5.870 Others 0.684

Notes: Measurements of the digital access sub-dimension is the number of devices owned by households.

The linear combination (factor loadings) of all observed variables obtained from the PCA
technique can be used as a scoring model to measure certain aspects of digital literacy. When
using this scoring system, the values of each observed variables from the questionnaire will have
to be converted into a standardized variable (Z-variables) before using the linear combination of
PCA. This means that the final score from the PCA technique will be a standardized score with
the mean at 0 and the standard deviation at 1.

After obtaining the standard score of each sub-dimension of digital literacy, the statistical
technique called cluster analysis is used to separate the samples into groups with different levels
of digital literacy. Cluster analysis is the statistical technique that does not require an
identification of thresholds to separate the samples into groups. It is different from the
discriminant analysis and ANOVA because those statistical techniques require a classification of
sample into groups before testing whether certain variables can significantly determine the
separation of groups.

In the case of cluster analysis, the samples are not separated into groups according to
certain criteria, such as gender or income ranges. It requires only an identification of variables
that will be used as a benchmark to separate the samples. Cluster analysis will attempt to find
the boundaries of those variables that can ensure the average values of those variables within
each group to be largely different from other groups. Therefore, cluster analysis is sometimes
referred to as an unsupervised classification without pre-defined classes.

The mathematical techniques of cluster analysis used in this research is the k-means
clustering which is the technique that can test the appropriate number of groups (k) that best fit
with the samples. The process of k-means clustering starts with randomly assigning samples into
a separate group until the variables used as the benchmark for separation is significantly different
between groups and the value of those variables within the same groups are not significantly
different. The variables used as criteria for separating the groups do not need to be a single
variable but can be a group of variables. It can be concluded that the k-means clustering attempts
to measure the heterogeneity between group and the similarity within groups for a certain
number of k.

However, the cluster analysis does not guarantee that the groups being classified can be
explained by certain causal relationships because the clustering process is purely a mathematical
process. Thus, after separating the samples into groups, other statistical techniques such as
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multinomial regression or ANOVA are normally conducted to test and identify the key
determinants that significantly explain characteristics of each group. The coefficients from
multinomial regression can be considered as the measurement of probability that certain
samples will belong to a particular group.

The ANOVA technique used in this research is the Duncan’s New multiple range test. The
Duncan’s method is appropriate because its algorithm was designed to reduce Type |l error,
which is the error that the test rejects the null hypothesis even though the null should not be
rejected. The test starts by finding the means and standard error of a certain variable in each
group (m1, my, ..., my) and then comparing the means between the highest mean group and the
lowest mean group before comparing the highest mean group with the second lowest group. The
standard errors of each group are used to test whether the value of that variable in each group
is significantly different from each other.

Regarding the test on the significant differences of categorical variables such as age,
occupation types, or income ranges, the Pearson’s Chi-square test is used.

6. Empirical results of the digital literacy of Thai households

The first part of this section will demonstrate key descriptive statistics of the data
obtained from the digital literacy questionnaire. It will be followed by the results of the standard
scores of each sub-dimension of digital literacy. The final part of this section will discuss the
results from the cluster analysis that separates the samples into 3 groups namely, 1) the digital
fluency group 2) the digital neutral group and 3) the digital illiterate group. It will also attempt to
test which socioeconomic status can significantly classify the samples into groups.

Regarding the degree of digital technology access, Figure 14 shows that smartphones are
the digital device that households in Thailand have the highest degree of access with 2 devices
per household, followed by laptops and tablets at 1 devices per household. When looking at the
relationship between the number of smartphone/tablet and the number of desktop/laptop, it
can be seen that households in Thailand appear to have 2 smart devices per one computer device.
There is also a positive relationship between income level and the degree of digital technology
access. The gap in the number of digital technology devices across different income groups
appear to be highest for smart TVs and smart watches.
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Figure 14 Number of devices accessed by Thai households
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When measuring the degree of digital technology access by the frequency and the ability
to access those technologies, Figure 15 shows that Millennials is the generation with the highest
proportion of unlimited access on all digital technologies, followed by Gen-X and Gen-Z. This
evidence suggests that even though Gen-Z were born with digital technologies, most of them are
still under strict control by their parents to limit the ability to access digital technology. Regarding
the income level, around 40% of the samples with income less than 300,000 baht per year have
either a limited access to digital technologies or no access to some technologies. In contrast, 40%
of the samples with income greater than 500,000 baht per year have unlimited access.

Figure 15 Characteristics of the ability to access digital technologies
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Note: Unlimited access is the ability of households in accessing to all digital technologies without any obstacles.
Limited access means that households can access to all digital technologies but with limited abilities. No access to
some devices represents the inability of households in accessing to some digital technologies. No access to all devices

means that households cannot access to any digital technologies.
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When grouping the samples according to income levels and generations, Figure 16
demonstrates that there are large variations of digital technology access in the aspect of income
levels especially for the samples in Gen-X and Baby boomers. However, the samples in Gen-Z and
Millennials appear to have similar abilities to access digital technologies across different income
level.

Figure 16 Proportions of individuals accessing at least one type of digital technologies to access
the internet

B

g

B

100% g
£

80% E
60% more than 1,000,000 g
. 500,000 — 999,999 3
40% 300,000 — 499,999 0
20% ’ 100,000 — 299,999 S
Less than 100,000 £

0%
Gen-Z Millennials Gen-X Baby
Boomers

Even though there are 17 types of activities used to measure the level of digital skills,
these activities can be grouped into 7 broad categories namely, 1) searching information in the
internet 2) social networking 3) using office software 4) using graphic software 5) using tasking
applications 6) using email applications and 7) using messaging applications. Based on the Likert
scores (1-5), Figure 17 shows that most of the samples have high levels of skills in using the
internet, email apps and social network. An interesting finding is the skills in using graphic
software which are highest for Gen-Z. Baby boomers appear to consider themselves being unable
to use most of these activities with the average score of only 2.77 out of 5.

29



Figure 17 Likert scores measuring the level of digital skills of the samples in different generations
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When looking at the digital skills across different income levels, Figure 18 illustrates that
low-income groups have significantly lower scores compared to those with income over 1 million
baht per year. This evidence suggests that low-income groups may lack appropriate digital skills
to improve their working status. Figure 19 also shows that the unemployed group and those
working in support and basic functions possess significantly lower levels of digital skills than other

occupation types.

Figure 18 Likert scores measuring the level of digital skills of the samples in different income
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Figure 19 Likert scores measuring the level of digital skills of the samples in different occupation
types
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In addition, the survey finds that the levels of digital skills tend to have a positive
relationship with the length of time in using computers as illustrated in Figure 20. This suggests
that the digital access sub-dimension is also an important factor that could determine the level
of digital skills. However, it does not mean that the development of digital skills does not require
a proper system of digital literacy education because the length of time in using computers tend
to be positively related with education levels, income levels, and occupation types. The high
levels of digital skills may be derived from the interplay of many factors.

Figure 20 Relationship between the length of time in using computers and digital skills
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When asking the samples to do a self-assessment about their knowledge of computer
hardware and internet network, Gen-Z considers themselves having high knowledge (the average
Likert score at 60% - 70% shown in Figure 21) while other generations do not think they possess
much knowledge. This evidence shows that young generations tend to have high confidence
about their digital technology knowledge.
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Figure 21 Self-assessment knowledge of computer hardware and internet network
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However, when asking all the samples to do a test on 6 multiple-choice questions with
right and wrong answers, Figure 22 shows that Gen-Z has the average score of only 33% which is
quite low compared to 61% for Millennials, 41% for Gen-X and 33% for Baby boomers. This
evidence suggests that young generations who are often referred to as “digital natives” do not
possess high levels of digital knowledge as expected. Their high confidence of digital knowledge
could also limit their willingness to learn new knowledge.

Figure 22 Digital knowledge measured by the 6-question test
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Digital knowledge also appears to have positive relationship with income levels. The
samples with income of more than 500,000 baht per year could obtain score of around 70%
compared to only 40% for low-income groups. When analyzing the level of digital knowledge
together with digital skills and education levels, it also suggests that the samples with high levels
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of education tend to have high digital skills and digital knowledge. All these factors lead them to
be competitive in the labor market and allow them to demand high compensations. As can be
seen from Figure 23, the samples who work as technicians, managers, and professionals have
high digital knowledge scores compared to other occupations with the average score of only 47%.

Figure 23 Digital knowledge score measured by the 6-question test
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Regarding the awareness in using and sharing information in the digital world, the results
from the questionnaire shows that Gen-Z, Gen-X and Baby boomers have low scores in all those
aspects as demonstrated in Figure 24. They could not identify high risk websites, phishing attacks
or recognize copyright issues when using digital information. The samples with high income and
professional occupations tend to have more awareness about using digital information than the
others.

Figure 24 Digital information awareness across different generations and income groups
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Because there are many questions representing the measurement of digital literacy in
each sub-dimension, the Principle Component Analysis (PCA) is used to develop a scoring system
of each sub-dimension and the result of factor loadings is shown in Table 7. The factor loadings
are the coefficients used to calculate the standardized Z-score of each sub-dimension.

Table 7 Factor loadings of the variables used to measure each digital literacy sub-dimension

Digital access Digital skill Digital information awareness
Desktop/laptop 0.756 | Keyboard_skills 0.770 | Data_risk 0.880
Smartphone/Table 0.895 | Internet_skills 0.909 | Data_usage 0.873
SmartTV/Smartwatch ~ 0.784 | Social_skills 0.821 | Website_trust 0.889
Others 0.684 | Microsoft_skills 0.846 | Cyber_risk 0.886
Digital knowledge Graphic_skills 0.603 | Protection_cyber_risk  0.844
Hardware_knowledge 0.915 | Tasking_skills 0.735

Internet_knowledge 0.924 | Email_skills 0.799

Knowledge_score 0.339 | Messaging_skills 0.831

When estimating the Pearson’s correlation of these digital literacy scores, Table 8
illustrates that ‘Digital access’ has low correlation with all of the other sub-dimensions. This firmly
suggests that the internet inclusion and the availability of digital technologies at reasonable
prices may not guarantee that all population groups would benefit equally from the digital
economy. The access to digital technologies is only the minimum requirement for households to
participate in the digital economy. The high correlation coefficients at more than 0.5 among
digital skills, digital knowledge and digital information awareness suggest that policies aiming to
improve one of these skills could help populations to gain higher level of literacy in other related
areas.

Table 8 Pearson’s correlation coefficients across digital literacy sub-dimensions

Digital Information
awareness

Digital access Digital Skills Digital knowledge

Digital access 1

Digital Skills 0.163** 1

Digital knowledge 0.084* 0.640** 1

Digital Information 0.207** 0.587** 0.508** 1
awareness

** significant at 1%, * significant at 5%

In order to understand more about the relationship between socioeconomic status and
digital literacy, Table 9 shows that females have significantly lower scores in digital access, digital
knowledge and digital information awareness than males. Moreover, Millennials are outstanding
in terms of the digital literacy across all four sub-dimensions. Even though Gen-Z’s score in digital
skills and digital knowledge are not significantly different from Millennials, their scores are lower

34



than those of Millennials. Baby boomers are the generation that policy makers will have to pay
particular attention as their scores are significantly lower than other generations.

Table 9 Average digital literacy Z-scores across different socioeconomic classes

Digital Information

Digital access Digital skills Digital knowledge
awareness

Male 0.3238 0.1284 0.2076 0.3019
Female -0.1150 -0.0456 -0.0737 -0.1072
Age group ‘ ‘

Z -0.2065 0.2161 0.1271 -.01826
Millennial 0.4107 0.5469 0.1502 0.7209
X -0.3418 -0.3480 -0.0907 -0.3519
Baby boomers -0.3868 -1.3416 -0.4881 -1.3794
Occupation types \ \

Unemployed 1.0056 -2.9341 -1.3671 -1.7618
Students -0.0934 0.4064 0.0922 -0.0585
Professional 0.6342 0.8111 0.4278 0.8385
Middle class -0.1728 -0.2532 -0.0057 0.0810
Labor intensive -0.3318 -0.4570 0.2099 -0.3604
Income group

< 100,000 -0.1268 -0.1377 -0.0578 -0.2089
100,000 — 299,999 -0.2892 -0.2742 -0.1407 -0.2950
300,000 — 499,999 0.0362 0.0905 0.1697 -0.0508
500,000 — 999,999 0.5551 0.4228 0.0573 0.8243
1,000,000 — 1,999,999 0.9717 1.1696 .4084 1.0743
>= 2,000,000 1.8914 1.4355 .7958 2.1061

Note: The different shades of each cell represent the statistical tests of whether the estimated scores for each
group/type are significantly different from the scores of adjacent groups at the 95% confidence level. Professional
occupation includes managers, professionals, technicians and associate professionals. Middle class occupation
includes clerical support workers, services and sales workers, and armed forces occupations. Labor intensive
occupation includes skilled agricultural, forestry and fishery workers, craft and related trades workers, plant and
machine operators and assemblers, and elementary occupations.

The unemployed group is the samples that have been severely affected by the digital
transformation. The low digital literacy score seen in this group could imply that they may have
trouble in finding jobs in the next decades. Students do not possess high digital literacy as
expected and it means that some policies related to the provision of digital-related knowledge
are required to make them achieving high digital literacy levels. Other occupation types appear
to have similar levels of digital literacy and the average scores of these group are not too low to
pose any serious concerns. Because occupation status is directly related to income levels, the
samples who possess high digital literacy scores manage to receive much higher income
compared to other groups.

Because the analysis in Table 9 only estimates the statistically significant differences
across a single key factor, it does not give a complete picture about which socioeconomic status
significantly determines the digital literacy level on a ceteris paribus basis. The regression analysis
between socioeconomic factors and digital literacy scores are therefore conducted.



The result in Table 10 shows that gender is no longer the significant factor in explaining
the variation in digital literacy scores. Millennials and Gen-X are the two generations that have
significantly higher digital literacy scores than Baby boomers. Gen-Z only has the scores in digital
information awareness that are significantly higher than Baby boomers.

Students only show significantly higher scores in digital skills than the unemployed group.
This means that some improvements in digital knowledge and digital information awareness are
required to guarantee that they would be successful in the digital economy. The high-income
group significantly has higher ability to access digital technology due to their high purchasing
power, but this group does not significantly has higher digital literacy scores in other sub-
dimensions.

Table 10 Regression results between socioeconomic factors and digital literacy z-scores

. . . . . Digital Information
Variable Digital access Digital skills 8
knowledge awareness

ntercept 1.959%* 1.220** 1.405** 1.202%*
(0.242) (0.291) (0.316) (0.277)
3 -0.016 0.344 0.474 0.709**
(0.191) (0.229) (0.249) (0.218)
— 1.063** 0.718%* 0.298* 1.097**
(0.104) (0.125) (0.136) (0.119)
3 0.255* 0.331%* 0.234 0.462**
(0.111) (0.133) (0.145) (0.127)
Srudents 0.453 0.989** 0.627 0.360
(0.269) (0.324) (0.351) (0.308)
rofessiona] 0.149 0.868** 1.193** 0.722%*
(0.254) (0.306) (0.332) (0.291)
rddle dlacs -0.087 0.434 0.703 0.580
~ (0.293) (0.352) (0.382) (0.335)
abor mtensive -0.240 0.429 0.736* 0.294
(0.247) (0.297) (0.323) (0.283)
0221 0.005 0.069 -0.081
100,000 -299,999 (0.120) (0.144) (0.156) (0.137)
0.408** 0.192 0.164 0.037
300,000 - 499,999 (0.131) (0.158) (0.172) (0.151)
0.734%* 0.152 -0.059 0.460**
>00,000 999,999 (0.146) (0.176) (0.191) (0.168)
0.627** 0.475* 0.007 0.339
1,000,000 - 1,999,999 (0.200) (0.241) (0.261) (0.229)
0.900** 0.651 0.287 0.694
>= 2,000,000 (0.355) (0.427) (0.464) (0.406)
Women 0115 0.126 -0.097 -0.094
(0.077) (0.092) (0.100) (0.088)
Adjusted R-square 0.338 0.109 0.036 0.199
N 500 500 500 500

Note: The number in parentheses are standard errors. Baby boomers who are males, unemployed and receive
income of less than 100,000 baht per year are the reference group.
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The regression analysis above is the analysis that can be used to understand key
significant determinants of digital literacy scores in each sub-dimension. However, in order to
investigate the socioeconomic status that can explain the comprehensive level of digital literacy
scores in all sub-dimensions, the k-mean cluster analysis is used to classify the samples into
groups. The number of clusters that appear to provide a good fit with the data is 3, which can be
named as 1) the digital fluency group 2) the digital neutral group and 3) the digital illiterate group.

The results from the k-mean cluster analysis is demonstrated in Table 11. It is found that
26% of the samples are included in the digital fluency group. This group possesses significantly
high scores in digital skills, digital knowledge and digital information awareness compared to
other groups. As this classification is purely derived from mathematical algorithms, it is necessary
to investigate further the socioeconomic characteristics of each group.

Table 11 Results of cluster analysis

Digital Digital Proportions of
Cluster Digital access Digital skills g Information P
knowledge samples
awareness
1 - Digital fluency 0.55 2.05 0.99 2.37 26.31%
2 — Digital neutral -0.22 0.18 0.03 -0.43 54.96%
3 — Digital illiterate -0.53 -3.40 -1.48 -2.05 18.73%

After doing the multinomial logistic regression by setting Cluster 3 (digital illiterate) group
as a reference, Table 12 illustrates that Gen-Z, Millennials and Gen-X have a significantly higher
probability to be in the Digital fluency group. The large proportion of samples in Digital illiterate
group is Baby boomers at 35%. Students are also significantly not in the digital illiterate group.
Those that are in the digital fluency groups also significantly work in professional levels with high-
income levels.

In summary, the analysis on the digital literacy of Thai household indicates that there exist
some degrees of digital divide across households with different socioeconomic status. The ability
to access digital technologies is not a challenge in Thailand but low-income and low-working
status populations appear to have significantly low digital skills, digital knowledge and digital
information awareness.

An interesting insight gleaned from this finding is the fact that the assumption of digital
natives with high digital literacy skills does not exist. It requires some policy actions to ensure
that every group of populations possesses a minimum level of digital literacy. Proper curriculums
in elementary and high school levels that focus on developing digital literacy are required. Short-
term actions to improve the literacy of those unemployed are also crucial as this group of
populations has already been severely affected by the digital economy.
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Table 12 Results from multinomial logistic regression

Digital fluency Digital neutral
Intercept -3.583** -1.118
(1.052) (0.682)
7 2.680** .996
(0.902) (0.684)
Millennial 3.401* 829"
(0.582) (0.301)
X 1.688** .060
(0.592) (0.290)
Students 1.716 2.072*
(1.096) (0.882)
Professional 2.158% 1.947%
(0.983) (0.753)
. 0.875 .924
Middle_class (1.100) (0.831)
Labor intensive 0.579 1.108
(0.947) (0.699)
100,000 - 299,999 0.196 321
(0.435) (0.357)
300,000 — 499,999 0.794 .865%
(0.490) (0.403)
500,000 —999,999 0.805 .139
(0.528) (0.466)
1,000,000 - 1,999,999 0.980 .382
(0.793) (0.750)
>= 2,000,000 19.840%** 18.475%*
(0.961) (0.000)
Women -0.161 .070
(0.293) (0.256)
Pseudo R-Square 0.207

Cluster 3 (Digital illiterate) as reference

Note: The number in parentheses are standard errors. Baby boomers who are males, unemployed and receive
income of less than 100,000 baht per year are the reference group.

7. An analysis on banking preferences of Thai households

In this section, the study to investigate behavior of Thai households in using banking
services is explored. This analysis is interesting because the services provided by financial
institutions are the main foundation determining the growth of the digital economy. Digital
transformation has led many financial institutions to convert their services from a traditional way
of branch banking into a digital format that customers can access banking services anytime and
anywhere.

Although the digital transformation is considered by World Bank as one of the policies
that can improve the degree of financial inclusion especially in developing countries, it does not
guarantee that this policy will be effective if underbanked populations are still having problems
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in accessing digital technologies and do not possess certain level of digital literacy so as to
effectively use mobile or online banking services.

When measuring the access to financial institutions of the samples in this research, the
survey finds that most of young generations started having bank accounts at the age of around
13-18 which is earlier than older generations at the age of 30. This implies that there are some
improvements of financial inclusion in Thailand over the past decades. However, the number of
banks that high-income groups are customers is still higher than low-income group as shown in
Figure 25.

Figure 25 Number of banks that the samples in different income levels are customers
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Regarding the type of financial services that the samples are currently use, Figure 26
shows that saving accounts are the main products with nearly 100% penetration rates. Even
though Gen-Z is the youngest generation, they have access to savings accounts at higher
penetration rates (98%) than older generations. The high penetration rates of Millennials and
Gen-Xin credit cards may result from the fact that these two generations are currently in working
age groups and credit cards were highly marketed in Thailand during the 1990s. There are still
low penetration rates of mutual fund investments and insurance products in Thailand with only
high-income groups that have high level of access (Figure 27).
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Figure 26 Financial services access of the samples in different generations
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Figure 27 Financial services access of the samples in different income groups
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ATM usage behavior is not drastically different among old generations, but Gen-Z appears
to use ATM significantly less often (Table 13). This suggests that they may have already been
familiar of using mobile banking and cashless transactions.

Table 13 ATM usage behavior of the samples in different generations

Generation 1-2 times 2-4 times 4-8 times > 8 times
Gen-Z
Millennials 18.2% 34.8% 29.2% 17.9%
Gen-X 29.7% 42.3% 17.0% 11.0%
Baby Boomers 35.4% 37.4% 19.2% 8.1%

When asking the samples about key factors influencing them to choose banks, Table 14
illustrates that Gen-Z is still highly influenced by their family and friends while Millennials focus
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on the features of mobile banking. Gen-X and Baby boomers who are highly familiar with branch
banking still consider convenience in accessing bank branches as the key factors. Interestingly,
the level of interest rates on loans is not a key determinant in choosing banks at all.

Table 14 Key reasons in choosing banks across different generations

Influencing reasons Gen-Z Millennials Gen-X Baby boomers
Similar banks with family and friends 45% 24% 19% 18%
Attractive saving rates 24% 36% 34% 31%
Attractive borrowing rates 7% 14% 15% 22%
Attractive fee levels 28% 27% 25% 24%
Convenience of ATMs 24% 38% 33% 41%
Mobile banking features 28% 57% 30% 20%
Convenience of branches 27% 39% 34% 36%

Note: Different colors represent the different scales of opinions for each generation.

The classification of the samples based on the level of digital literacy also show interesting
findings. Samples in the digital fluency group significantly access more credit card products and
investment in mutual funds. They also significantly use more banking services and are customers
of more than 3 financial institutions. The evidence in Table 15 suggests that the level of digital
literacy has led to the situation where certain groups of populations benefit more in the digital
economy and therefore these groups use banking services in a more productive way than the
others.

Table 15 Banking products access across different digital literacy groups

Banking products -~ Clster
P Digital fluency Digital neutral

Digital illiterate

Deposits 97.38% 95.24% 92.65%
Credit card* 70.68% 45.61% 39.71%
Insurance Product* 25.65% 25.81% 13.97%
Investment in mutual funds* 36.13% 15.79% 15.44%
Loan* 26.18% 15.54% 25.00%
Check* 5.24% 0.75% 2.21%
Number of services and banks Digital fluency Digital neutral Digital illiterate

No. of services 2.61 1.99 1.89

No. of banks 3.49 3.11 2.82

Note: *Significant at 5% level (Pearson’s Chi Square) and the different shades of each cell represent the statistical
tests of whether the estimated values of certain cells are significantly different from the values of adjacent cells at
the 95% confidence level.

However, the behavior in using ATM is not significantly different across different clusters.
Although the digital fluency group highly focus on the convenience of bank branch when deciding
to be a customer of certain banks as shown in Table 16, the second key influencing factor is the
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features of mobile banking that match their needs. This result implies that the digital fluency
group highly considers the convenience aspect of using banking services as the key factor in

choosing banks.

Table 16 Frequency of using ATM and reasons for choosing banks across different digital

literacy groups

Cluster

Frequency of using ATM Digital fluency

Digital neutral

Digital illiterate

Influencing factors

1-2 times per month 21.47% 35.09% 33.82%
2-4 times per month 35.08% 34.09% 36.76%
4-8 times per month 26.18% 20.05% 18.38%
More than 8 times per month 17.28% 10.78% 11.03%

Digital fluency Digital neutral Digital illiterate

Convenience of branches 71.73% 43.86% 56.62%
Similar banks with family and

friends 17.28% 28.57% 26.47%
Attractive saving rates 33.51% 35.34% 24.26%
Attractive borrowing rates 16.75% 12.53% 13.97%
Attractive fee levels 27.75% 29.82% 17.65%
Convenience of ATMs 41.88% 29.57% 41.18%
Mobile banking features 66.49% 32.58% 24.26%

Note: Different colors represent the different scales of opinions for each digital literacy group.

Because it is currently impossible to do every activity online such as opening an account
or applying for a loan, the convenience of bank branch is still required. Nevertheless, due to the
establishment of NDID in Thailand and the implementation of pilot projects in using digital ID as
the new technique in doing the KYC process, bank branches will become significantly less
important in the next decades. Therefore, it can be concluded that the digital fluency group is
waiting for a better experience from mobile banking in the future.

The digital fluency group also expects financial institutions to be a leader in innovation in
the next 5 years while the digital neutral and digital illiterate groups expect fees reduction to be
the main focus of financial institutions’ strategy. Maintaining trust is still the significant aspect
that all levels of digital literacy groups expect from financial institutions as illustrated in Table 17.

One interesting finding is the fact that the samples in all digital literacy levels do not
expect financial institutions to be an expert in certain products or to try providing tailor-made
products that serve different needs of customers. This evidence appears to contradict with the
recommendations proposed by many consulting firms (Deloitte, 2016; McKinsey, 2019;
Accenture, 2019) that the disaggregation in financial services, which results from the emergence
of fintechs, will push banks to identify their key product champions instead of being a universal
bank that can provide every service to customers.
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Table 17 Customers’ opinions about the image that commercial banks should have in the next
decades

. Cluster
Banks in the future o o L
Digital fluency Digital neutral | Digital illiterate

Innovation leaderships 78.53% 41.35% 33.82%
Friendly staffs 20.42% 23.06% 41.18%
Personalization of products/services 18.32% 17.04% 10.29%
Fast services 40.31% 26.07% 19.12%
Universal of products/services 25.65% 17.29% 8.82%
Highly expertise in particular

products/services 16.75% 20.30% 5.88%
Lowest fees 43.98% 44.61% 44.12%
Attractive interest rates 17.80% 30.83% 33.09%
Transparency in price comparison 28.80% 21.80% 27.21%
Trust 55.50% 35.59% 52.94%
Partnerships with other merchants 25.65% 12.28% 13.97%

Note: Different colors represent the different scales of opinions for each digital literacy group.

Although digital technologies allow banks to personalize their products for different
customers, products that have specific features and conditions also limit the degree of price
transparency. Customers will find it more difficult to compare the pricing of each product. Some
market abuses such as price discrimination can also easily occur.

The types of banking services that the digital fluency group prefer most in the next 5 years
are 1) super mobile banking app that allow customers to do every transaction they prefer 2)
smart notification service that alert specific information in real-time and 3) automatic machines
that they can do many activities by themselves at bank branches. Table 18 demonstrates that the
samples in the digital neutral group and digital illiterate group still prefer banks to improve the
convenience of bank branch and ATM which suggests that these population groups still lack
behind in terms of using digital banking and they may be left out if policy makers aggressively
transform the financial services industry into a fully digital banking.

Financial services that populations in all digital literacy groups prefer the least in the next
5 years is the ability to communicate with bank staffs by chat bot or video call. They also do not
prefer notification messages by email or the ability to deposit cheque by using the smartphone.
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Table 18 Most preferable banking services of populations with different levels of digital literacy

The top 3 Cluster
preferable Digital fluency Digital neutral Digital illiterate
services

- Universal mobile Convenience of branch Convenience of branch
banking services banking in the aspect of banking in the aspect of

st - Smart notification - Branch location - Branch location
1 services - Fastservice - Fastservice
- All-in-one - All-in-one
Automatic machines Automatic machines
Convenience of branch - Universal mobile - Innovative marketing
banking in the aspect of banking services campaign and
- All-in-one - Smart notification promotions with
ond Automatic machines SEndicas partnered merchants
- Easytosearch
products/services
information online.

- Innovative marketing - Innovative marketing - Integration of services
campaign and campaign and across offline, online,
promotions with promotions with mobile, chat and call.

3rd partnered merchants partnered merchants - Incorporating services
~ Easytosearch in social network and
products/services messaging platforms.
information online.

This study also conducts a survey of top executives of financial institutions in Thailand.
There are 18 financial institutions decided to participate in this executive survey comprising of 6
commercial banks, 6 insurance companies, 5 fund management teams and 1 brokerage firm. The
positions of persons who fill out the questionnaire include CEO, head of strategy and chief officer
in finance and investment.

When asking those executives about the types of financial services that financial
institutions should develop in the next 5 years, Table 19 shows that most financial institutions
aim to offer are 1) super mobile banking app 2) integration of distribution channels and 3) big
data analytic for product customization. These views appear to be slightly different from what
the samples in the digital neutral and digital illiterate group prefer. Moreover, most top
executives also do not plan to improve branch banking, the convenience of ATM and email
notification. This evidence implies that populations in the digital illiterate group may be left
behind and face some difficulties in accessing banking services through the channels they are
familiar with and highly prefer.
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Table 19 Banking services that financial institutions in Thailand plan to focus in the next 5 years

The top 3 services of interests

st

2nd

rd

Financial
institutions

Universal mobile
banking services
Integration of services
across offline, online,
mobile, chat and call.

Smart notification
Big data analytic to
personalize products
and services
Incorporating services
in social network and
messaging platforms.

Innovative marketing
campaign and
promotions with
partnered merchants
Easy to search
products/services
information online.

The view of top executives also contradicts with what customers expect the financial
institutions to be in the next 5 years. Instead of focusing on the use of digital technologies for
fees reductions, top executives of financial institutions desire to improve their expertise on the
provisions of certain services (Figure 28). Because all financial institutions agree that they need
to have a customer-centric mindset, their strategies tend to focus on customization of banking
products to match different needs of customers. This view is not in line with what customers
expect because customers appear to prefer banks to streamline distribution channels and
simplify banking services. The transparency of product details and ease of price comparison are
more favorable for all groups of digital literacy levels.

Figure 28 Executives’ opinion about the image that commercial banks should have in the next

decades

~70% of Fls

Innovation leadership

~60% of Fls

Trust

~35% of Fls

- Expertise products
- Personalization of

products/services
- Fast services

~ 5% of Fls

Transparency in
product pricing

0% of Fls

Fees minimization and attractive interest rates

In order to form a forward-looking view about financial institutions in Thailand, the
executive questionnaire also asks about the digital technology that they will be investing in the
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next 5 years. Table 20 shows that they will focus on cyber security, data analytics and public cloud
infrastructure. Based on this result, it suggests that financial institutions in Thailand currently
aware the needs to develop an open banking ecosystem where data are shared among financial
institutions and third-party apps. This open banking concept requires the investment in cyber
security to protect sensitive data of customers. In order to leverage on the data stored in the
cloud infrastructure, each bank also needs to develop its own data analytics team.

Table 20 Technology investment plan of financial institutions in Thailand

Types of technology Proportions of Fls invest Proportions of Fls expect to
today invest in the next 5 years
Distributed ledger technology (Blockchain) 16.67 66.67
Artificial intelligence 33.33 60.00
Extended reality 11.11 20.00
Quantum 0.00 26.67
Data analytics 72.22 93.33
Cyber security 88.89 100.00
Robotic process automation 44.44 66.67
Biometrics and identity management 33.33 66.67
Public cloud infrastructure 66.67 80.00

When financial institutions create partnerships with fintechs or other financial
institutions, the key concern that may obstructs the success of the deal are differences in the
knowledge of new technology and in organizational culture. Top executives appear to agree that
they currently lack key personnel in generating new ideas and innovations. There are also
concerns about regulations that limit their ability to implement new innovative business models.

In short, this research finds that populations with different levels of digital literacy prefer
different types of financial services. Those in the digital illiterate group still require face-to-face
communication and branch banking. They also expect bank to use digital technologies in
simplifying the products and distribution channels. They hope that this strategy would, in the
end, lead to fee reductions. This evidence suggests that financial institutions should not focus
only on the customization of banking products, but it should attempt to use data analytic to
understand the demands of each customer in order to allow banks to select standardized and
easy-to-understand products for customers.

8. Conclusion

Digital economy has created both challenges and opportunities especially for developing
countries such as Thailand. On the positive sides, it empowers micro and small enterprises to
compete more aggressively with large incumbents by offering the possibilities of new business
models such as platform business, everything as a service model and omnichannel marketing
strategies.
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This growth prospect can only be obtained if consumers and enterprises possess a certain
level of digital literacy. The policies that aim to promote the digital infrastructure inclusion is not
enough to guarantee that every sector in the digital economy will benefit from the access to
digital technologies and digital information. Other aspects such as digital skills, digital knowledge
or the awareness about legal rights in using the digital information are also crucial to ensure that
consumers and corporate could engage in the digital economy in a productive way.

This research proposes the measurement of digital literacy and provides a statistical
technique to develop the digital literacy scoring system. The analysis shows that all generations
regardless of their income have similar access of digital technologies but there are some degrees
of digital divide in the aspect of digital skills and digital knowledge. Gen-Z appears to have too
high confidence in their digital knowledge even though their actual knowledge is not high and
lower than the knowledge level of Millennials. An interesting insight gleaned from this finding is
the fact that the assumption of digital natives with high digital literacy skills does not exist. Gen-
Z also has low awareness about the cyber risk and legal issues when using digital information.

Because Millennials appear to have significantly high digital literacy scores across
different sub-dimensions, this suggests that a careful design of the curriculum that includes
digital literacy is needed. Digital literacy should not be assumed to be the knowledge that
students can obtain by their own experience in using the digital technology. The results from this
research confirm that if the samples possess an appropriate level of digital literacy, they could
work in a high-ranking position and receive high incomes.

In addition, low levels of digital literacy could be the cause of unemployment. It has been
found that the samples with unemployed status possess significantly lower digital literacy scores
compared to other groups. Therefore, the training in digital skills and digital knowledge is
required in order to help these populations to become more competitive in the labor market.

After conducting the cluster analysis to classify the samples according to the level of
digital literacy, it is found that the digital fluency group access higher number of banking services
than others. They are also looking for new banking services such as a universal mobile banking
app with smart notification services. Although branch banking will become less important after
the successful implementation of digital ID, financial institutions need to find a balance between
serving the digital illiterate and digital fluency group. The middle way is to maintain the
convenience of branch banking network but redesign and resize the branch by using more of
automated machines.

Even though the customer centric strategy is the way forward for most financial
institutions in Thailand, they also need to be aware that most customers regardless of their levels
of digital literacy do not prefer tailor-made financial services with personalized features and
conditions. This customization reduces the transparency in price setting. Financial institutions
should pay more attention on developing an open banking ecosystem that use data analytic to
help banks offering easy-to-understand products for appropriate customers.
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Appendix I: Digital literacy questionnaire
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Appendix 2: Executive questionnaire
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