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Abstract

In this new age of financial technology developments in ASEAN, the financial services industry is evolving quickly.
However, consumer intention to embrace financial technology in different financial services remains vague. Hence,
this study aims to investigate the consumer Fintech adoption level through constructing a Fintech Adoption Index for
ASEAN countries. The empirical findings reveal that Singapore with a mature Fintech development having a
relatively high adoption rate, while countries with nascent Fintech development such as Brunei Darussalam,
Cambodia, Myanmar and Laos have a relatively low adoption rate as compared to the countries with emerging
Fintech development such as Indonesia, Malaysia, Philippines, Thailand and Vietnam. All ASEAN countries show
increasing trends in Fintech adoption from 2017 to 2019. From this study, the dimensional and final index scores
generated are easy to understand, and this study has successfully simplified the complexity of Fintech adoption level
across different sub-sectors for all ten ASEAN countries. In conclusion, the newly constructed Fintech adoption
index for ASEAN countries can better illuminate consumer adoption preference toward Fintech development and
thus leverage the results for productive financial policy direction.
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1. Introduction

Fintech is an acronym for financial technology, integrating banking knowledge with modern management science
techniques and computer technologies (Bettinger, 1972). The presence of Fintech is believed to boost economies of a
country (Zhang et al., 2020). Todays, Fintech has expanded to be more than a start-up. It becomes a multitude of
companies offering a wide variety of banking services and operating everywhere. Fintech has recently become the
main development agenda for Association of Southeast Asian Nations (ASEAN). The financial services industry in
ASEAN is developing quickly as a result of these new-age financial technology disruptions. The presence of young
digitally knowledgeable, fast expanding economies, large population, high mobile and internet penetration, and
increasingly under-served SMEs and consumer markets across conventional financial markets boost rapid Fintech
innovation in ASEAN.

According to the United Oversea Bank (2019), there were an increasing number of Fintech companies in all ASEAN
countries from the year 2014 until 2019. There is a total of 2590 Fintech firms in ASEAN in which Singapore
accounts for the highest number with 1,157 Fintech firms. In addition, there has been a significant surge in ASEAN’s
Fintech funding from 2014 with US$ 35 million to US$ 1,148 million in 2019. This indicates that development of
Fintech in ASEAN is promising. Also, there is a notable rise in later stage funding in both 2018 and 2019 which
further denote that investors are confident regarding the potential growth of Fintech in ASEAN. Overall, only
Singapore displays a mature Fintech market while the rest of the countries are still in earlier stages of development.
Countries such as Brunei Darussalam, Cambodia, Laos, and Myanmar show relatively nascent Fintech development
compared to other countries.

There are various reports on the general trend of Fintech in ASEAN in terms of number of Fintech companies and
funding but consumer intention to adopt Fintech in ASEAN still remain ambiguous. It is important to understand
market demand in order to formulate an effective policy to boost Fintech development in ASEAN. Also, looking into
past literatures, there are limited studies examining Fintech adoption through comparison of different ASEAN
countries. The only available index is the “EY Fintech Adoption Index” which covers only Singapore among ASEAN
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countries. Thus, through the construction of a Fintech adoption composite index across ASEAN countries, this study
seeks to fill the gap by integrating the most important dimensions as key indicators to help policy makers to gain a
deeper understanding of Fintech in ASEAN from the customer’s perspective.

The remainder of the study is arranged as follows. Section 2 elaborates on the conceptual framework and related past
literature on Fintech adoption in ASEAN countries. Section 3 discusses the data and methodology involved in
constructing the composite index. Next, Section 4 discusses the results obtained. Finally, Section 5 concludes the
study.

2. Literature Review

Technology acceptance theory as shown in Figure 1 illustrates how people adopt to a new technology, developed by
Davis et al. (1989). Based on this theory, perceived usefulness and perceived ease of use are the two main drivers
influencing adoption. Perceived usefulness denotes the degree to which people believe that the technology is helpful,
while perceived ease of use refers to the degree to which people feel that the technology is not complicated. External
factors affect both perceived usefulness and perceived ease of use. These external factors are discussed empirically
with the findings of the present study.
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Figure 1. Technology acceptance theory

There were vast past studies of Fintech adoption from different perspectives. Most of the research works focused on
the factors affecting Fintech adoption based on technology acceptance theory. Past studies showed that trust toward
the Fintech is deemed to accelerate the adoption toward Fintech (Meyliana et al., 2019; Hu et al., 2019; Christina et
al. 2019; & Tun, 2019). Meyliana et al. (2019), Hu et al. (2019) and Christina et al. (2019) similarly used structural
equation modelling to determine the factors affecting the Fintech adoption. The authors found that consumer trust
toward Fintech does not affected by the perceived risk inherent, instead it depends on the ease of use and usefulness
(Meyliana et al., 2019). This is mainly because factors such as Fintech’s image, government provision and consumer
innovation influence confidence level toward Fintech, which later boost the Fintech adoption rate indirectly (Hu et
al., 2019). As substantiated by Christian et al. (2019), supports from government and vendor are able to boost the
Fintech adoption through the active e-wallet services offering and training of merchants. The consumers are believed
to be more adapting to the use of Fintech due to high digital intelligent and financial literacy (Morgan and Trinh,
2020; Chong et al., 2019). Also, the ease of use further encourages the Fintech adoption (Candra et al., 2020). Still,
these studies focus only the factors affecting the adoption of Fintech through survey, but do not provide an overview
on the Fintech adoption level across the ASEAN countries, which thus motivate the present study to do it.

Moreover, the only index study on Fintech adoption is the EY Fintech Adoption Index 2019 proposed by Ernst and
Young Global Limited (2019). It was a one-year basis index conducted based on subjective survey, which employed
the use of primary data to determine consumer adoption of Fintech and covers 27 countries in the worldwide such as
China, India, Russia, Singapore, South Korea and so on. Their study revealed that the global Fintech adoptions are
leading by both China and India with the presence of 87% of digitally active population in the market, and account
for 64% of the global consumer adoption rate. It also showed that 96% of the global consumers are aware and more
likely to adopt the money transfer and payment categories of Fintech, and the adoption of Fintech is largely driven by
its attractive rates and fees. The findings are in line with the statistics from Armstrong (2017) in which China and
India both accounted the highest digital active population in all the Fintech segments. Singapore as the only ASEAN
countries being listed and surveyed in their study, they found out that 67% of Singaporeans adapt to Fintech services
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in 2019, a significant increase compared to 15% in 2015. Nevertheless, the Fintech adoption level in other ASEAN
countries still remain unrevealed and therefore to be examined through this study.

Before constructing the conceptual framework of Fintech adoption index for ASEAN countries (hereinafter AFAI), a
detailed understanding of the sub-sector of Fintech is required. Ernst and Young Global Limited (2018) highlighted
the top three Fintech sector profiles in ASEAN are payments, loan apps or financing and money transfer or
remittances. The study by Knewtson and Rosenbaum (2020) pointed out that the Fintech industry consists of four
major areas: money alternatives, capital intermediation, investment technology and infrastructure. Money
alternatives are firms providing services involving money, such as cryptocurrency or exbank payment systems while
capital intermediation refers to insurtech, digital banking and lendtech. Investech denotes crowdfunding, algorithm
trading, financial intelligence and investment apps. Finally, infrastructure involves credit technology and regtech.
Thus, this study captures the adoption in these related sub-sectors of technologies such as mobile pos payment,
digital commerce, crowdfunding, crowdinvesting, digital remittances, robo-advisors, crowdlending and marketplace
lending. This is because a detail understanding on the demand of specific market segments toward a specific product
will enhance the services and operational efficiency (Candara et al., 2020), and thus it is worth to include into the
construction of AFALI in this study.

Nevertheless, several Fintech related indices are available with various goals from determining Fintech progress to
examining adoption levels of Fintech in different countries. Those indices include the Fintech Index 2016 (Hieminga
& Lande, 2016), Index Performance Scores 2017 (Deloitte & Global Fintech Hub Federation, 2017), Global Fintech
Ranking (Ankenbrand & Bieri, 2018), Global Fintech Hub Index 2018 (Ben et al., 2018), Global Fintech Adoption
Index 2019 (Ernst & Young Global Limited, 2019) and Global Fintech Index 2020 (Findexable Limited, 2019). Each
of these indexes having different objectives. The authors make a meaningful comparison across the countries by
determining the area required improvement through the scores generated. A better policy analysis and public
communication are thus anticipated from their analysis. Out of all these indices, only the Fintech Adoption Index
aims to study the adoption level of Fintech. The rest of the index prioritizes on the quantity, quality, and ecosystem
assessment of Fintech. Also, most of the indices are on a city basis and do not cover all the ASEAN countries.
Overall, there is limited discussion of the adoption level of Fintech, particularly in ASEAN countries. As
aforementioned, the Fintech Adoption Index 2019, however, covers only Singapore among ASEAN countries. Past
studies were based on the subjective survey, weighting and do not aim to study the trend of Fintech adoption over the
time. Henceforth, the present study intends to fill the gap by constructing a composite index to determine the
adoption level of Fintech, i.e. the AFAI based on a more objective-based methodology.

Apart from that, there are other composite measures found in different fields such as the Environmental
Sustainability of Olive Farm (Gomex-Limon et al., 2020), ICT Development Index (ICT Data & Statistics Division
Telecommunication Development Bureau International Telecommunication Union, 2019), Network Readiness index
(Dutta & Lanvin, 2019), Cisco Digital Readiness Index (Cisco, 2019), and Regional Sustainable Development Index
(Rahma et al. 2019). Such indices act as reference points to strengthen the construction of composite indicators.
These indices are calculated using several famous methods, such as, but not limited to, principal component analysis,
equal weighting, total limit normalisation, z-score, arithmetic mean aggregation, geometric mean aggregation, and
entropy method. Many of these indices are calculated on a yearly basis to allow for year-round comparison. This
study constructs the AFAI for three consecutive years to look into the trend to further fill the gap in Fintech's
adoption pattern.

3. Methodology
3.1 Data Descriptions

In constructing the AFALI in this study, eight substantial dimensions have been identified to contain a total of 24
indicators, as shown in Table 1. These annual data are sourced from Statista, with a sample period from 2017 to
2019.

Table 1. Dimensions and indicators of AFAI

Dimension Indicators

D1: Mobile Pos Payment  Transaction value of mobile pos payment

Users of mobile pos payment
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Average transaction value per user of mobile pos payment

D2: Digital Commerce Transaction value of digital commerce

Users of digital commerce

Average transaction value per user of digital commerce

D3: Crowdfunding Transaction value of crowdfunding

Number of campaigns of crowdfunding

Average funding per campaign of crowdfunding

D4: Crowdinvesting Transaction value of crowdinvesting

Number of campaigns of crowdinvesting

Average funding per campaign of crowdinvesting

D5: Digital remittances Transaction value of digital remittance

Users of digital remittance

Average transaction value per user of digital remittance

D6: Robo-advisors Assets under management of robo-advisor

Users of robo-advisor

Average assets under management per user of robo-advisor

D7: Crowdlending Transaction value of crowdlending

Number of loans of crowdlending

Average funding per loan of crowdlending

D8: Marketplace lending  Transaction value of marketplace lending

Number of loans of marketplace lending

Average funding per loan of marketplace lending

3.2 Procedures to Construct AFAI

There are several steps involved in constructing the AFAI. Firstly, the indicators (raw data) collected have to be
normalised. This study uses the panel min-max normalisation formula, i.e. Equation (1) to normalise the indicators
because it allows easier comparison across the year with a common scale.
xjj—min (xj)
i ™ max(x;)-min (xj)

( ]) J (1)
Next, the normalised data are processed through the arithmetic mean (AM) formula in Equation (2) to generate the
score of each dimension for each country:

Yo xij
"' 2

Three different methods of aggregation, i.e. AM, geometric mean (GM) and entropy method are used to obtain total
index scores, respectively. The formula for GM is as shown:

GM = n,/y," X ... X Yn (3)

The construction of the entropy method is slightly different from the AM and GM because it comprises weight
calculation. Shannon (1948) proposed an objective weighting approach to determine the weight of each indicator.
The entropy weight is calculated using the formula as follows:

AM =
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Wi = (I—E]')
) n_z?=1Ej @)
where E; is calculated with the formula;
Ej = —kz?;lpij Inpij (5)
Where k formula is as shown;
_ 1
~ Im(m) ©)
where the pj; is calculated through;
o=
pU‘ Z?;1xij (7)

All the scores calculated by means of these three methods are then aggregated by taking the average value as the
final index score, i.e. the AFAL in this study. The final index score is also ranked for ease of interpretation.

4. Results and Discussions
4.1 Scores of Dimensions in Each Country

Figures 2 to 4 demonstrate the score of each dimension contributing to the AFAI in each country. In Singapore, the
advancement of Fintech’s regulation due to the formation of the Payment Services Act 2019 has successfully led to
consumer confidence in mobile wallet adoption. A high investment deal in payment for Singapore (United Oversea
Bank et al., 2019) seems to be well worth it as consumer demand has shifted toward mobile wallets. As the leader of
Fintech, Singapore shows the highest score in Fintech adoption across the year.

Indonesia also shows a significant growth in mobile pos payment in the year 2019. Most of the investment in
Indonesia has gone into the alternative lending, yet the alternative lending adoption remained constant over three
years. Fintech lending is projected to generate gross added value of IDR 35 trillion in Indonesia (PwC Indonesia,
2019). Based on this finding, government efforts in the field of alternative lending do not appear effective in
increasing the acceptance level. These may result from poor financial literacy in Indonesia (Mariska, 2019).

Apart from that, the mobile pos payment system is increasingly being adopted in both Indonesia and the Philippines
with increasing smartphone penetration and, a higher rate of mobile data consumption (The Paypers, 2019). Also, the
Philippines Securities and Exchange Commission is still in the process of finalising the crowdfunding regulation in
2019 (Fintechnews Philippines, 2019) to increase its market access. However, these policy efforts have not been
successful, given the marginal decrease in crowdfunding adoption in 2019. Unclear and ineffective rules and
regulations fail to persuade consumers to adopt.

Both Thailand and Malaysia have seen a slight surge in all categories of Fintech adoption from 2017 to 2019,
indicating that both countries are moving ahead in a growing trend. Thailand shows a notable surge in Robo-advisor
adoption in 2019 since Thailand Siam Commercial Bank, the largest commercial bank in Thailand launched the
robo-advisor to manage its investment portfolio (Farida, 2019).

Moreover, a significant rise in mobile pos payment adoption in Vietnam indicates that the effort made by the
government seems to have been effective and in line with what has been observed in the previous report stating that
mobile phone transactions doubled from 2018 (United Oversea Bank et al., 2019). Most importantly, Vietnam
received the highest investment in payment in 2019 resulting from two large deals with VNPay and MomoPay
(United Oversea Bank et al., 2019), which further promoted mobile pos payment adoption.

Countries such as Brunei Darussalam, Cambodia, Myanmar, and Laos show a rising trend in mobile pos payment
adoption. It is a common occurrence in both emerging and developing markets as digital payments are common in
daily life. Also, uncertainty regarding other new innovative products hinders adoption in the early stages. Thus, more
effort is required to promote the adoption of other Fintech products especially in countries such as Brunei
Darussalam, Cambodia, Myanmar and Laos.

To sum up, external factors such as government regulatory efforts, as referred to in the theory of technology
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acceptance, are expected to raise the level of adoption through improving consumer trust in new innovative products.
The clear and highly regulated Fintech environment in Singapore has produced the highest Fintech adoption, as an
outstanding example. Besides, Fintech financial literacy and investment are supposed to impact Fintech consumer
adoption in ASEAN countries.

Singapore 37.47

z
3
2
=

1
= Mobil t
 Digital commerce
7 Brunei Darussalam -‘_- 8.50 ™ Crowdinvesting
™ Digital remittance
8 Myanmar 6.02
" I—‘- = Robo-advisor
9 Cambodia [l +90 = Crowdlending
10 Laos - 3.86 m Marketplace lending
0 5 10 15 20 25 30 35 40

Figure 2. Ranking of ASEAN countries based on AFAI dimensional scores in 2017
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Figure 3. Ranking of ASEAN countries based on AFAI dimensional scores in 2018
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Figure 4. Ranking of ASEAN countries based on AFAI dimensional scores in 2019

4.2 Scores and Rank of AFAI

Table 2 depicts the ranks and scores of AFAI of each ASEAN country from 2017 to 2019. It is obvious that
Singapore excels in embracing Fintech as it always holds the top rank across three years of comparison in Southeast
Asia, and it is closely followed by Indonesia. Thailand surpassed Malaysia into the top 3 in 2019, while Malaysia fell
to fourth place. The Philippines, Vietnam and Brunei scored better from 2017 to 2019, and still secure the position in
fifth, sixth and seventh places, respectively among ASEAN countries. The adoption level of Fintech in Cambodia
showed greater progress from 2018 to 2019, which outperformed Myanmar to be eighth in ranking. Although Laos is
ranked at the bottom for the three consecutive years, its scores still show slight improvements from year to year.
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Table 2. Ranking of ASEAN countries based on AFAI

2019 Rank  Country 2019 Score A from 2018 to 2019 2018 2017

Rank Score Rank Score
1 Singapore 51.83 = 1 4435 1 37.47
2 Indonesia 51.47 = 2 39.37 2 30.40
3 Thailand 30.91 ] 4 2429 4 18.52
4 Malaysia 29.28 U 3 24.70 3 20.92
5 Philippines 23.99 = 5 1865 5 13.85
6 Vietnam 18.61 & 6 1520 6 11.77
7 Brunei Darussalam  10.59 = 7 9.60 7 8.50
8 Cambodia 9.34 ) 9 657 9 4.90
9 Myanmar 9.13 U 8 765 8 6.02
10 Laos 6.19 = 10 493 10 3.86
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Figure 5. AFAI 2017 geographical heat map
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Figure 7. AFAI 2019 geographical heat map
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4.3 Sensitivity Analysis

The sensitivity analysis is examined. Firstly, Figure 8 indicates that all three methodologies provide close scores for
all years. The result from the radar diagram indicates that the methodologies provide an accurate measure of AFAL.

2017 2018 2019
Brunei. . ﬁBnmci.” Brunei. ..
5 . : . _ .
Vietnam 1 Cambodia Vietnam - 4( Cambodia Vietnam Cambodia
30 30
Thailand J Indonesia Thailand . Indonesia Thailand Indonesia
Singapore y Laos Singapore Laos Singapore Laos
Philippines Malaysia Philippines Malaysia Philippines Malaysia
Myanmar Myanmar Myanmar
—AFAI A —AFAI G AFAI E —AFAI

Figure 8. Sensitivity of AFAI based on different index aggregation methods

Notes: AFAI_A refers to ASEAN Fintech Index based on arithmetic mean aggregation, while AFAI_G is based on
geometric mean aggregation and AFAI_E is based on entropy method. AFAI indicates the final index score taking the
average of AFAI_A, AFAI_G and AFAI_E.

5. Conclusions

This study investigates the consumer adoption level of Fintech in different sub-sectors through the construction of a
composite index called AFAL, on an annual basis for the years of 2017 to 2019. From the results, Fintech adoption in
countries with nascent Fintech development such as Brunei Darussalam, Cambodia, Myanmar and Laos are
relatively low compared to countries with emerging Fintech development such as Indonesia, Malaysia, the
Philippines, Thailand and Vietnam while countries with mature Fintech development like Singapore show relatively
high adoption rate. Overall, the ASEAN countries showed an increasing trend of Fintech adoption from 2017 to
2019.

Moreover, looking into the details of the scores for each dimension in different countries, mobile pos payment
adoption is growing in all ASEAN countries. Consumers in nascent Fintech development countries are more likely to
adopt the mobile pos payment while consumers in countries with emerging Fintech development show different
adoption intentions in different Fintech sub-categories due to the different policy development of focus in each
country. Most significantly, Singapore with its mature Fintech market has a relatively balanceed consumer adoption
across all different sub-sectors. This implies that Singapore has a well-balanced Fintech development in all
sub-sectors.

Thus, based upon these results, this study suggests that more efforts should be made in countries such as Brunei
Darussalam, Cambodia, Laos and Myanmar to boost consumer adoption in different categories of Fintech. Since
these countries have relatively lower adoption rates compared to others, it is important to start with basic education
by providing the public with up-to-date information on the introduction of digitalized remedies. At the same time,
basic infrastructure and information technology should be a focus in countries such as Brunei Darussalam, Cambodia,
Laos and Myanmar. Indonesia, Malaysia, the Philippines, Thailand and Vietnam should collaborate not only with
Singapore but also others countries around the world to become a successful Fintech hub.

In addition, government may offer initiatives to local investors to expand Fintech in the businesses especially in
countries with nascent and emerging Fintech development. Those initiatives act as accelerator of Fintech growth in
ASEAN countries. In short, this study provides a quick view on the trend and Fintech adoption phenomenon in
ASEAN countries. The findings obtained through visualization not only can enhance the interpretability for decision
makers, it is also simple, informative and straightforward for laymen to understand the Fintech adoption scenario in
the region. A better understanding on the Fintech adoption scenario can help to address different market demand
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conditions, thus, the business and public are able to make a better investment decision of Fintech-related from our
findings.

There are some limitations in this study. The use of secondary data in this study covers a short period of year and it
focuses only on the ASEAN countries. This study therefore suggests that future research should cover a longer time
period or broader fields involved in the assessment of Fintech indexes. Revealing the Fintech adoption level for more
countries is one of the future directions too. In addition, to better capture the dynamic changes in the future market,
this study proposes that future research should review the use of component series in the construction of Fintech
adoption index from time to time. Also, investigation of particular factors and reasons for the adoption of Fintech in
various sub-sectors is encouraged in future studies.
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