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Abstract

Technol ogy in financi al servi cmediag or o]
telecommunication companies have rapidly evolved into the traditional fganki
industry, offering customezentric, fasteeasierconvenientfree, financial services.
Digital-only-necbanks focus on payment, money transfer, lending for small
mediumbusinesses, and microfinancing, facilitating technological innovation such
as digtal wallet and messaging peerpeer transactions. Fintech banks generally
lack scale and trust, unnglgted in some cases with credit or liquidity risk exposure,
from the customers perspective. Fintechs are increasingly perceived as a partner for
a soure of value creation through technological advances and innovations to large,
traditional, and incumbentanks moving to accelerated digital transformation. All
innovative technologies which have laid the groundwork for major disruption in the
current digial banking revolution, set forth unimagined trajectory of collaboration
and consolidation as fintechduostry matures. This paper updates the digital
banking transformation in fintechs and incumbent banking institutions to show that
access to future fintbctrends will grow significantly in coming year3he
combined findings suggest that digitalisadbile-banking transitions emphasize

the capabilities of banking infrastructure for data sharing, connectivity, stability and
cybersecurity and standardisatiari internal and external APIs as progress
continwes within the regulatory framework of data protection as part of the privacy
act and opethbanking directives.
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1. Introduction

Financial technology, where finances mesehnological innovatiog r O Fi nTec h,
is perceptibly matured beyond the early stage, creatingeattteached on a global
scale to emerging digitétlansformation of the banking market. Since 2008, global
fintech financing activity has increased primarily in the USA, and from 2014, in
European fintech. An era of cloud and mobile banking with persaehbanking
experiences and security, predictd tihigital banking will continue to develop and
be finetuned to be more secure and to satisfy the customers. A majority of
traditional and digitally advanced banks have formed four partnerships on average
in 2018, reflected in a survey by PwC (2017), smgwihat most (88%) global
financial institutions are concerned they will lose revenue without incorporating
emerging innovations without partnerships with fintechs (Galvin et al., 2018).
The estimatedize of the digital banking market was over US$ifidn in 2017 and
the anticipated growth was over US$9 trillion by 2024 (Bhutani, Wadhwani, 2018).
Financial technology companies (fintechs) are set to disrupt revenue worth $4.7
trillion of global financal service{Schmith, Vinent, & Perera, 2018) In 2019,
global fintech investment was pulling $137.5 billion, a slight drop from 2018 results,
remaining more than double every year prior to 2QE&nkel, 2020f. The
significant proportion of 20196s deal Y
acquisition of Worldpay by Fidelity National Information Services (FIS) for $42.5
billion and the $22 billion acquisition of First Data by Fisdtvidently, some of
the largest and oldest banks in the U.S., such as JP Morgan and Goldman Sachs,
started to actively collaborate with fintech staps by heavily investing (e.g.
venture capital, M&A, private equity) for investment banking and customer retalil
bankng, while tke traditional banks like Barclays, Citi banks and other-sigbet
banks have digitalized their retmbmmercial banking with fully integrated
automation for their legacy financial services to be cheaper, faster, more convenient
and more sege thanevebef ore. Thi s is from the bank
of financial institutions, intended to bring down costs and risks, and explore ways
to provide banking services and more custeo@stric and personalised banking
experience.
Some of dstinctive fintechs emerged within fintedfanking and financial industry
such as 60 cy b edanlengplra tt fyqgrom omxr cowidder s 6 f
regulatory ancc o mpl i ance processes, 0 and they [
offering) and listed in #amajor stoclexchanges (see below, Section 2.2). The
traditional banks and fintechs envision collaboration beyond the threat of fintech
disruption. Their scale, trust, and the continued increase in technological
advancements to leverage technology andvation, mie financial services more
efficient, and more accessible to create better financial lives and customer
experience.

Fintech trends show that fintech stapgs entered the incumbent retail banking

4 The estimated finteemvestment will continue to proliferate, exceeding $30 billion in 26@®pared td61.8 billion in
2011 (McKinsey & Co., 2019).
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market involving mainly payment and bankifgg. fund transfer, lending, loans).
According to the survey by PwC (2020), 88% of financial institutions feared fintech
startupsfor digitalonly banks and global payment solutions in 2019. The survey
also revealed that 82% of banks, insurers, andtnwent managers plan to increase
FinTech partnership (PwC, 2020). Fintech is propelling FS (financial services)
companies and TMT €thnology, media, and telecommunications) companies to
digital-transform banking industry for enhancing the quality of qustoexperience

of financial services and products with lower costs and operational efficiency.
Mobile only-banks with digital walles are offering lending and payment services

to underbanked population in Asia, Middle East, and-Salbaran regions.
Traditional banks in the national and global finance system have scale and
credibility that rooted from regulatory supervision and polisy for fintechs, a
variety of valueadded collaboration and partnerships are in the future (Wharton,
2019).

The dominationof retail banking in the digital banking revolution results from
increased deployment of online and mobile banking platforms ahdeoand
mobile payment solutions among the users of smartphones and on the Internet.
Asia Pacific leads the market withen60% revenue share owing to rapid adoption

of digital payment services in China and India. This is because of growing
population & younger generation, existence of telecommunication infrastructure,
growth of ecommerce industry and the governments stppowards digital
transactions For example, the percentage of digitally active consumers using
fintech in 2019 showed the glokmlerage (33%), Europe (38%), UK (42%), India
(52%) and China (69%) (Business Insider Intelligence, 2019). Similarly, consumer
fintech adoption rates showed that China and India (87%) posit higher than other
countries, i.e. UK (71%) (EY, 2019). Thesetwesne| t s i ndi cate t he
demographic with large proportion of the younger generation (aged between 16 to
34) are shifing toward digital payment methods. Digital banking market demand is
credited with the higtvolume norcash and digital transactiomsindia and China.
Besides, the supportive government policies and initiatives in the emerging
economies, China and Indiaowld foster growing market valde.

The traditional banking models are changing due to overflow of new competitors,
digital chalenger neebanks, or digitabnly-virtual-banks, from financial
technology startips in the market after remaining in a cortdbfe position for
decades with a low customer turnover and almost no regional competition. Large
banks are investing in digitaliry their services to distinguish from the financial
technology startips with innovation and technology, while the fintetbital

banks are catering to a niche segment of the market.

The methodology of this study adopts a systematic review acrosfinteestment

data and analytics including global financing data from venture capital and private
equity firms, corporate vemte capital division, hedge funds and government

5 In Europe, the Netherlands is an exceptional case witke than 90% of the smartphone users ddgphobile banking
services.
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backed funds for the period between 2010 throdthuarter of 2020. We focus on
fintech companies, those offering technologies for banking (e.g. savings, loans),
payments (e.g. transfer), corporate finafeg. lending to SMEs) and personal
financial management although fintechs provide technologies and innovations for
capital markes infrastructure, financial data analytics and cloud platforms,
insurance, portfolio management, and cybersecurity, legalcampliance, and
accounting. The consolidated data are assessed and evaluated from four different
perspectives of interests of @agroup of

I. fintech starups, technologynediatelecommunication companies,

il. large, traditional and incumbent banks,

iii. bankingcustomers or users, and

V. fintechinvestors of listed fintech companies.

This review updates the development in fintechs space and how traditional firms
retain the banking industry and the TMT posit them into the coming years. In section
2, the changesiretail banking models are described with critical assessment.
Section 3compares and updates the leaders between2008 and 2012020 to
oversee the evolution of fintechs on offering the services and products. The
summary of distinguished fintech m@s into the future is shown in Section 4,
followed by discussion, and cdoding remarks.

2. Preliminary Notes
2.1 Literature Review

An unmistakable trend is underway, involving rapid deployment of digital banking.
This is evolving not only as new technolodpyt also as a measurable level of
enthusiastic support amomgstomers. In one study of 400 customers in 4 major
banks in Brunei Darussalam, 31% of respondents were using Internal banking, and
46% reported being satisfied with it. (Seval & Rahim, 2011).

It is not merely customer satisfaction that defines this trémibvative digital
banking channels also reduce costs compared to traditional channels. Terminal
based banking reduces transactional costs to 58% and rhabie channels to
15% of traditionacost levels. (Haas, 2014)

Another study, of 170 branchesafarge bank, pointed out the key role played by
customeicentric banking organisations, and that digital technical plays a key role.
This relies on two service capabilities, customer orientatial customer response
capabilities. (Setiat al, 2013)

As this rapidly expanding and new approach to banking grows, core assumptions
must be reexamined and so must public policy. (Sheth, 2011)

What makes this digital revolution so appealing even tooyniaditional banks?
Business strategy must adapt or becoiveotete, and the digital strategic posture

of banking has a growing influence on overall digital business strategy. This was
according to a study based on 400 th&sed firms between 1999 an0B.
(Mithaset al, 2013).

It may be ironic to observe that #ss revolution is underway, large numbers of
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managers and IT professionals are unaware of how and why digital infrastructure
evolves over time and how this affects their operations and custesponse. A

study involved 41 cases of digital infrastruet@nd paths to successful outcomes.
(Henfridsson & Bygstad, 2013)

These studies and outcomes demonstrate a point observed time and again: The
digital revolution is happening, and it is a fastving change in banking and other
industries. At the same timmany managers and professionals are not fully aware

of the profound implications of this revolution to their organisations or their
functions within those organizations.

2.2  Digital Transformato n of Incumbent Banks

Disruptive technology in financial services, fintechs have digitally transformed the
banking industry with focus on custorraantric financial services, expanding for
SMEs. Overwhel med by fintechs advandes,t ec hn
the traditonal investment banks are remodelling their operations by extending their
core platform to retail and commercial banking, while incumbent retail banks
rapidly shift their business models toward digital mobilisation for a faster, more
secure and more persadised customer banking experience. Almost all traditional
banks, leveraging their strength in a regulatory and existing customer base, have
collaborated with fintech market entrants incorporating emerging innovative
technologies fothe last few years. Awe enter a new decade, the banking and
fintech industries will grow further in a form of joint venture, merger, and
acquisition, toward consolidation among banks, fintechs and technology firms, and
social media network providers. Dtigl tools such as Aland blockchain, data
platforms, regtech of cybersecurity and strategic partnerships will be essentially be
well positioned to be retained in the banking market of fully digital transformed
financial ecosysten{Khanna & Martins, 2018

Traditional banking has been largely unchanged and unchallenged until digital
banking began with the brantfased banking model in the early 1990s (see Figure

1 below). The first Internet bank was Stanford Federal Credit Unite USA

in 1994. A the dawn of online banking, the number of bank local branches has been
significantly reduced worldwide. At the same time, there has been a steady increase
in the number of digital banks worldwide. ING Direct was the original digital
disruptor, startingsan exclusively online bank in 1996 and attracting more than
20 million customers in 9 countries over a little more than a decade without the need
to invest in physical infrastructure. Thefintedlela n k 6 N26 6 was fir st
banking licence in 2@ Facebook will launch in 2020 a social netwbdsed
banking facility while Amazon will offer an-eommercebased checking account
feature in 2021. As of 2020, mobile banking apps, direct deposit to P2P payment
and Alpoweredcloud-based banking platforsn become a norm to banking
customers. The timeline below of the development of digital retail banking indicates
there was a significant implication of a change for a next stage of fibsdting

from around 2019 when fintech APIs leal across large bankall types of these
collaborations and partnerships such as M&A, Venture Capital (VC) and Private
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Equity (PV) has reached a historical deal value in 2018 and 2019, reflecting the
fintech industry entering a matured market.

Digital-only banks or challeger banks are competing with traditional banking
institutions. Generally, these nd@ital mobile banks show features of user
friendly interfaces, competitive pricing, commissibbee stock trading,
cryptocurrencies for premium acaeus, and virtual idetity verification, Apple Pay

and Google Pay and P2P transfers by phone or email to the same bank users only.
These customerentric fintech companies raised over $2.5 billion in 2019. These
upstart digital banks are the fastgsbwing sector among fintécstartups as they

offer convenience and ease in banking, for instance, nearly a 40% drop in bank
visits. According to time survey (2016), consumers prefer to interact with their
financial institution online (67%); Hperson at a bra (57%); smartphon®5%),

ATM (52%); and phone (26%) (Pilcher, 2020). Digitadly banks are growing in
numbers and revenad over the worldBhutani & Wadhwani, 2018) They or e
major reason the numbers of bank braneieset to drop 36%approximately four

visits per year) from 2022022with mobile transactions rising 121% in the same
period so thabankinginteractions on laptop and desktop devices will decrease by
63% between 2017 and 20ZPilcher, 2020).In the next five years, 88% of all
interactions withretail financial institutionsvill be mobile. A shift towards mobile
banking from desktop banking is not happening at the same rate across every
demographic.

Monte dei Paschi di Siena Bank

Barclays UK, first debit card

Bank of America
First direct by Midland Bank
Bankque Direct & ING Direct in France; Stanford Federal Credit Union US

Egg credit card UK with fintech senfor, eWise

Fineco Italy, ING Spain, Smile UK

Discover Financial Servies, Skandiabanken Nordics

Yodlee US [account aggregation in the US]

Rabobank the Netherlands
Bank of Tokyo-Mitsubish +Jibun Bank Japan; Ubank Australia (NAB)

[ ] Fidor Germany; Simple, Ally UK

N26 gets banking license; Hello Bank France; Instabank Russia

WEBank & MYBank China

Monzo, Revolut UK licensing process

Open Banking UK and API calls across large banks

Facebook Bank [social network, cryptocurrency]

[ ] Amazon checking account

Figure 1. Timeline of Digital Retail Banking (1472 2021)
Source: History of digital banking Byerdict (2020).

t
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As Figure 2 below shows, paymdiritechs share 84 % of fintech banking,
followed by fund transfer (68%); personal finance (60%); personal loans (56%);
traditional depos#/savings accounts (49%); insurance (38%); and wealth
management (38%) (KPMG, 2018). Mobile payment innovations by large
techrology companies, such as Amazon, Google, and Apple, have their own
payment platforms and continue to roll out new features subloaeetric access
control in order to meet the cust-omersao
free. Often, mobile payent platforms are building programs and offers based on
the userds purchase hi st-lpankgand Rmkyapesnt i nr
handle mobile payments, contactless payments, mobile wallets, blockchain
technologies, smart speaker systems, idemgtification technologies, and Al for
security. These are already well on their way toward boosting cashless transactions.
According to Statista digital market outlook (2016), estimated mobile payment
volume will increase from $8.5 billion in 2015 tafeld by 2020 for $274.4 billion

in the United States. The annual average growth rate 2@DR1 was +629%.

Digital banking markt value is estimated for over $9 trillion in 2024 from $7
trillion in 2017, an average growth rate over 4% for the peridd8-2@. Digital

retail banking sector share posits over 75% by 2024; investment digital banking
segment growth rate posits 8% forl80 24; and transaction services sector share
was over 90% in 2017 (Global Market Insights, 201 The increased mobile
payments resulted from exponentially increased mobile and Internet users
worldwide (World Bank 2018)and also the growth of mobilea@mmerce sales
worldwide, which was increased from 52.4% in 2016 to 67.2% by 2019, according
to O0eMar ket er0b8). The share wilhrcteas® T2.9% and the total
mobile ecommerce sales will be $3.56 trillion in 2021.

Financial technology aers a broader range of applications from simple to complex
include online and mobile banking platforms and appsrsonto-person
(P2P)payment apps forndividuals; peeto-peer lending for small or medium
enterprises (SMESs); budgeting apps; ra@lolvisers; mobile payments digital
wallets; cryptaurrencies; international transfer; foreign exchanges; savings; mobile
brokerage and trading apps; personal financial gemant, automation of
accounting/tax support for SMEs; clebdnking; fraud protection and
cybersecurity. Figure 2 below exhibits tfieancial transactions within fintech
banks. Fintechs include, broadly, 84% of payments; fund transfer (68%); personal
finance (60%); personal loans (56%); traditional deposits/savings accounts (49%);
insurance (38%); and wealth management (38%) (KPM@B8R0OWith these
potenti al applications of fintechs and
competencies can leverage fanovation strategy with fintech starps through

B2B partnerships would affect the fintech trends over coming years.

6 Statista etimates as of November 2016.

7 Source: Statista (2017)Digital banking market, by Global Market Insights.

8 Source: World Bank, individual usirthe internet (% of population9.72% in 2017, anchobile cellular subscriptions
(7.858 billion2018) 19662018.

9 SourceeMarketer (2018)
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The fintech vith consumeicentric starups or infrastructure providers may huddle
coping with customer acquisition costs or regulatmgllenges while incumbent
banks may lack a speedy execution of new technology at the sgade nft.e ¢ h 6 s

/ « P2P & B2B; B2B payment processing

* Digital wallets
“‘;/ Payment (84%) & TranSferS » Point apps like SME enable; Youth banking; Mobile
(68% ) teller

* Open APIs for engagement-Customers; FinTech & 3t
party developer

“‘ Online/MObile Retall banking; * Financial software, services, Digital wallets
. 0 0 » Omnichannel Hub
“ SaVlngS (49 /0)’ Insurance (38 /0 )’ * Al-cloud base-digital business engines
| Wealth Management (38%) » Cyber-security, Fraud
. ) . + P2P, SME B2B lending
Lendlng & FlnanClng + Trade finance; merchant services
"\‘ . * Personal finance management; Wealth management;
\ | (Personal Finance: 60%; Liquidity management
| Personal Loans: 56 0/0) * Treasury; Taxes; Trading; Government, Corporate
\ mitiatives

Figure 1: The FinTech Ecosystem

Digital-only banks might be cheaper because they do not open branches and just
maintain the website and no administrative employees due to automation of process
of the applications, and more convenience. But at tim&sers run into problems
and cetila éverythsig online. Fintech disruptors might not have banking
licences or not hold a deposit insurance, moreover, they bound to be prime targets
of the financial fraudsters, cybercriminals, or hackers. The soligiom partner

with traditional banksThe first stage of fintech challengers between 1996 and 2015

was coming disruption and threat with new technologies to large banks, after the

transition period of 2022017, and since 2018, the collaboration betweegel

banks and fintechs came bothrdgtion and synergies.

Table 1 below (Galvin et al, 2018) categorised fintechs with four shapes:

1. Fintechs as new entrants, staps, and attackefsoking to enter financial
services with customearentric financiatechnologies. The key challenge foist
group is the cost of customer acquisition.

2. Fintechs as traditional banks or incumbent financial institutitret are
investing significantly in technology to improve better customer experience and
respond to congditive threats and partnership opportunities. Some examples
are JPMorgan & Chase, GoldmancBs, BNP Paribus, ABN AMRO bank,
Citibank, BBVA and other large banks.

3. Fintechs as finteclkcosystermetworks by technology companies ke -0 Appl vy
Pay 6 anrdc aorMlasnet wor ksd which offer fir
existing platforms with materiging user data or relationships. 262021,
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Facebook and Amazon will enter fintech industry to utilizing their platforms,
user data, Al, and cloud platform.

4. Fintechs as infrastructure provideselling services to financial institutions for
providing dgital channels in real time (e.g. H2 Holding), for automating legal
and compliance of accounting systems (e.g. Blackline), for a portfolio
management platform (. SS&C Technologies), and for a cansurance
operation platform (e.g. Guidewire) (see belbable 1)(Galvin, et al., 2018)

As the fintech industry matures, incumbent financial institutions and large banks

should strategally engage with fintech disruption, whether by building their own

capabilities or by investg in a form of JV or M&A. The four categories of fintechs
would further consolidate for scale and regulatory provisions, at the same time new
fintech entrants (g. on cybersecurity) would unstoppably enter the fintech market.

Table 1. Types of FinTech Banking Examples from Listed Companies

[1] Fintechsas new entrants,
startups

6Squared: The credit car gsemwieestd €
smaller businesses that could not traditionally afford card acceptance
s er vi c egquare Ehpitald midroloan platform fosmall businesses
deploys a specific poindf-sale (POS) platforrBquare for Restaurants
@Cavia§ Square's food delivery alithsh Apps a digital wallet P2P
payments. (See above Figure 2)

[2] Fintechs as incumbent
financial institutions

60 J PMor g a nAcqdrbda\WWe®dy a platforms to integrate payme
solutions, new almobile bank, Fan

[3] Fintechsas fintech
ecosystenmetworks

6 P a y Phe Wadild's first digital wallet showing growth and innovatior
the area omobilecommerceMobilepay ment s, 6 One ]
than 120 million consumers and 10 million merchants registered on tf
platform.

6 Mast er c arachdisiionEExAR G ,t swhi ch st a
Predictive Technologies, isaclecbda s e d a n a Nybata c a |
Securitycreates wital identities for consumers based on passive
biometricsBr i g ht e r i-ppweéed plasfornathat h&lps detect
fraudul ent OltiobiesanSeuhcAfricam mobile pagments start
up,; Vacalihkdgrovides Fast ACH transactions in a number of
different geogrphical makets.

[4] Fintechs as infrastructure
providers selling services to
financial institutions

6Gui dewi r ed: Provides property
platforms that enable insurance core services, from data analytics an
digital engagmenttoud er wr i ti ng and cl ai ms
60Technol ogi esdé: Provides soft wag
management, with baabffice functions, to financial institutions, asset
managers, and trusts.

0 Bl ac k!l i nbasgd softvare platotndto tatnate regulatory
compliance in accounting practices, reconciling financial data, in real
6Q2 Hol di n g ddsedlaBdrmsorrsmadldr lmakis@nd credit
unions to apply digital channels.

Note: Authors own compiling of the examples, the second column.
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Traditional banks are shifting toward digital channels and collaborating with fintech
companies for increasing Internet and smartphone lseeslopting online and

mobile banking platforms to deliver more custoroentric products, provide better

banking eperiences$ faster, safer, and convenient paymeras well as to reduce
operational costs. Fending off cykatacks is one of the majonallenges in digital

banking. Retail banking sector shared over 75% in the total digital banking market

in 2017 wth transactional services (over 90% share) toward banks developing new
business models to cope up wi tthroughhe cha
integrating or connecting distribution channels. The digital banking market are

highly competitive due tthe presence of both multinational companies and fintech
startups. Some of the digital banking fintechs focus on collaboration with banking
institutes to gain market share. The multinational TMTs and banking institutes are
acquiring fintech startips to develop their own omrthannel digital banking
products to meet their customersod requi |
McKinsey (2019) expestthat US banking will continue to consolidate via bk

bank and fintechs M&A a decade after the 2008 finamcisis. The market reaction

to bankto-bank and fintech mergers has generally been positive and banks have a
better capital position to exdeuM&A as the average retuon-equity raised from

8.6 % in 2013 to 10.8% in 2018. More than 60 US banks withsae&&tL0 billion

to $25 billion might be attractive acquisition targets for regional banks (with a high
costincome ratio and a low loasts-deposits ratio}® Interestingly, both old and

large investment banks and incumbent retail banks have evolveddtowar
digitalisation for their extensivbanking models.

Digital transformation can offer opportunities for banks to build on core strengths

to create sustainable outcomes by improving their existing customer base and
operational capabilities, strengthen aggment, and use of big data to reflect
customersd6 needs. Banks can grow beyond
mortgage, auto fina® and insurance into relevant financial ecosystems.
Extending beyond the core can allow banks to form a netebralue across
industries and create their own fiecosys:!
want at lower cost and with greater conesice.

The evidence below indicates all banks are not ignored digital growth strategies.

For instance, the lae i nvest ment bank, Gol dman Sa:
extension their investment banking to retail banking through HR transformation.

By early 2017, about onéhird of Goldman's approximate®,000 employees were

computer engineers, and most trades weglaced with complex computer
algorithms. Followed by the change in HR for trading automation, the new platform
Marcus Goldman offered to USistomers consumer banking for personal loans,
savings accounts, a personadifioandé ap@
The bankos busi nefecgs withsno branchést appmwach that t e ¢ h
reflecting the organizational approaches innevadm within existing businesses,

and by expanding for unconventional growth opportunities in consumer banking

10 The consolidation has steadily reduced the number of US banks from roughly 15,000 in 1985 to about 5,000 in 2018.
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that represents a good fit with competitive position in investment barn&wigman
Sachs6 Marcus ent er 4edding franclos irc 2016 swhiche r fior
recently surpassed $3 billion in US consumer lending volappears to be an error

T removed Goldman used established digital sales and marketing techrtimues
become a leading provider of consumer finance in a short period of time which
evidences while technical i nnovation 1is
led new digitakapabilities that delivered the most value quickly, as it hit $1 billion

in loans in just eight months while competitors took over a year, launched in the
UK in September 2018 offering its savings product, seized 100,000 customers in
the first month to hal onto a legacy position (Brodsky et al 2018pther large
investment banks have focused on reddvisory services for their wealth
management platforms dbkeir digital transformation effort.In 2017, Morgan
Stanley | aunched OlAclcyerscsh |nfvfesrt e dh g@®Me Mrei
|l nvestingd and Deutsche Bank, ORobinéd.
An example of retail banking digitalisation can be seen in Wells Fargo. Tke ban
upgraded digital experiences in its core banking products by adding a predictive
banking featureto provide tailored financial guidance to existing customers.
Barclays took a datdriven approach to rolling out new features and updates for
customers andmall to medium sized businesses to view personalised experience
of faster and more efficient wayo visualise bank statements.

Ideabank and ING have extended into banking adjacencies by providing services
like accountgeceivable management, factorirajyd castlow analysis to small

and medium enterprise customers. Post Bank, for example, hasebdemiargest
provider of mobile phone services in Italy.

Large and traditional banks can create significant value by rapidly executing a novel
business modeto deliver a servicasinfrastructure, or entering new market
segments via digital channels bdson baclkendinfrastructure of banking
platforms, capital assets, banking licenses, core banking products, renting their
balance sheet to small fintechsdgproviding credicard processing to retailers,
instead of competing with neimancial techs onhe customefacing front end of
platforms or appéCleary, et al., 2018)

3. Main Results

3.1 The rise of invisible digitalfintech banks

Investments into digitabnly- banks more than tripled in 2019 to US$5.2 billion
from US$1.6 billion in 2018. Foundering into the category of payments (28%) and
lending (25%) startips took over half of global fintech investment while insurtechs
ranked 13% A maturing fintech industry shows théite number of fintech deals
globally rose to record level to 6.8% in 2019. However, the numbers of fintechs
startup decreased to 3,472 in 2019, reflecting a mature fintesntket, from around
6,000 fintech @trt-ups in 2017, and stood at 13,000 in 2014. The trend indicates that
fintechs easily persuaded customers by offering a-foseised designed mobile
apps for money transfer and payment. This is gone as nowadays, great user
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experience is the norm that mdstancial institutions have transformed, offering
full mobile functionality with besin-class design. Customers, as a result, require
more reasons to switch to new fintech offerings. Fintechs and large technology
companies (e.g. Apple, Google, Microsaitd Amazon) will focus on dataharing
analytics with Al and prioritisation on cybersecurity in coming years.
Digital-only-virtual banks offer global payments, peer to peer (P2P) transfers,
contactless MasterCard with free transaction fees on checkihguamnt accounts

or the equivalent, which a transactional account t intended fortoekdgy
consumptions and payments. Some of looming digitdy banks are Revolut,
Moven, Monese, HelloBank, FirstDirect and Digibank, among dozens of others in
2018 (Pither,2020).

Figure 2: Competitive Landscape

Best Future of Fintech Stocks (2016-2020)

4 A Y N
' Selected Challenger Banks
in the World
2016 2019
LondinClub Corp BlackLine (SaaS, B2B) 2016 2019
On Deck Capital Inc (2006) Global Payment (niche)
PayPal : Money transfer JPMorgan Chase Atom Chime (2013)
Workday Inc: HR (2005) MarketAxess (Investment) Simple Atom Bank (2014)
Apple pay/ Google/Mastercard/Visacard Mastercard & Visa mybank Nubank (2014)
2017 Mercadolibre Monzo N26 (2015)
Envestnet (cloud-based wealth PayPal Webank Revolut (2015)
management) Q2 Holdings Tandem Neon (2016)
2018 2020 fidor bank Monese (2016)
3PEA International (1995) Square N26 Monzo (2017)
NetSol Technologies PayPal Moven Crypterium
International Money Express Goldman Sachs starling bank ~ (2017)
RumbleON(2013) Green Dot fintech Uala (2017)
Points International (B28) Mercadolibre (Mercado Pago payment
/ platform, PayPal partnership) \ /‘

Note: Above show compiled highly ranked fintelsanks in the markéCrypterium, 2020)

Figure 3 shows selected and highly ranked (in value, growth,irerestment

anal ystsdé recognition) recommen2020 f i nt
and on the righhandside box, showing, digitadnly-fintech-banks in 2016 and

2019. The digital anks that topanked in 2016 were Atom, Simple, Maybank,

HSoure:
https://www.nasdag.com/articles/5-great-stocks-for-the-future-of-fintech-2016-03-14
https://www.fool.com/finvesting /2017/09/21/the-best-fintech-stock-to-buy-in-2017.aspx
https://investingnews.com/daily/tech-investing /fintech-investing /5-top-fintech-stocks-2018/
https://www.fool.com/investing /best-fintech-stocks-buy-2019-financial-technology.aspx
https://www.fool.com/investing /stock-market/market-sectors/financials/fintech-stocks/?referring_guid=c9f3d06a-8d8a-4d9f-aa57-92bl1a564d72e
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Monzo,Webank, Tandem, Fidor bank, N26, Moven, and starling bank. Atom, N26
and Monzo were highly ranked looth2016 and 2019onzo, founded in 2015, is
one of the UKOG6s first 6digital onlydéd ba
via a mobile app withnstant predictive overspending notifications and auto
budgeting feature§.he weak features of digitainly-banks compared toaditional

banks are often not available outside a certain country or region, ldve&ATM
withdrawal limit, fee for sendingioney, a fee for (international) ATM withdrawal,
international purchases fee 4%, no debit card or limited banking servicetlyno
maintenance for premium account, slow customer service, no loans, and system
interruptions for updates/maintenan@éiklos Dietz, 2016) Nonbank owned
highly ranked digitabnly banks are Chime (US), which offers Visgbd card with

no fee; Fidor (Germany), which offers an intetlesaring currenticcount and
GoBank (US), which offers prepaidlidecard; Koho (Canada); Loot (UK); Monese
(UK); Moven (US); N26 (GermanyNeat (Hong Kong); Revolut (UK); starling
(UK); and USAA (US) (2020). The top finteebanks include Atom; simple;
Maybank; Monzo; Webank; Tandem; Fidor bank; N26; Moven; and Sgaboiank

in 2016 (Figure 3 above). In 2016, Simple offered ease oeintsdaces;Moven
provided a pioneering mobile monayaragement app and is now partnering with
financial institutions to provide this service to retail customers. In 2017, Envestnet
was ranked as a top fintec company, providing unified wealth management
technology and products to financial advisors and ingiitat This sort of
wealthtech will continue to disrupt bot!
management in coming yea

In Figure 3,highly ranked challenger banks in 2019 included: BlackLine (SaaS,
automation); Global Payments (payment pssing for niche industries);
Mastercard (global payment network with more than 2.5 billion credit and debit
cards, supplementasgrvices to its fintechs clients); MarketAxess (electronic fixed
income investment trading platform); PayRaibital wallet patform, 267 million

users including 21 mil. Merchants); and Q2 (digital and mobile banking platform

provider).
Figure 3 shows topanked digitalbanking service providers in 2020, including
Squar e, PayPal , anables&nak eenchabtsapiocredit@rgiu ar e

debit card payments with a simple dongle that plugs into smartphones and tablets.
It processes card payments ataammualized rate of over $100 billion, and has a
thriving smaltbusiness lending platform, Square Capital withnd#lion monthly
active users. Square offers peoftsale paymenprocessing that accumulated over

7 million monthly users as of December 201®8ayPal is undisputed leader in
online payments, its Venmo perstaperson payment platform has emerged as an
industry leader. PayPal has acquired complementapgmenerce tool Honey and
built partnerships with over 300 million active accounts at tldeo#2019. Green

Dot, one of the fintech bankirgsa-service (BaaS) platform companies, offered
prepaid debit cal two decades ago but is losing market share to companies like
Square and PayPal.
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The distinct element of virtual banks is generally ownetrégitional banks and a
digital bank named 6B6, for instance. TI
Yorkshire Bank incorporating Apple and Google Pay. Similarly, Bank Mobile is
owned by Customers Bank and offers P2P mobile payments; CBD Now is owned
by Commercial Bank of Dubai; Singapore based DBS Bank owns Digibank
(headquartered in India) and currently offei&allets and mobile investments in
India and Indonesia; Finn is owned by JPMorgan Chase; First Direct is owned by
HSBC and was the first trudirect bank on earth (1989); BNP Paribas owns
HelloBank and is one of the largest and most sophisticated ehigitdds in Europe.
Mashreq Neobd is owned by Mashreq bankin
Bank Leumi in Israel; Simple is owned by a Spaiiahking group, BBVA; Simplii
Financial and Tangerine are owned by Canadian banks CIBC and Scotiabank,
respectively

Fintechb a n kkey0 innovations focused money transfer which has been
traditionally dominated by large incumbents such as Western Uniah an
Transfer Wi se. Fintechds payment i-nnovat
only banks break the mongsanser borders financially and enable users to make
global payments., no staups have gained scale of the two payment incumbents.
As fintechs mature, at some point they must decide whether to go public. Many
fintech founders have preferred to stay in thegte market to avoid the burdens of
public listing in the IPO (Initial Public Offering) market. Many pé¢epeer (P2P)
lending fintechs, sutas Adyen, the Dutch payments fintech, listed in June 2018,
and has seen its share price double. Funding CtredelUK P2P lender, listed in
October 2018, growing over 50% a year since its 2017 IPO.

Some challenger digital banks have raised signifisamhs of capital, but still
struggle to monetize their products effectively; others have not yet delivered a
current account product due to complications around banking licenses and
regulations Fintechs have revolutionized the financial sector in manyswigm
increasing the use playment gateway®.g. WePay owned by Chase, Braintree
owned by PayPal, Amazon p&ayPal) to providing credits, boostingemmerce

with easier account setups and transactions.

The fintech sector has undergone a greatafegdowth and disruption and is being
funded more fronventure capita{VC) investment thamitial public offerings
(IPOs). In 2018, according to CB Insights, ¥acked fintech companies raised a
record $39.75 billion over 1,707 deals, more than twieathount in 2017. Among
public fintech companies, in 2019, Fisersquiredrirst Datafor approximately
$21.8 billion. Fidelity National Infanation Services (FISgcquiredwWorldpayfor

$35.3 hillion. These were two of three biggest deals in fintech history. Fiserv and
FIS, targethng some of the largest merchant processors, suggesting that the
competitors keep an eye on each other.

3.2  Competitors to collaborators

Despitedigital disruption in the financial services industry, fintech sigg and
large technology companies haveaoshared only a tiny portion of global financial


https://www.fool.com/investing/2019/01/22/fiserv-acquires-first-data-everything-investors-ne.aspx
https://www.fool.com/investing/2019/04/10/fidelity-national-information-services-acquires-wo.aspx
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services revenues, (valued at $120 billion in the US) that have grown 4 percent
annually ovet he past ten years. From the banl
demand for fintech services and products isgis1owever, and the survey report

by PYMNTS (2019) found that 90.6% of consumers in the US respondents stated
that their primary banks fit tireneeds, Trust was still the mested answer (63%)

from respondents. It was followed by other answers suckasgto-use online
banking services from the 57.5% of consumers who would be interested in banking
with nonfinancial institutions (i.e. digitaonly-banks), and easip-use mobile apps

at 44.4%. The five most popular brands for banking for respondenttheitag

tech and fintechs: 30.5% PayPal; 24.8%azon.com;17.5%Walmart; 14.9%
Google;13%Apple; Mastercard; an8quare Recognizing the neeand benefit of
combining strengths in partnership models between fintechs-ugsrtand
incumbent financial ahtechnology institutions for the relatively flat years from
2009 to 2017, fintech stamps and incumbent banks and card companies partnered
with fintechs and have redefined the financial industry from 2018 through all sorts
of strategic leveraged collatadion among them. Anajority of global financial
institutions fear they will lose revenue withowmicorporating all the emerging
innovations tiroughpartnerships with fintechs.

Clearly, banks are moving to collaborate with fintechs rather than debeliopwn
in-house solutions, taking advantage of technological innovations while often
saving costs and time through partnerships, venturtatgmivate equity or merger

and acquisition. Banks perceived collaborating with fintechs would create value
att he core of t Hneovaboa radtivities thirough aagile digitdl
transformations while overseeing their internal capabilites emmimp et i t or s
partnering strategies.

Banks move to digitize further in highargin areas such as lending, finiagc and
investing and to partner with artificiatelligence companies (Akchs) to improve
customer service (see below 5.2) so that thayesambedded analytics and Al that
entails digital engines of bidata, omnichannel hub, and digital experiences.
Digital experiences include online and mobile banking, digital wallets, point apps
like SME enable, youth banking, mobile teller; open ARIs &ngagement
customers; fintech and thigharty providers (TPPs). Digital business engines
include core, liquidy management, wealth management, payments, trade finance
and treasury. Banks can offer a mix of internal and TTPs (e.g. fintechs) offerings to
provide customers with easy, es®p access to financial products and the ability

to address multiple financiakeds through integrated chann@srreto, de Freitas,

& Volin, 2020)

Most incumbent banks, insurers and investment compdnaes partnered with at
least one fintech company since 2018 from 55 percent in 2016, either si®iave

or through strategic partnerships for value creation, andrtbheyd to invest in their
fintech paterships over the next few years. According to McKinsey (2019),
global venture capital (VC) fintech investment in 2018 reached $30.8 billion, up
from $1.8 billion in 2011. PwC sees 82% of current financial service providers
increasing partnerships, intasent and acquisition, and international development
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within the next five years (PwC survey, 2017, McKinsey, 2018, 2t19).

From the fintech statips prospective, they reach a saturation point in digital

marketing channels, and many are actively logkor partnerships to grow their

business and combine higher speed and risk tolerance with and flexibility in reacting

to market changes with largeramystem firms like ApplyPay, Mastercard, Visa,

Facebook and Amazon, with their broad customer netwooks tineir core internet

businesses. For fintechs, the incumbent

current account mortgage products, andddyeacity and capability of compliance

and regulatory competencies are highly valuable for newer andesrfiatech

entrants. Large banks perceive that fintech companies are potent sources of

innovation and insights from an externally developed technol@ggviding

advances for banks to disrupt themselves.

Some examples of recent cases are

i Gol d ma n coSabaration dvith Elinvar® and acquisition of United
Capital and its FinLife CX digital customservice platform to add an
advisorled techenabledp | at f or m. Gol dman Sachso
an augments strategy. FnmerslaplwithAppieact s C
Card by adding digital features for fraud and theft protection, including
those which allow consumers to monitor their spendirrgahtime.

ii. JPMorgan Chase earmarked $11.5 billion in 2019 alone for technology
investments, an examples t he bankdés recent acqu
support its position in payments. the
fintechs including OnDecka small business lender; Roostify, a mortgage
fintech; and Symphony, a secure messaging app. JPMorg@h as e d s
recent acquisition of WePay for $400 million supports its payments platform.

il Citi bank partnered with Demyst Data for credit scoring fodileg division
and plug and play financial capability. Citi Ventures invested in
Betterment, Blue VineC2FO, Chain along with big data and analytics
startups. Citi bank developed Citicoin which is in-preduction as a
digital currency.

V. In 2015, ING hunched what it called FinTech Village, an accelerator for
stattups i n Belgium, and I NG Ventures,
fund focused on fintech investing a total of 115 st over the last three
years, of which ING has builstrategic peanerships with Kabbage, the
automated online lending platform provider fall back-to-front platform
integration for lending.

V. Santander bank partnered with Socure biometrics fintech, and SigFig, and
Santander InnoVentures invested a $1@lllion for fintech fund.
Santander develops OpenBank in Spain, a digital bank which operates
outside of the bank. In lendingeferral programs with FundingCircle
adopted for both Royal Bank of Scotland and Santander while Santander

2 pwC, 2017 Fintech Report.
13 15/05/2019.
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and Royal Bank of Gaada are workig with Ripple to develop crossorder
blockchainbased transactions for payment.

Vi. Banco Bilbao Vizcaya Argentaria (BBVAS the second largest bank in
Spain with digital innovation. BBVA is using OnDeck scores to assess
small businesses d&ing for loars. BBVA has partnered with Dwolla in
reaktime payments.

Vil. HSBC is partnering with Ayasdi to combat money laundering, while Erste
Group Bank has introduced vidéased identification with the aid of IDnow.

In investments and accoumtanagemet services,

vii.  ABN AMRO Bank has collaborated with Tink to launch a personal
financiatmanagement app.

iX. Barclays has partnered with Flux Systems to give customers itemized
receipts on their smartphones, allowing them to see in detail how they spend
their noney. Barac isvorking with Barclays to provide reéime analytics
that can predict fraud and computer outages.

X. Betterment Holdings has partnered with BlackRock and Goldman Sachs to
expand portfolio options for increased personalization. Risk and custome
service, whie less active, are picking up the pace. For example,

Xi. BNP Paribas has integrated the SPIXII chatbot for customer service, and

xii.  TD Bank has integrated the Kasisto conversational artHictelligence
platform into its mobile app.

xiii.  In 2018,PayPal madedur acquisitiongor a combined total close to $3

billion. Mastercard acquiredocalink, a company specializing in instant
bank account transfergisa acquiredearthport a crossborder payments

specialist.
Recent merger cases reflect thieicus on incrasing geographic footprints, scale
efficiencies and capabilith ui | di ng. McKinseyds 2019 re

capability and fintech in total strategic collaboration and partnerships was 14% in
200911 and 34% in 2020 while the shameof scale (flom 51% in 20091 to

36% in 201820) and geographic expansion (from 20% to 13%) in total
collaboration/partnerships were reduced, indicating an intertemporal saturation in
investing fintechs industry after the fintebhng for the marketPplari &
Ruddenkau, 2019). Generally, US regional banks face intense pressure to build new
capabilities in advanced technology and analytics to transform a digital banking.
To them,M&A is one of the ways to benefit regional banks to strengthen their
competitive positia for greater size and scale to challenge larger banks. The
examples of merger case in 2019 include TCF with Chemical Financial and BB&T
with SunTrust. BB&T and SunTrust, on the day of the merger announcement, saw
share value of both cmpanies increase By percent and 10 percent, respectively.
BB&T, in acquiring SunTrust, and announced a astings target of $1.6 billion

and plans to invest a substantial portion into digital banking

McKi nseyds report st at efidtechsisrowed Mp&did s by |
2018 and for 2019 and that M&A strategy and integration will prove critical te next
generation transformation in US banking, although less than expected performance
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was realised in the total shareholder return (TsR). M&A tramsecby US banks
between 201019 showed new productg.9%), capability/fintech-4.2), scale |

3.1%), and geographic expansie.9%). The potencies of the full spectrum of
opportunities of integration to improve cost productivity amv talent pools
through bankto-bankand fintechs could be assessed as these are missed in the TsR
performance categories. US regulatory reform is supportive forsimédi and
regional banks with lifting the requirement. Relating to liquidity and contingent
capital, countparty credit riskand shorterm debt limits, stress testing of Dedd
Frank. in section 165 Enhanced Prudential Standards (EPS) in 2018 for Bank
Holding Companies (BHCs) with consolidated assets between $50 billion and $250
billion. The changes imply lowdiquidity and coningent capital that would lead
lower systemic risk and stress testing compliance costs. Many regional banks need
to assess the full range of partnership opportunities to banking advances further into
digitization and advanced analyti¢Seth et al, 2019)

4. Advantages
4.1  Banking-tech infrastructure, regtech frontier
4.1.1 Core Banking System and Capital Market Infrastructure Fintechs

Hundreds of fintechare focusing development on their core banking system (CBS)

and capital market infrastructure (CMI) to sugdmanks and financial institutions,
increasing productivity and lowering costs while generating new sources of revenue.
Core banking system (CB8techs have emerged, but CBS do not seek to disrupt
incumbent banks, but rather to build a profitable bessrby helping banks upgrade

their technology capabilities in a modular, ope® | . Thu s, changing
is less costly, risky, or complicatedi t hi n t he banksd pl anne
leading CBS fintechs is Mambu, an infrastructure provider offe@BS products

for larger customers such as New10, the digital bank launched in the Netherlands
by ABN Amro in 2017. Other banks such as FB@nk alopted the Mambu system

for banking, and for the Mambu cloud banking platform, Asto, Cheers, ZestMoney
and Maedo; N26, the first paBuropean mobil®nly bank with 5 million and

P.F.C. adopted Mambu as a core banking platform. CBS fintechs are likely to
continue to target smaller banks or focus on-oore areas such as Ferratum,
Folkefinans, Mynt, OakNorth, @nWenance, adopted Mambu as the platform for

their lending business.

The role and importance of CMI techs have been growing in the past decade as
changes in the regulatory environment in the markets have been enacted, such as a
mandatory central counteayiy clearing of ovethe-counter derivatives or reporting
requirements in bugide firms. In coming years, CMI applications will grow
although thenumbers of fintech new entrants across the broader financial services
sector have declined since 2015 du¢tbe f i ntech industryos
saturated around 2017 toward clearly entering collaborations and the partnerships
stage. CMI applicatianincorporate advanced analytics and artificial intelligersce
available and aggregated data volumes thrarggiital markets and financial and

(
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economic data. The CMI applications also seek to use of the Distributed Ledger
Technology (DLT) of blockchain ta range of CMI operations of clearing and
settlement, and as alternatives to initial coin offerings (IC®)I fihtechs enrich
efficiency through matching technologies based on cloud and quantum computing
while expanding new asset classes in traded nsarket

CMI applications will gain in productivity for postade services utilising
automation and robotics. Forstance, regulatory tech firms (regtechs) will bring
efficiency and standardisation to regulatory and risk management reporting. To date,
most CMiIfintechs are smaller stamps developing products as components within
the CMI industry and appear to be infg integrated in working with existing
providers. Gi ven CMI fintechsdé great
analytic capabilities, theentry could disturb the CMI industry at scare. According

to the McKinsey survey (2018) of the members of Werld Federation of
Exchanges (WFE), respondents report perception largely positive about the
potential of CMI fintechs, expecting enhanced proiitgt or new revenues or
revenue growth from incorporating their technologies in development of their
internd capabilities by collaboration (40%) and joint ventures (25%) because for
internal development, limits in needing resources storages and ragd spe
innovations to develop own solution, and securing diverse talents. Just 9 percent of
survey participargt of the 46 WFE members surveyed cited acquisition of fintechs
as the most effective approach.

The CMI providers can transform with weltech andimesch companies.

Wealth management technology companies (welthjechartups estimated
funding reaches $@ billion include micreinvesting, digital brokerage, and rebo
retirement. For example, the weltech migmgesting apps in 2020 include
Acorns Robinhoal, ETFMatic, Chip, NutmegStash Clink, WiseAlpha
WealthsimpleandMoneyfarm Weltech will continue to reinvent managed
personal finances and mienavestment, digital brokerage platforms and apps for
novice investors to invest in stock markets.

4.2 Al personalisation and integration for banking platforms

Artificial Intelligence (Al) has been integrated into the financial indusing
experts predict a stronger relationship between Al and fintech as one of most
popular trends as the transition to the-88&da cloud and datsharing accelates.
According to the annual Internet Tren@eport by Meeker (2019), there will be
more than 200 zettabytes of original and duplicated data or structured and
unstructured data by the year 2025, indicating meaningful insights from vast data
and Al algorihmwill enable consumers to satisfy their peral financial needs and
increase the accuracy and quality of decisions at a reducedrgaoskample, they
might usebig data for predictive analysis manage risk by creating risk profiles to
identify how risky a certain investment is. Big data based predictive analysis for
creditors can be used to detect financial fraudsters from analysed big datditp ide
the buying habits and behaviour of cusewmThe large and traditional banks can


https://www.acorns.com/
https://robinhood.com/
https://etfmatic.com/
https://getchip.uk/
https://www.nutmeg.com/
https://www.stashinvest.com/
https://clinc.com/
https://www.wisealpha.com/
https://www.wealthsimple.com/en-gb/
https://www.moneyfarm.com/uk/
https://www.smartdatacollective.com/how-predictive-analytics-shaping-future-of-fintech/
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provide personalised user experience as so do fintechs using the machine learning
and Al tools. Al has a critical role to personalise delivery of core banking services
to leverage across a range of commercial fonstfrom virtual Al assistants, robo
adviser and intelligent chatbots or other smart systems and to predict consumer
behaviour patterns.

Al helps process, store, and drive insights from big data, facilitat@dime
omnichannel integration of businesatelligence to deliver a personalized
marketing experience for their customers with more relevant and useful information.
For example, chatbots are adopted to 85% of banks to interact with the customers
with improving productivity for personal bankingrogersational interface that can
provide 24/7 service, instant responses to queries, and quick complaint resolution
to significantly improve customer experience in the financial sector. For the age of
digital banking, chatbots will need to become more huilitento meet the demands

of younger generatior{glinds, 2018) Al and predictive analytics technologies also
helps reatime decision making to directly influence business praggog. lending)

and brings higher returns bgducing operational costs and speed the titran a
mobile-banking perspective, Al and personalisation have a critical role to engage a
better banking experience for sslifficient banking customers. For exple, Al
powered systems gather data and aealywith the intention of recommending the
best investment choice to the mobile banking users. Al providing a full justification
of the choicé

Al-powered systems being implemented can help reduce baaksging and
operating costs by 22%, and thatitbmean $1 trillion savings by fiA@ning Al
automation strategies.

Some banks use Al to help make credit underwriting decisions and lending decision
using a credit scorer powered by Al to determine thancial health of the loan
applicant, for instace. Consumer lending platforms are increasingly incorporating
iterative machindearning (Al) approaches to steadily improve current performance
by the capability to combine advanced analytics and distencéivdom data records.
Banks and other finandianstitutions will increasingly rely on Al to handle risk
management, security to deal with the incidence of cybercrimes and financial fraud.
Fintech starups are using Al algorithms to improve and expgnancial services

credit offerings, insuranceptions, personal finance services, and regulatory
software. Funding to Al stattps reachedecord highsn 2016. According to CB
Insights, core offeringncludes the application of Al to serve the financial services
industry, including commercial banking and credit offerings, insurance, asset
management, accounting, and personal finance, as well as reguéatdry
compliance services.

14 Most popular customer service sedre: Freshdesk; Zendesk; Freshservice; LiveAgent; and Vision Helpdesk.
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CB Insights (201ycategories 9 main segments:

I. Credit scoring/direct Lending (AffirmZestFinance);

il. assistant/personal finance (DigKasisto, Cleo);

iii. guantitative and asset managemé&gsntient TechnologieNumerai);

iv. insurancel(emonade Cape Analytick

V. market research (Datamimklphasense);

Vi. debt collection (TrueAccord;ollectAl);

vii.  business finance & expense reportiAgfZen Zeitgold);

viii.  predictive analytics@pera SolutionsKensho Technologigsand

iX. regulatory, compliance, &rdud Detection (TrifactaPigital Reasoning
Systems.

Other notable Al fintech statips using deep learning in fintech services are
Element (segment: enterpris€rbital Insight (Satellite image analysis), Cape
Analytics (real estate insurance), Captricity (digitizing paper trail), and Descartes
Labs (satdite image analysis|CBNSIGHTS, 2017) Axyon Al provides deep
learning solutiondor capital markets and asset management, partnerships with
RefinitiviThomson Reuters and IBM. Axyon Al completed a EUR 1.3 million
funding roundled by ING Ventures. Capital.com provides a mobile trading app,
which allows investors to trade financial grzts, raised US$25 million by VP
Capital(Fintechnews, 2018)

Financial institutions and large tech companies arghadvorld are adopting Al

for task automation, customer services, behaviour analysis, and detecting financial
fraud. They are making larggeale investments in related technologies and
estimates the number to reach US$10 billion by 2020 (Fintechnews).2018
Amazon, Apple, and Google are pushing the boundaries of deep learning (DL)
research and may soon bring itha&l tools to financial services. For instance,
Amazon uses machine learning (ML) tools for lending. Amazon India unveiled a
seller lending netwdx using machine learning to facilitate loans. Large banks like
Goldman Sachs and JPMorgan are building déglicAl teams and partnering with

DL startups, increasing adoption in the near term. Applications for Al technologies
exist across nearly the emtispectrum of financial services, from algorithmic stock
trading, detecting credit card fraud, investmentisaté and market research and
sentiment analysis (Fintechnews, 2018).

4.3  Blockchain & dlt in global fintech ecosystem

Nakamota® first introducedthe concept of cryptocurrency and the blockchain, an
undisputable computer file that is decentralized andiloliged, in 2008 and 2009.

Due to the developments and contributio
concept was released, blockchain is wing the financial industry by enabling

the requirements of fintech to be effective in performance in tefmsvacy of
transactions involved, security of transactions conducted, and significantly faster
speed of transactions between banks. Finamsadutions will use blockchain for

15 Source: Journal adie and letter by Satoshi NakamoR®0§ blockchain2009 Bitcoin).


https://www.cbinsights.com/company/sentient-technologies
https://www.cbinsights.com/company/lemonade1
https://www.cbinsights.com/company/cape-analytics
https://www.cbinsights.com/company/appzen
https://www.cbinsights.com/company/zeitgold
https://www.cbinsights.com/company/opera-solutions
https://www.cbinsights.com/company/kensho-technologies
https://www.cbinsights.com/company/digital-reasoning-systems
https://www.cbinsights.com/company/digital-reasoning-systems
https://satoshi.nakamotoinstitute.org/emails/cryptography/15/
https://bitcoin.org/bitcoin.pdf
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smart contracts, digital payments, identity management, and trading §lares
2019). Blockchain can speed the transaction time of issuance stage up to settlement
phase that may take at least a day in implementafianks and other financial
institutions can build smart contracts based on blockchain involved business or
trarsaction. To fully implement the cryptocurrency blockchain for fintechs and the
financial industry at large, R&D is in progress as of 2020.

For example, blockchain fintech remains on the path of financial transactions with
low processing fees and globalach. Usingblockchain wallets,blockchain
innovation will be used for payments, funds transfer and digital identity
management(Vermeulen & McDermott, 2017}® Funding in blockchain
companies increased to $450 million globaiy2016(Szmigiera, 2020)

Customer adoption of truly innovative business models takes timesraalter

scale attackers may require heavy infrastructure investments over a long period
before revenues start coming in. Blockchstiartups, for example, are attracting a
significant amount of venture capital with radically new infrastructure for payment
and other sectors. However, incumbents remain cautious, with blockchain
remaining in prototype mode, and the leap to revegarezation yet to take place.
Payments continue to dominate partnerships, due mainly to aggressicesow
strategies by fintdccompanies but also due to the immense opportunities that new
technologies, such as blockchain, might offer.

The technology offee by blockchain offers multiple potential benefits, including

a higher level of authentication and improved resiliency. Bibak technology
could allow organisations to use distributed public key infrastructure to authorise
users by their devices, whigha stronger method of authentication than passwords.
The certificate data is managed on the blockchain, making it hardeylber
criminals to attack the system and falsify certificates. Financial services firms may
adopt this technology in cases whenereased levels of access controls and
authentication are required.

4.4  Open banking APIs, payment directive (psd2) andlata sharing

The fintech regulations will be intensified with increasing cybersecurity threats and
blockchain hackings although countriedi address fintech regulations at their own

pace and standards. In the age of digital banking, regulators wouktalginize

data breaches, based on the General Data Protection Regulation (GDPR) 2002; the
Payment Card Industry Data Security Standare C | DSS) 2018; Eur o
which took effect in 2018; and the California Consumer Privacy Act (CCPA) of
2018,impat i ng the financial services indust
confidential and sensitive data.

The banking sector is ond the most regulated industries in the world with the
supervision of the financial conducting authority and the cieodirak together with

16 Opinions around use cases for blockchain vary by couiatrgxamplethe countries that have adopted cryptocurrencies
are Turkey, Brazil, Colombia, Argentina, South Africa, Mexico, Chile, China, and Indone&ie US dbar is substituted
with cryptocurrencies in these countries for the business (e.g. oi) tiadther purposes (e.g. drugs and arms trades), against

using US dollarsBuchholz,2019.


https://www.statista.com/chart/18345/crypto-currency-adoption/
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legislations at a regional and global levels. For example, money transfer and global
payment transactions should prot@ transparency and amioney laundering
based on the US Foreign Account Tax Compliance Act (FATCA) and
Sarbane©xley Act of 2002 (SOX).

Fintech digital banking delivers customer value propositions with a better customer
experience. The large banksse advantage over trust based on the regulatory
approval of holding bank license with deposit insurance scheme$ganrking
regulatory supervision. Digitadnly-banks or finteckbanks should meet the
national and regional compliance and the regulatagyirements for their banking
services. For example, the mobldased brokerage app provider, Robinhood
planned to offe checking and savings accounts with 3% interest rates to account
holders, however, the plan was interrupted by federal regulators, atbd 8tat the
money would not be insured by either #exleral Deposit Insurance Corporation
(FDIC) or theSecurities Investor Protection Corpooa (SIPC) With
consideration of regulatory variation, WorldRemit and TransferWise in the UK,
plan to expand into neighbouring Europeasuntries before moving across the
Atlantic, which requires additional regulatory compliance. Each state in the US
requires its own licenses for money transfer, which makes US expansion more
cumbersome than for European operators.

The consideration of bottegulatory requirements would cause a next generation
of banking applications relating to personal data protectidrsharing data among
B2B operations t hat wi || i nfluence t
(PulkiewiczKrzysztof, 2020) Financial services need to become increasingly
digital, automated, and data driven. Banks, fintechs, andlategs will work
together to deliver the best possible financial services products to consumers.
Banking APIs are at the core of digitmansformation. Regulation can provide
structure to data sharing, and consumers will demand greater control, traagpare
and trust over the process. In the European Union and the United Kingdom, the
Second Payments Directive (PSD2) and the Open Bankitigtive are giving

more control to the customer over payment data. In Europe, gptnitglto connect
tobanking AP s i s possible to obtain history ¢
or checking availability of funds due to PSD2 effective on 14 Semer2019"’

With regards to Open Banking, a new third parties emerge and existing third parties
being reduced as blks and merchants transact directly for cost reduction with
efficient transaction®©pen Banking Directive that came into force in Janu@fg2

in the UK lead the regtech banking Application Programming Interfaces (APIs)
solutions that were available in to. Digital banks such as N26, Fidor and Klarna
are reinventing open banking. In the United States, large banks are striking data
sharingdeals with individual partners in a departure from the aggregator model, e.g.
the Chase partnership with Intuit andeW | s Far gods partner shi
Finicity. The advent of Open Banking means banking data is shared between two

17 On 14 September 2019, the Second Payments Directive (PSD2) went into fulladifi}oér Europe. See Krzysztof
Pul ki ewi cz, 2020 on O60Open banking wave is coming, but are
fintech?d.


https://www.fool.com/investing/general/2013/07/16/are-my-savings-safe-a-game-of-thrones-guide-to-fdi.aspx
https://www.fool.com/investing/general/2013/07/16/are-my-savings-safe-a-game-of-thrones-guide-to-fdi.aspx
https://www.fool.com/investing/brokerage/2014/05/11/what-sipc-does-and-does-not-cover.aspx
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or more unaffiliategarties to deliver enhanced capabilities to the marketplace that

data and integration options allow for constructnfintech ecosystem that helps

banks provide differentiated and customer centric products and services. Data
sharing is depending on marlgttuctures, regulatory environments, and consumer
attitudes toward privacy and security. Open banking notions wsglltr in
implementing new APl$or financial data, alternative underwriting, and lending,
facilitating new payment streams, and openingatt Al ecosystems (McKinsey,

2017). Open banking and data sharing are commonly associated with APIs although
there ae no truly open APIs in financial services dur to security, regulatory, and
privacy concerns.

Account Servicing Payment Service (ASPSpvyilers are typically banks (i.e.

current accounts) and ndrank payment companies (i.e. payment accounts) that

offer accounts to customers subject to the scope of its authorisation.t& 8RS

access interfaces establish through which TPPs can accessitket o mer s 6 pay
accounts in a secure manner, and to ensure that these comply with the applicable
requiremerd in the PSD2 and the regulatory technical standards. Under PSD2 an
baccount i nformation service6 isedan onl
information to a payment service user on payment accounts held by that payment
service user with other paymeservice providers. An Account Information Service

(AIS) provider is a company authorised to access an individual or SME's account

data fromtei r fi nanci al institutions with ¢t
largest banks are required by law to coynpith these requests from the AISPs.
To fintech API providers to banksd int

should focus either on mamising the quality of security, connectivity, and stability

of the APIs or minimising the effort of implementation. However, the development
of bankirg APIs solutions is inconvenient situation of the scale of differences in
API standards. The APIs providdry banks are different across different API
standards, and each bank has a different approach to how it complies with PSD2
directive. There are notikbbanking API platforms include Revolut, a tiased
fintech, BanqUP, a Belgiuthased platform that worlsmilarly to what the Plaid
platform does for the US Market, they already connected to over 50 banks from
eight countries in their aggregator platforiine case of BanqUP, a Belgitmased

open banking platform and its cloddsed Sandbox, encountered ddfd
standards across different national and multinational APIs and their
implementations in Europe. Furthermore, often APIs provided by banks are
observed significantly differ from the final API that thighrty providers (TPPSs)

find not easy to design ¢hfunctionalities of the production APIs to connect to
access data and also allow any entity without a TPP licence to build its solution.
Standardsre treated as guidelines by banks together with Representational State
Transfer (REST), a set of rules thAPIs originally posses&requently tool APIs
require stability and reliability issues that changes to a production API may cause
failure to conneed application. Another issue of banking APIs is the differences
within a standard of a single API sotlsame banks support additional features and
functionalities of the API standard but ignore some elements of the API standard.
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For example, a standhpayment is allowed but a ignore scheduled payment if the
latter are not useful. With PSD2, that begioshange, and user consent and the
right to be forgotten is creating a better market balance.

Besidesblockchain based smart contracts are a digaatract that will be widely

used for fintechs. Smart contracts are robust in terms of trust and exeasitine
devices named a public blockchain would prevent breaching the authenticity of the
contract to see the execution of the contract.

4.5  Cybersecurity, regulatory compliance, and regtechs

The cybersecurity industry is growing fast with an increaskegrnemerce and a
number of Internebroadband and mobile network subscriptions. This digital
transformation is global. Consequently, cybersecurity vétidme a high priority

in financial services in coming years. The rapid speed of digital transformation in

the financial services sector will continue to be susceptible to -@attsaks and

cyber risk exposure due to the concentration of financial angdagsets. Digital

and mobile platforms to deliver services and products face challenges in their cyber

security (Tantrigama, 2019Financial cybercrime continues to be one of the biggest

challenges facing banks and financial institutions, and with setiraaes putting

the cost to the global economy at over $2 trillion each year, it's critical that abpart

come together to mitigate the impact and protect their customersicreasing

number of consumers are interested in mobile apps on their smartphone to
accomplish basic financial tasks. According to the survey of U.S. Consumer

Payment by Total Systei@ervices (Tsys, 2017) the highest percgage of the

respondents are interested in is stopping fraudulent transactions t80S#)ce

2017, more than 80 percent of financial institutions are on average partnered with

at leasbne fintech company or a technology provider that creates a vulitgrab

of exponential rise in cybattacks through partners, customers and third party

vendors (e.g. software tools and softwasa-service products).

There are two key legislationslating to protect personal data online:

1. The GDPR2016/679 (Generdbata Protection Regulation) is an EU law on
data protection and privacy for all individual citizens of the European Union
and the European Economic Area and the transfer of personalulside the
EU and EEA areas. The GDPR came into force on 25 Ma§.201

2. The CCPA (California Consumer Privacy Act) islaa privacy law that took
effect on January 2020 in the State of California. The CCPA applies to
businesses that collect Califorrm r esi dent s personal
privacy requirementsatei ke t hose of the EU6s GDPR
Regulation).

18 Saurce: Report byfotal System Services ot).S. Consumer Payment Study. Findings: Instantly view credit and debit
card transactions for reviewing recent card transactions (72%); Turn a card on or off based on merchant, time, and location
(64%); Receive insint offers from a store they are visgi{69%); Keep loyalty and reward points on a phone (56%); 56%

for transferring money to family and friends; 51% for making payments for purchases at the checkoutfssadentA

sizable majority (63%) are now agj banking apps, up from 46% in 20Tsvo-thirds of consumers are familiar with-&pp
payments, and that percentage jumps to more than 80% for the respondents under the age of 34.

19 Seethe effects of the EU GDPBy Mike Chapple.
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For consistency, the federal law will follow the CCPA with a consistent privacy
policy across the states in the USAntiech cyber security stamps, cloueplatform,

core banking providers and fintech banks will fimee their products and services

to meet the requirements of the GDPR and CCPA. | Incumbent banks will update
these and other regulatory requirements irrihouse legal and compliance units.
Increased regulatory scrutiny and enhanced privacy laws based on theE2EDPR
and the CCPAJUSA meanthat threats may will leverage the data breaches and
regulatory fines. According to Cybersecurity benchmark studyt(igama, 2019),

firms use multifactor authentication (90%); Interret-Things (I0T) (62%) and Al
(44%). According to the study, 68% usleckchain as cybersecurity measures are
expected to increasé. 56% responding to the survey said Al offers potential
benefits including the ability to automate complex processes for detecting attacks
and reacting to breaches. However, Al and Inteofidthings (IoT) can be used by
threat actors to carry out sophisticated attacks. Out of cyber threats, malicious code
seels to steal computing resources to generate revenue via mining of
cryptocurrencies. Once the malware is deployed, usually through staattick
methods (e.g. malicious links, script injecting), the malware goes to work in the
background, usually withoutiggering any warnings.

The digitalization of financial institutions concerns sensitive personal information
about the fintech businessodel. The cyberthreats that people are concerned about
were identity theft, money laundering, cyberattacki hackingDigital banking
customers and smaller fintech banks are vulnerable to manipulation by
cyberterrorists and cybercriminals who often tarthee digital banks with less
investment in security due to budget constraints. Updating security systems and
security9 f t war e should be fintechsd and thei
Generally, incumbent banks have comparative advantages over-digitaheo
banks. Tr ust from banking customerlousedue t c
regulatory compliance and risk management twis relies on the mandatory
banking supervisions such as Basel Il and Ill, andlgpositguarantee scheme in
thebanks & h cme erasof @digitanobilelbanking, there is evidence of
cybercriminal attacks or fraud in banking and mobile paymesmsé#ctions.
Recent trends in cyber security and global -amdney laundering (AML) uses
sophisticated machine learning (ML) and Al ightt financial fraud and abnormal
financial behaviour.

A key question is:

Which technologies will fight against finasal crime in digital banking?

The cybersecuritfintechs on antfraud, cyber security, and global antbney
laundering (AML) in digtal and mobile banking use Al, incorporating other new

20 There are emerging cybercrimes relating to digitatency hacking. Money transfer using cryptocurrencies are
unregulated that makes cryptocurrency a targdtdokers the main targets are crypto exges. The first major hack was
Mt.Gox , the exchange handling about 70 percent oBiédioin transactions worldwide by 2014. In 2011, at least $8.75
million washackedwith losses 0$350 million (850,000 BTCs)i2014 though recovered 200,000 BTCshe Targest hack

was Coincheck in 2018 for lassof $500 million worth of NEM tokens to hackers in 2018.  In 2019, Binance was hacked
for $40 million worth BTCs due to data breach. The exchange security shoulgroeéah and use own wallet rather than in
an exchange to secure money transfer worldwide using cryptocurrency \{@fgisoPro, 2019)
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tech with biometrics technology on authentication to preventmsaipulation or

user impersonation, verification of legitimate or suspicious behaviour access,
anomalies or malware, and behaviouiahtetrics, often used for the investigation.
McKinsey (2019) estimated that the cybersecurity industry will growarage of

12% per year and reach $300 billion by 2024, including identity, authentication, and
access management (IAAM), security infaton and event management (SIEM),

and privileged access management (PAMCloudsecurity starups offering
Internet gcurity and website performance services often act as -Cased
software web gateways or clondtiveplatforms, and identity prot&on.

Goldman Sachs backed ibgskays in sandbox. whictiefends networks against
malware, cyber threats, and data la#f an innovative direeto-cloud approach.
(Columbus, 2020). Fintechs in this category of regulatamypliancefraud
detection from cybercriminals to hack systems growing and enabling Al and
robotic process intelligence to distinguish unauthorisezkss for data breach.
Notable companies include Trifacta and Digital Reasoning System, NetGuardians,
Fraugster and Risk Ident. Examples of two of the fintechs as&GUMrdians,
helping over 50 Tier 1 to Tier 3 banks worldwide to fight financial crirsieagu
augmented intelligence combined with other security solutions for fraud
investigation. Fraugsterods technology pr
risk management for payment service providers such as Ingenico ePayments and
Six Payments, ahhedges payments with an annual volume of EUR 35 billion.
Risk ldent developed two arftiaud products, DEVICE IDEN and FRID to prevent
payment fraud, account takeosgand identity theft, securing more than EUR 50
billion in transaction volume. An exafte of payments fraud prevention solution
providers is Kount. Its webased platform provides a tool to reduce fraud for small
and midsize merchants. Fiserv financ@aime risk management solutions fit large
enterprises. Fi s er Rhane gpop aad Andraidrappswithghe o r t s
largest network of trust and risk data, linked by adaptive Al fortned fraud
prevention and account takeover protectiBisewr is innovating for both issuers

(e.g. False Decline Defence) and merchants (e.g. Amttimn Optimization),
ensuring legitimate transaction approval. Google, Microsgéithazon, and
Facebook all have consumer identity services which provide common rstsuhola
identity and enable interoperability. One notable identity fintech is Oktahwhic
focuses on IAMi@entity access managemerahd other IAM providers, an identity

as a service (IDaaS) models on data breaches and authentication, including:
Microsott Azure Active Directory, IBM, Oracle, Centrify, and RSA SecurlD
Access as of 2019.

2! Lots of cloudsecurity starups issued IPO and listed on major stock exchanges in the né@#ely Cloudflare Zscaler;
SymantecPalo Alto Networks; Fortinet; Splunkscaler;,CrowdStrike; CyberArkVeeva;Okta; Arista Networks.
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5. Discussion and concluding remarks

To some extent, fintech starps and challenger banks gained competitive
advantage over traditional banks by adopting a matgteric user experience.
Incumbent banks and financial services companies provided slowsiamde
function apps to retain their loyal existing customers (Waracle, 2020). As of 2020,
even after the growth of the cashless payments space in recent yearajotiity m

of payment transactions around the world are still done in cash and consuimers st
use branctbased traditional banks though digitally-banks offer better interest
rates and fee structures. (Frankel, 2020).

Large and incumbent banks acceleratigital transformation by combining
experimentation and prototyping into new initiasvin the fintech ecosystem,
incorporating multidisciplinary approac!t
technological innovations to provide a cheaper, maeur® and convenient
customer experience in their banking services. Fintech will agmtio provide
technological advances and an agile execution while experimenting with the new
technology, focusing on user experience and customer value propositstirg t
processes in the shortest possible timescale. This improves digital applications,
accessing core banking services via digital channels (Waracle, 2019).

The fundamental growth drivers of digital banking transformation depend on
leveraging datalriven Al-powered insights that meet changing customer behaviour
and their financial and b&mg needs online. They may provide -ddiven
personalised seBervice br 24/7 response, increasing investment in fintechs,
supportive government policies, growth ofcemmerce industry, and rising
adoption of electronic mobile payment solutions. Thsthl enges f i nt ech
regulatory framework to cope with threat obeyattacks (Bhutani & Wadhwani,
2018) . Further mor e, fintechoés future w
challenges and opportunities faced by insurance, regulatory and invesangas

via the insuretech and regtech worlds. This will be an impodamsideration in
coming years. Al will get more prominence in integrating consumer data, financial
data, and relevant information. Blockchain cloud computing services and digital
bord offering are another fintech future trend (Verdict, 2020). The trandibi the

cloud platforms is accelerating with growing use of data sharing and data volume.
Equipped with the integration of machine learning and Al in financial services, large
and taditional banks can provide hypgersonalised user experience as dietihs.

Part of digital banking transformation, robotic proeaggomation will continue to
improve, enabling financial institutions to be more efficient and effective in
repetitive adhinistrative requirements as well as to ensure meeting regulatory and
acounting compliance requirements. Investment in fird@gtomation of financial
services is expected to exceed $30 billion by 2020 (Waracle, 2020).

The development of the digital bankirevolution is no longer a question whether

or not fintechs will trangfrm traditional banking services, but which emerging
fintechs will provide for the challenges of creating value and capability, how they
will be funded through collaborating of merginr acquiring, joint venture,
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private equity or IPO; and how financiaktitutes and technologyedia

telecommunications (TMT) companies will interact and respond with others.

Disruption and innovation change fast, and large banks can offer mobile ipps w

P2P payment and investing capabilities, while fintbahking upstastcan offer

personal loans and mortgages. The key areas of investing into financial

technologies are

I. creating digital capability (28%),

il modernize legacy systems (23%),

iii. managing cybrsecurity, identity and privacy (18%), and

V. building modern workplaces (15%) (Deloitte, 2019).

As of 2020, the trends of technology th

services are consolidating into

1. digital-only-banking ;

2. blockdain in financial makeover;

3. a wider integration of Al in financial services and products;

4 increasing fintech regulation (e.g. data breach, credit exposure and liquidity
risk in lendingsavingfintech ;

5. enriching payment innovations;

6. collaboration betwen fintechstechcompanies and incumbent financial
institutions; and

7. use of smart contracts for fintechs.

Besides, oO0financi al inclusiond for the 1

and other financial services applications would have paietgivelopmet benefits

(World Bank, 2018) through deploying a geographic coverage model to enable 1
billion adults to gain access to a transaction account. There were 1.7 billion
unbanked adults across the globe in 2017, revealing far less than thdi@7 bi
unbanled population in 2011 (World Bank, 2018). Fintech has potential to benefit
for social and financial development for financial inclusion according to the
Alliance for Financial Inclusion (Afi, 2008). This is a step towards ensuring that
fintech should attdbute for many currently underbanked or unbanked poor
populations of no less than 1.1 billion people to gain access and availability to
financial services in Africa and South Asia. In India, fintechs redesign the
established micrfinancing busiess modeldr SME. In 2017, the initiative by
Accenture and Microsoft sought to provide a blockcHmeed ID network for

illegal aliens, refugees, and people who do not possess any goveissoeql
documents. Fintech is partly credited for the shrinkignber of mbanked or
underbanked population who lack access to basic banking services such as bank
account s. Ot her devel opment of phil ant
evolved since 2012.

Shadow banking by nebankingfinancial institutions (NEIs, includng mobile
only-banking companiegnd banking by technology, media and

telecommunication companies, funds and asset management companies, among
money market funds), typically do not have full banking licenses; deposit insurance
facility is notavailable; ad this has been a growing concern in two ways: First,
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they are outside of regulatory controls governing commercial banking activity,
and second, the rapid increase of the deggendency between banks and NBFC,
via digital banking transfornti@ans, on uderwriting personal and commercial loans
for small and mediursize businesses at microfinance scale, evidently exposes
credit and liquidity risk from both lenders and borrowers. Mebdsedshadow
banking has expanded to surpass conventlmarating in mportance. NotBanking
Financial Institution (NBFI), NotBanking Financial Company (NBFC), Micro
Financial Company (MFC) and ndrank financial sectors such as insurance,
mutual funds, and investment funds are linked with banking. In Indi&dkerve
Bark of India recognised the NBFCs (NBFCs, housing finance companies, and
microf i nance institutions)d funding and

(Fitch, 2020) . NBFI s6 in India have a

I
S

offeringloanstoind vi dual s and SMEs. The NBFI so

in developing countries. However, fagbwing shadow banking in China to $766
billion faces defaults (Bloomberg, 2020), so that the governments should set
measures for unregulated barkarctivitiesthat can recreate financial vulnerability.
Extending regulations and the financial safety net to cover these NBFIs and NFls
(e.g. fintechs, TMTs), those providing banking services and products, should be
regulated like a bank. In foreseealbleming yearsregulators and central banks
should pay attention to the repercussion of social and financial crises situations from
aggregated microfinance (e.g. lending) to lowexdit scored individuals and small
(Bloomberg, 2020medium business ownevsa mobileonly-banking by NBFIs

and NFTIs. This can avoid the vulnerability resulted from combined liquidity risk,
credit risk and reputational risk as they are not protected by regulation and often are
the target of cybercriminals.

To sum up, in conmg years, thre will be a rapid digitainobile banking
transformation on cloutiased platforms by the strategic partnerships, joint venture,

merger and acquisition among fintechs and large technology companies, banks and

other financial institutions for wae creatiorand scale synergy. Banks will need to
address the potential loss of revenue in the payments or money transfer division

where the fintechs technol ogy i-aentricv at i

services. Banks should capitalize dmeit incumbet advantage in regulatory
compliance provisions and their scale of customer accounts to exploishdaitay
agreements with API fintechs and otherthprch r ty provi der s of
APIs development in order to extend and expand tinekba épowlréd service
model. Fintech cybersecurity will become a significant priority as digrgt
banks or banking apps are the norm. The use of big data with fintech Al and
blockchain technology will proliferate for technological advances in praagent
cybercrmes, cybeiattacks and data breach in all banking services and products.
The use of fintech blockchain in capital market infrastructure and fintech contracts
will continue to grow. The old and large investment banking will extend their
busines model to etail and commercial banking via Abwered digital channels
while retail banks will extend their core boundaries to leverage regtech, insurtech
and wealthteclinvestment technological innovations and advances to improve the

or

b ¢
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pittance revenue. drge networkbased technology firms such as Facebook or
Amazon will deploy financial inclusion for more than one billion underbanked or
unbanked adults, utilizing mob#gdoud-based platforms for essential financial
services such as monéansfer, remittace, paymentand microfinance.
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6. APPENDIX 1 Labels of figures and tables

Notes:

CaseDataSetTables below are the summarised datasets that obtained from

O0Fi nTechFut ur e s 6 finfeatbarks ihthe UK eGCerimany, Frangey Spairf,
the United States of America, Canada, Austrailia, the Middle East (Barain, UAE, Saudi
Arabia and Israle), India and Hong Kong. Tables are based on the data obatinaed from

6fintech futuresbo

Table 1 Banking-Technology in the UK

Technology

Sungard Ambit Quantum; AmbitFocus Treasury Management,

DPR consulting, Phoebus, Iress’ MSO

Wolters Kluwer's OneSumX, IE, CSC's ConfidentID

WDS Virtual Agent, Grasp, TruNarrative,

Temenos Infinity Temenos T24 Transact, Omnichannel Banking Platform

Mambu's core banking system, Finastra's Fusion banking Essence

Infosys’ Finacle core banking system

GPS and Wirecard, STEP2 and Target 2, FMS (core banking operations). Dovetail (Fiserv),
Sphonic, Aquilla - accounting system

Oracle FS5's Flexcube, ACl Worldwide
Sopra Banking Mortgage and Savings Suite

Cloud Base
(Amazon Web Services, Microsoft Azura, Google Cloud)

Blockchain-Digital Currency

Name

AlbaCo; Aldermore Bank; Allicia Bank; Amicus; Hampshire Trust Bank; Metro Bank ;
OneSavigns Bank; PCF Bank ; Redwood Bank]

Bank of Dave; Rewverbank; OakNorth; N26; Recognise; Sumo

Axis Bank UK; Baroda UK Operations; ICIC| Bank UK (India); Marcus; Soldo; Starling
Bank

Soldo; Starling Bank

Soldo
SV

Holvi; Monzo; Tandem; Starling Bank; Bung
Redwood Bank; Rewverbank; Atom Bank; CSBA; B-North; Gatehouse Bank]

Babb (>Contis Group); Chip (a e-wallet); Diaspora (blockchain); Fiinu (Cryptocurrency
trading, Fiinuscore, PSD2); Founders Bank (Cripto exchange Binance); LHV Bank
(cript-wallet)
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Table 2 Digital Banking and Tech-Banks in Germany

Digital Banking for p I, bush place | spE/ ¢ ity focused banking Speciality Banking

Check24 {online banking in 2020) Fyrst (offshoot of Deutsche Bank, self-employed workers) solarisBank (B282C, a banking-as-a-platform service)
Bitwala (B2C trade bitcoin out of a current account] Holvi (business Mastercard, SumUp) Tomorrow (finance renewable energies, organic agriculture,
Consorsbank (part of BNP Paribas) Kontist (partner of solaris Bank) microcredits |

Fidor (digital anly) Penta

Insha {Albaraka Turk Porticipation Bonk, Islamic banking,
SolarisBank tech, Mastercard)

Openbank (Santander group subsidiary, full business in
2020)

Silicon Valley Bank (venture capital, M

Technology Name

Temenos Infinity Temenos T24 Transact core banking system
Oracle (Flexcube core banking system, business process management, content management and ERP software),
ACI Worldwide's software for enline banking.

Mambu's core banking system (back office processing) N26
SolarisBank, Fido banking-as-a-platform

AxiomsL for regtech

ClauseMatch/BearingPoint

Vaamo ¢ lsed Investmeant manag it

Robo-advisor for micro investing
Accounting systems (FastBill, Debitdoor)

Cloud Base (Amazon Web Services, Microsoft Azura, Google Cloud)

Blockchain-Digital Currency

Table 3 Digital Banking and Tech-Banks in France

Technology Name




