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Abstract: The popularity of smartphones and mobile networks has led modern people to live
in an era of electronic payments and a cashless society. Big tech giants use capital and
technology strength in constant penetrating of the financial industry, trying to preempt a first
move in mobile finance. By constructing a comparative analysis, this paper attempts to dive
into the strategies of recent mobile payment business players both in China and the USA, the
newcomers and evolving trend of the competition, key factors that underpin the success of
client loyalty, and future competitive advantage and limitations in an economy with
multivariate currency media available. The paper concludes that in an economic environment
where state-backed and privately issued digital currencies coexist, and the metaverse concept
emerges, tech companies should lay out new business forms of mobile payment and seek new
roles as a medium that embraces all three types of currencies and continue to benefit the
digital economy and society. It is rational to expect that tech tycoons can embrace challenges
in the mobile payment marketplace and are ready to thrive in the newly derived metaverse
market.
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1. Introduction

The traditional financial industry takes a cautious wait-and-see attitude towards mobile payment,
because it does not sure what role tech giants play in the financial service industry and worries that
they are only temporarily linking up bank accounts or further developing their unique financial
services. The traditional banking industry is forced to carry out digital transformation to cope with
the fierce competition [1]. Three crucial groups are driving the adoption of mobile payments in China:
Chinese innovators who are on par with those in Silicon Valley, a government that encourages
technological innovation, and Chinese Internet users who trust new technologies and are resilient.
Chinese regulators’ granting banking licenses for Alibaba and Tencent, two unofficial technology
giants, an open regulatory environment conducive to the development of mobile payment, and
people's expectations and support of innovative way of life, all contribute to China's tech giants'
confidence and efforts to break the traditional patterns and make themselves thoroughly practice the
development of mobile payment business [2]. Mobile finance technology was originated in the USA
but the frequency of adoption in the USA was much lower than that in China. An essay from Financial
Times argued that the mobile payments market in China had reached 38 trillion yuan, almost 50 times
the scale in the U.S. in the year 2016 [3]. The coronavirus pandemic has led to the rise of new services
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offered by online and digital payment companies. Still, fees for US consumers remain high, with
Square's average transaction fee at 2.6% and Stripe's nearly 3%. China's big fintech companies charge
less than 0.5 %, due to fierce price wars among participants. The U.S. fintech companies were heavily
relying on America’s duopoly credit-card networks to approach merchants, banks, and consumers.
They were charged by credit card companies at highly about 2% in accessing the card system. The
good news is that CBDC may be carried out shortly, with the Federal Reserve launching a fast
payment system called FedNow in 2023 that will allow efficient payment pipes to connect to digital
wallets, with consumers simply tapping, clicking, or scanning a QR code [4]. Over 50 monetary
authorities worldwide are exploring digital currencies. The reason is that if personal financial
transactions flow from banks into third-party digital realms, it is difficult for central banks to monitor
the economic cycle, especially during a crisis [5]. Although digital currency mainly replaces MO
(money circulation) cash, if the digital currency wallet is entirely independent of third-party payment
institutions and does not open its interface to third-party payment institutions, some or even most of
the functions of third-party payment institutions are likely to be replaced in the future. By launching
DCEP, The Chinese government can take back some of the financial power that Ant Group and
Tencent possessed while giving the government greater and easier insight into citizens' daily micro-
financial activity. Meanwhile, the decentralized product, Bitcoin, has achieved $ 1 trillion asset
volume worldwide, fintech companies have been granted BitLicense by the U.S. government[6].
Given the difference between China and the U.S. in macro economies for entrepreneurship, domestic
infrastructure, and regulations, as well as people’s consumption level and preference, we are
interested in how mobile payment development differ in both countries. This paper will conduct a
thorough case study between Alipay and Apple Pay to investigate the following question further:

RQ1: If both CBDC and bitcoin can replace cash in the future, how can Chinese and American
mobile payment companies prepare themselves for a changing environment with multivariate forms
of money and people's switchable choice and style of purchasing and investing?

2. Literature Review

Mobile payment refers to a bank transfer, payment, and other transaction activities through mobile
communication terminals such as mobile phones, mobile computers, and tablet devices through the
mobile networks and near-field wireless communication technology. Mobile payments launched less
than 20 years ago, have upended businesses and lifestyles worldwide. In the 1990s, the founding of
Amazon, eBay, and Alibaba set off a wave of online shopping. E-commerce companies that seized
the advantages of the Internet and the needs of international trade flourished, giving birth to niche
markets for online payment and cross-border currency exchange. In 1994, DigiCash, a company
founded by David Chaum, developed e-Cash, and implemented an unconditional and anonymous
electronic Cash payment system, trialed by Mark Twain Bank in the US and Merita Bank of
Finland,and DigiCash went bankrupt in 1998[7].

In 1999, PayPal was officially launched to process online payment services for e-commerce
enterprises, charging a certain commission for each transaction. Alipay was founded in 2004 as a
payment tool for Taobao. In 2004, Japanese operator NTT DoCoMo launched a smartphone card
based on SONY FeliCa RFID technology to realize a mobile payment under the 3G network. It also
developed ATM with mobile payment function and pioneered mobile payment. Two years later, it
launched mobile phone credit card DCMX with an overdraft limit[8]. Moneta, a smart chip developed
by SKT, a South Korean telecom operator, could also provide early financial services with online
banking that can be used internationally [9]. In March 2006, PayPal launched PayPal Mobile, a
Mobile SMS payment service. The fees charged by small merchants are much lower than those
charged by credit card companies [10]. In 2009, Starbucks in the US launched the first App that
allowed consumers to store value e-gift cards, which later became available in 2011 with credit cards
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and PayPal. NFC technology was born in 2004, which enabled mobile devices to establish point-to-
point near field communication quickly and safely, breaking traditional payment modes, such as SMS
and WAP, and providing a new breakthrough for the development of mobile payment [11]. In 2013,
Tencent launched the WeChat Payment platform based on NFC technology, and Alipay became a
mobile payment provider in 2014. In February of the same year, mobile phones users can reach Visa
and Mastercard terminals to make payments through NFC technology [12][13]. Apple also launched
Apple Pay. Asia's payments market was maturing faster than the US and Europe, benefited from the
5G infrastructure, government support for innovation and relatively low tax pressures, the explosion
of e-commerce due to the mature convergence of Internet of Things and the mobile Internet in Asia,
and the large population of mobile phone users and Internet users, who tended to save money rather
than run up credit cards. In the U.S., by contrast, credit cards and personal checks are prevalent,
merchants pay hefty fees to use mobile payment companies' products, and small stores often prefer
cash to avoid paying taxes. In addition, U.S. telecom operators have less clout than the credit card
giants, so they can't drive the growth of the U.S. mobile payment industry.

According to a McKinsey report, by 2025, 4.3 billion remaining people wait to be connected to
the mobile web, and 2-3 billion new Internet users will be harnessing the mobile web [14], which
means that they will all have a mobile device that can connect to the Internet, together forming a
substantial potential mobile payment market. Every scientific and technological innovation in history
has led to changes in the business model of the financial industry. With the increasingly fierce
competition in mobile payment, tech giants are constantly thinking about how to lay out their business
strategies for the following digital war.

3. The Success of Alipay

China has the most significant number of mobile netizens globally, and the country's encouragement
of innovation suits Alipay’s development. In the beginning, Alipay was a third-party intermediary of
the online shopping platform and injected into early customer groups with the help of Taobao’s e-
commerce resources. In 2008, Alipay entered the mobile payment market. Based on B2B experience,
technical background, and brand strength, it introduced merchants and banks to jointly create a mobile
payment ecosystem, hoping to attract more new users to use the Alipay platform. Between 2012 and
2015, Alipay began promoting digital payments with small business owners, charging no fees and
only 0.6 percent of cash withdrawals [15]. During the promotion period, small merchants will get
random rewards of 0.1-1000 yuan for each transaction. They did not need to buy POS machines but
could open stores if they had the QR codes and mobile phones, which saved the cost of store owners
and accumulated many loyal users and fans. At that time, the P2P industry was not popular, and it
was difficult for these small and micro enterprises to get high threshold bank loans. Alipay solved the
problem of online payment in their business for free and improved the payment convenience of
consumers. In China, after the reform in 2016, the total POS machine fees includes a fee of 0.45
percent on each credit transaction charged by card issuers plus 0.065 percent UnionPay network
service and 0.1 percent acquiring bank fee for each payment [16], while Alipay currently makes
money by charging merchants fees of 0.6 to 1.2 percent for the platform and keeping the withdrawal
fee at 0.1 percent, providing liquidity to merchants.

Ant and Tencent have made significant overseas investments, expanding their overseas business
footprint by acquiring or merging local startups and unicorns in Japan, South Korea, Thailand,
Singapore, Malaysia, Africa, the United States, and Europe [17]. In India, Alipay has invested in
PayTM, a local business, while in Thailand, it has invested in Ascend Money [18]. These partnerships
allow Alipay to better integrate with local consumer groups. In 2019, Alipay and WeChat Pay can be
linked with Visa and Master bank cards, providing Chinese tourists traveling overseas with a fast
payment option for shopping. Chinese tourists can also use Alipay to take a ride by Uber. In North
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America, Citcon and Veea worked with Alipay and WeChat Pay to get more merchants and retailers
to accept these two payment methods [19]. The partnerships can stimulate Chinese tourists' overseas
consumption and satisfy their shopping preferences.

In June 2010, the People's Bank of China issued the Measures for the Administration of Payment
Services for Financial Institutions, which pointed out that it is necessary to obtain a third-party
payment license to engage in payment business [20]. In 2016, The General Office of the State Council
issued the Notice of The General Office of the State Council on Distributing the Implementation Plan
of the Special Rectification of Internet Financial Risks [21]. The Clearing Department of the Central
Bank also issued a document requiring payment institutions to accept all online payment businesses
involving bank accounts through the official online platform [22]. In 2020, the Bank for International
Settlements unveiled its 20201/22 work plan, which included regulating technology and cyber
security, and promoting infrastructure for the next generation of financial markets and encouraging
digital finance [23]. Strong government regulation has intensified competition in the payment
industry, with more companies acquiring digital finance qualifications through mergers and
acquisitions after the central bank tightened license issuance. The payment industry is gradually
diversifying, and new payment tools are embedded in product and service scenarios and ecological
payment platforms. Alipay aims at the personal digital wallet in the C-side, with Ant Forest social
interactive games to optimize the user experience and enhance customer engagement and expand
more service scenarios through connecting merchants in the B-side. Alipay's important competitor in
China is WeChat Wallet, which forms a relatively stable duopoly market. As the first movers, they
create a high market entry barrier for new entrants. The transaction volume of Alipay is more than
that of WeChat. The offline payment amount of WeChat is smaller, and the number of transactions
is frequent. Alipay has more comprehensive financial services and profitable cash management
financial products. It is a comprehensive financial platform with data advantages.

4.  The Innovation of Apple Pay

Different from the situation in China, the United States has a mature credit card system, high market
saturation, abundant credit card rewards, and consumers are accustomed to overdraft consumption
with little deposit and high overall credit investigation level. Personal income tax accounts for less
than 10 percent of total tax revenue in China and 40 to 50 percent of total tax revenue in the United
States [24]. Individual business tax rates in China range from 5 to 35 percent, while those in the U.S.
range from 10 to 35 percent [25]. Americans advocate freedom, and they will subjectively exclude
mobile payment for privacy security concerns and practical tax avoidance purposes. One problem
holding back the U.S. mobile payment market is the high cost of merchant entry. It is costly to switch
credit card lovers to use mobile payment methods and to persuade a few merchants to be the pioneers
accepting mobile payments if most of the merchants only allow traditional credit cards. PayPal has
been playing a leading role in online payment. As a new player in offline payment, Apple Pay makes
full use of the volume of iPhone users and quickly enters the market to seize shares. Us credit card
giants Visa and Master have also been the top choice for Americans to use their credit cards, which
are free and charge 1-2% for cash withdrawals [26]. To entice credit card customers to use Apple Pay,
Goldman Sachs and Apple have launched co-branded credit cards that offer a 2 percent cashback
bonus, while Apple Pay charges 0.15 percent on each transaction[27]. Apple started with 220,000
merchants supporting Apple Pay. By the end of 2015, Apple expects 110,000 merchants to support
Apple Pay [28]. Phoenix Marketing International recently released the results of a new study on Apple
Pay, the online payment service. Apple Pay has an 18 percent market share in the U.S. compared to
Android Pay's 11 percent and Samsung Pay at 12 percent. Apple is still ahead but rivals Samsung Pay
and Android Pay are clearly catching up. It shows that 38 percent of all Apple Pay transactions are
in-app purchases, while 62 percent are made in stores [29]. Aiming to collect and study the big data

91



The 6th International Conference on Economic Management and Green Development (ICEMGD 2022)
DOI: 10.54254/2754-1169/3/2022769

of consumer behavior more easily, 020 businesses in physical stores have connected with third-party
payment, such as Apple Pay, to optimize services to match and meet consumer needs. Paying with an
Apple Watch may be easier than paying with a mobile phone. After setting up their usual credit card,
users can double-tap the button on the side of the watch to call up the credit card option, which can
be identified and completed at the POS terminal. Horace Dediu, an analyst at Market research firm
Asymco, said Apple sold 15 million Apple Watches in 2017, bringing its total sales since the product's
launch to 33 million and its total revenue to $12 billion [30]. Apple Pay's penetration in the
international market is rising, and the transaction volume of Apple Pay would show exponential
growth. Morgan Stanley's 2019 report predicted that the transaction volume of Apple Pay will reach
$190 billion in 2022 [31]. Digital wallet apps like Apple Pay are finally becoming a channel for
competition and collaboration between companies and other players in the space. Digital technology
is used by Apple Pay to make it easier and faster to create and capture business value through
interactions with other companies or customers. Using Apple Mobile Pay could lead to new business
models that capture new business opportunities with products and services from other industries that
share common interests and create mutual benefits.

In 2016, Apple Pay launched Apple Pay in China in a strategic partnership with UnionPay,
allowing users to pay instantly by holding an iPhone close to an Apple Pay-enabled POS terminal.
Apple Pay is less trendy in China than Alipay and WeChat Pay because, to a great extent, Apple’s
spot in a market with a large number of Android phone users who do not have access to Apple Pay.
In addition, Apple Pay is a simple payment and transportation card binding function. Still, there is no
transfer between bank accounts, cash withdrawal, living expenses, and red envelope function, while
China's duopoly has the platform to provide these services. There are hundreds of stores in China that
support Apple Pay nowadays, including many American brands such as McDonald's, KFC, and
Starbucks. However, the penetration rate is not as deep as Alipay and WeChat Pay.

Mobile payments have also spawned new, legal, and regulatory systems overseas. On December
15, 2020, the European Commission published a draft of the Digital Market Act on its website, which
also proposed regulatory directions on in-app payments, stating that device manufacturers and app
market providers should not set up monopolies and restrict other mobile payment providers from
participating in the competition in the payment market [32]. In 2009, part five of the Dodd-Frank Act
in the United States reaffirmed the minimum personal data protection standards for financial
institutions [33]. Regulation D, Regulation E, Regulation Z of the Fed [34], and the federal Electronic
Funds Transfer Act protects consumers from unauthorized transactions. However, the United States
does not have an explicit unified mobile payment law provision, only defining mobile payment as
money transmitters and extending the existing law’s scope of application.
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5. The Mobile Payment Competition and Digital Money

2017 Global Mobile Payment Scale
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Figure 1: Global Mobile Payment Scale, Data source: IDC Financial Insight [35].
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Figure 2: Global mobile payment investments, Data source: KPMG International, PitchBook
[36].

As shown in Figure 1, in 2017, the amount of global mobile payment reached $1.1T, of which NFC
technology achieved 25%. From Figure 2 we have come to a point of view that investment and
financing activities in the global mobile payment sector were also widespread, with the transaction
volume reaching $113.3b in 2019 and 490 transactions in 2020. In today's mobile payment field, there
are competitors from other industry backgrounds, and the competition pattern is apparently diverse
in different countries. In China, WeChat Pay and Alipay account for 90% of the market share, a
duopoly [37]. Alipay covers a broader range of offline public services and life scenes, while most of
the active users of WeChat Pay are users of WeChat social software. Many Chinese tech companies
have applied for digital finance licenses and opened e-wallet services.
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Table 1: Multiple Players from Different Backgrounds.

Online PayPal , Stripe , Square , Paytm , Adyen , iIDEAL , Pine Labs , KogoPay ,
Payment Worldpay , LevelUp , Paypay
Software
Technology QQ Wallet , WeChat Pay (QQ & WeChat are from Tencent) , WhatsApp Pay
Social Tiktok Wallet, Kuaishou Wallet, Weibo Wallet , Line Pay , KakaoPay ,
Media Facebook Pay
E-commerce ALIPAY, Amazon Pay
Smartphone Apple Pay, Android Pay (integrated with Google wallet later), Samsung
producers Pay , Huaiwei Pay , Mi Pay
Search .
Engine Google Pay, Baidu Wallet
Vehicle I
Mercedes-Ben , General Motors , Hyundai , Rinspeed , Volkswagen , Xpeng
Producers
Credit Card V.me by Visa, Paypass Wallet by MasterCard , JAWBON x American
Service Express , UnionPay x HCE
Convenience Konbini
Stores
Mobile MONETA , K-merce , BestPay , Epay , He Bao, NTT DoCoMo , Isis
Operator (Veriozn, AT&T, T-mobile)

As shown in Table 1, newcomers from various backgrounds had revealed their interests in the field
of mobile payment and launched their digital payment method products. The mobile payment industry
in Japan and South Korea originated earlier than the rest of the world and was dominated by mobile
communication companies [38]. Later, the Japanese Convenience Store Association launched
Konbini [39], and Japanese social software Line [40] and South Korean social software KakaoTalk
also developed mobile payment services [41]. The first NFC- enabled mobile payment service in the
US was Apple Pay. Google launched Android Pay to compete with Apple a year later. These
electronic wallets can be bundled with credit cards since the US credit card giants have launched their
own mobile payment brands [42]. Fintech startups like Stripe and Square have carved out niches in
mobile payments. Traditional automobile enterprises are also eager to try their hand and have
cooperated with third-party payment companies to develop applications in vehicle-mounted mobile
payment scenarios, such as China's Xpeng Automobile and Alipay's research and development
projects [43], and Germany's Mercedes-Benz and Visa's research and development projects [44].
Apple Pay, which comes with the Apple Watch, was the first mobile payment feature in a wearable
device, followed by imitators such as the SONY Wena [45] and Jawbone UP4[46]. Lyle & Scott
apparel has built BPay chips into the cuffs of its new jackets, allows users to pay with a wave of their
hand [47]. Worldpay, a multinational electronic payment solution company, developed a VR payment
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solution in 2017, opening the business layout of the meta-universe [48]. Chinese electronics
manufacturer Xiaomi also applied for a patent for VR mobile payment in 2021 to build a payment
method for the Meta-universe [49]. Using advanced biometrics technology, Alibaba's new
supermarkets do not require consumers to carry any mobile devices and can quickly pay through two
electronic gates [50].
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Figure 3: Finance and Technology Development Timeline.

As shown in Figure 3, the field of mobile payment has undergone tremendous innovation both in
technology and content. In the US, where cryptocurrencies are prevalent, bitcoin startup Circle,
mobile payments company Square and PayPal's Venmo have all received New York State Bitlicense,
which allow them to offer cryptocurrency services in the state [51-53]. The anarchist push for
decentralization comes at a time when many countries around the world are experimenting with the
issuance of central bank digital currencies, such as the digital euro and yuan [54-55]. Although
Bitcoins were designed to decentralize the power of money issuers and to seize the freedom of
currency, they are often used by villain to launder money or by speculators to gamble on false price.
Noticing the vulnerability, high risk and lack of regulation on the Bitcoin market, the central banks
attempt to strengthen its power as an issuer and release the CBDC as a legal tender of cash. And
because people already get used to mobile payment methods in their daily lives, it is way easier for
them to accept CBDC to make payments giving that CBDC is much safer, and more trustworthy to
some extent. In 2023, digital dollars could be flourishing on the FedNow system. Are these changes
around the world a threat or an opportunity for third-party mobile payment companies?
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As can be seen from Figure 4, the key in the field of mobile payment lies in three aspects: “Who-
pay-money.” The question of "who" is to solve the problem of user identity. In this aspect, we have
the QR code technology, fingerprint recognition, face recognition, iris (eye control) recognition, voice
recognition that several technologies, which are essential to the big data Internet technology
companies and can help them to analyze new users and repeat purchase, and then further explore the
user viscosity, user requirements, and customer purchasing power and other important business
indicators. As for the "payment"” technology, before the popularization of mobile payment, people
used bank cards to purchase goods through POS machines. Later, SMS payment and web payment
have dominated people’s daily life until the introduction of NFC technology truely opened the door
to mobile payment. As for "'money," the oldest is physical cash, then cryptocurrencies, and then digital
currencies backed by central banks. Digital finance companies can combine these three, enabling
payment methods to be applied to all scenarios of real-life anytime, anywhere, and in the future to be
widely used in the virtual reality world of the metaverse. In this way, mobile payment companies
function as digital wallets, which can hold bank deposits, cryptocurrencies, and central bank digital
currencies if permitted by law. If third-party payment companies have relevant licenses and exchange
services among the above currencies, they can meet the increasing payment needs of global
consumers. In China recently, Alipay, WeChat, and Apple all have digital RMB interfaces, which
will also be available for the 2022 Winter Olympics [56]. Third-party payment companies and central
bank digital currency are in a mutualistic symbiotic relationship. The promotion of digital currency
can rely on the coverage rate of mobile payment companies. Digital currency will increase the security
and credibility of mobile payment companies, improve user experience, and promote the rate of return
of the industry. At the same time, third-party payment companies can be actively close to the future
monetary policy, prevent money laundering and terrorist financing activities, and solve the liquidity
problems of small and medium-sized enterprises.

6. Conclusion
6.1. Main ldea

A Mobile payment is an innovative application based on mobile Internet terminal, which has become
a necessary payment platform to build a mobile Internet business model. In the future, more netizens
will participate in the consumption scene of mobile payment worldwide. Electronic payment, an
important means of transferring funds, is gradually being accepted by more bank card users, who can
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easily conduct transactions by binding their bank cards to mobile payment platforms. Based on the
in-depth elaboration of mobile payment, this paper reviews the development of mobile payment,
compares the similarities and differences between the business models of mobile payment enterprises
in both China and the United States from the aspects of credit investigation environment, user
consumption habits, national policies, and tax rates, analyzes the global competition pattern of mobile
payment, and puts forward suggestions for the future development layout of mobile payment
enterprises. In the future, mobile payment companies will integrate more different and upgraded
consumption scenarios, provide diversified and high-quality products and services, better-fit
consumers' purchasing power and purchasing intention, and meet consumers' better-quality lifestyles.

6.2. Limitations

Although the research content of this paper has reference significance for the development of the
mobile payment industry in China and the United States, there are inevitably some improvements in
this paper due to the limitations of objective conditions and other factors. This paper only does a
comparative analysis of the two mobile payment businesses, Alipay and Apple Pay, without giving
too much description of other competitive mobile payment enterprises in the industry, nor conducting
an in-depth analysis of outstanding mobile payment enterprises in other countries and regions in the
world. There is little literature about mobile payment as an emerging industry, therefore some of the
research arguments in this paper need to be supplemented, making future research in this field more
worthy of expectation. It is expected that a more comprehensive study on mobile payment can be
carried out in combination with the development of the meta-universe in the future.
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