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Abstract

With the popularization of digital finance in China, mobile payments have pene-
trated into all aspects of residents’ daily life. However, few studies have examined
the potential impact of mobile payments on people’s happiness in China. Using the
nationally representative data from the China Household Finance Survey (CHFS),
this study adopts the ordered probit regression with endogenous treatment to adjust
for possible endogeneity to assess the effect of mobile payments on residents’ hap-
piness. The results suggest an association between mobile payment usage and
increases in happiness, which is supported by several robustness checks, such as
using an alternative instrumental variable (IV), replacing the explained variable, and
removing some extreme observations. In addition, we explore the mechanisms by
which mobile payments affect residents’ happiness from multiple perspectives. Posi-
tive mechanisms include promoting quality of life, reducing transaction costs, stimu-
lating entrepreneurship, and increasing social interaction. However, as a non-cash
payment method, mobile payments may also lead to over-consumption, which is
detrimental to residents’ happiness. Furthermore, the heterogeneous analysis shows
inclusive attributes of mobile payments. We find mobile payments have a greater
positive effect on happiness of some socially disadvantaged groups, such as elderly
individuals, rural residents, the low-educated, and low-income households. These
findings supplement the literature on online happiness and financial inclusion and
refer to the possible negative impact of mobile payments. Therefore, it is necessary
to actively promote mobile payments to benefit more socially vulnerable groups and
prevent potential risks from over-consumption.
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1 Introduction

In recent years, with the increasingly close integration of information technology
and financial services, China is moving into the digital financial era. China’s digi-
tal financial system, consisting of mobile payments, online banking, financial ser-
vice outsourcing, and online loans, has not only changed the financial formats but
also people’s daily life [38, 41]. Among them, mobile payment, as the payment tool
closely connected with people’s daily economic activities, has achieved great results
in China [29, 73]. Mobile payment refers to the use of electronic devices such as
smartphones by mobile clients to pay by electronic money [48, 58]. Mobile payment
effectively unites the Internet, terminal devices and financial institutions to form a
new type of payment system [11, 80]. Nowadays, China is the world’s most devel-
oped and widespread country for mobile payments. A report showed that in 2017,
more than 47% of consumers use mobile payments in China, ranking first in the
world, and Alipay and WeChat Pay' have 810 million users.> The more convenient
life brought by mobile payment is gradually turning China into a cashless society.

The success of mobile payments has inevitably attracted increasing discussion for
related topics in the literature. However, most studies focused on the acceptances or
drivers of mobile payments [1, 11, 39, 42, 48, 50, 55, 80] or impacts on household
economic behaviors [29, 30, 35, 41, 73, 79]. Only a few analyses paid attention to
household welfare-enhancing effects of mobile payments, such as household risk-
sharing improvements and financial exclusion reductions [29, 72]. To date, to our
best knowledge, few studies have explored how mobile payments affect residents’
happiness. Given the inclusive financial attributes of digital finance [6, 21, 29, 56],
as well as the convenience that mobile payments provide for family everyday life
[41, 80], we supposed that Chinese residents, especially some socially vulnerable
groups, are benefited by the popularity and development of mobile payments.

Specifically, as a portable and fast payment method, the convenience of mobile
payments makes people no longer rely on traditional financial transaction tools in
economic activities, which saves unnecessary transaction costs and improves trans-
action efficiency [1, 11]. In addition, mobile payments may improve household
consumption structure and enhance people’s quality of life [41, 51, 83]. Further-
more, mobile payment tools, such as WeChat Pay and Alipay, can also be used as
online lending and online social platforms, lowering thresholds of access to funds,
accelerating information transmission, and providing better conditions for starting
businesses and increasing social interaction [29, 73]. Considering the strong link
between factors such as lower transaction costs and improved quality of life and resi-
dents’ happiness, mobile payments are likely to enhance people’s welfare and happi-
ness through multiple channels.

Based on a nationally representative sample from the China Household Finance
Survey (CHFES) in 2017, we tried to identify the causal effect between mobile pay-
ment usage and the happiness. However, previous literature suggested that using

I Alipay and WeChat Pay are the most dominant mobile payment tools in China.
2 Data resource: https://www.statista.com/statistics/744944/mobile-payment-platforms-users/.
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mobile payment is not random but selective for households, and the resulting endo-
geneity problems may lead to biased estimates [73, 79]. Therefore, we employed the
ordered probit regression with endogenous treatment to address potential endogene-
ity issues [57, 82, 86]. In addition, this study has important practical implications
as the inclusiveness of mobile payments benefits more socially vulnerable groups
and make them happier. In recent years, the United Nations has been active in mak-
ing people realize the importance of happiness in their lives, and advocated reduc-
ing inequality and improving mental health and well-being of all mankind [86]. The
results of this research offer some insights for policymakers to further promote digi-
tal finance and mobile payments, enhance financial accessibility, and improve happi-
ness of residents.

This paper contributes to the existing literature in three aspects. First, it is the first
to employ nationally representative sampling survey data to evaluate the impact of
mobile payments on residents’ happiness. More importantly, using the ordered pro-
bit regression with endogenous treatment helps us to identify the causal relationship
between mobile payment usage and people’s happiness. Second, we analyzed and
verified in detail the mechanisms by which mobile payments promote people’s hap-
piness in several ways. On the positive side, mobile payments can reduce transaction
costs, improve quality of life, promote entrepreneurship, and enhance social interac-
tions; on the negative side, given the close relationship between mobile payments
and consumption [41, 51], mobile payments may lead to a decrease in happiness
due to excessive household consumption. The findings supplement the literature on
the potential adverse effects of mobile payments [34, 42]. Third, our heterogene-
ity focused on the inclusive financial attributes of digital finance and mobile pay-
ments in terms of age, urban and rural areas, education level, and household income.
We find that mobile payment usage is more helpful to improve the happiness of
some socially disadvantaged groups, such as elderly individuals, rural residents, the
low-educated, and low-income households, which provides evidence for inclusive
finance to promote residents’ welfare from the perspective of happiness.

The rest of this paper is organized as follows. Section 2 provides a brief litera-
ture review and describes the institutional background. Section 3 outlines theoretical
mechanisms of mobile payments on happiness. Section 4 explains our estimation
strategy. Section 5 introduces the data and variables. Section 6 presents empirical
results. Section 7 concludes this paper.

2 Literature review and institutional background
2.1 Literature review

There exist three strands of literature related to our study. First, some scholars
explored the function of mobile payments and its impact on household economic
behaviors. With the mobile Internet, mobile payment can fill the shortcomings
of traditional financial payment methods and reduce the high transaction costs
caused by backward infrastructure, which plays an important role in enhancing
the welfare of households in developing countries [2, 29, 56, 87]. In particular,
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[87] found that rural residents and women were rewarded with greater happi-
ness through mobile payments. In addition, mobile payments eliminate the need
for cash, bank cards, or checks in daily economic activities, which helps to save
transaction time, reduce transaction friction, and improve convenience and secu-
rity [30, 72, 83]. Moreover, the role of mobile payments in providing small loans
and broadening social networks makes it effective in stimulating entrepreneurship
[73, 79]. Also, more convenient financial services provided by mobile payments
may smooth consumption risks and change savings behavior [29, 35, 41].

Second, one type of literature focused on people’s online happiness, but
reached two opposing views. Early research supported a hypothesis of social
displacement, that people’s happiness was weakened by the Internet use, as it
reduces the offline communication and narrowed the social circle [28, 33, 53].
Subsequent studies provided more support for the idea that the Internet enhances
people’s happiness. On the one hand, the Internet increases the efficiency of
information and knowledge dissemination and using Internet tools helps improve
people’s quality of life [9, 22, 81]. On the other hand, as a kind of social capi-
tal, it provides more opportunities and resources [64, 68], which can create more
employment opportunities, enhance social status and psychological empower-
ment, and help create greater happiness [9, 88].

In recent years, with the popularity of online shopping and mobile Internet,
more and more research discussed whether they would enhance people’s happi-
ness. Not surprisingly, these studies highlighted the positive role of online shop-
ping and mobile Internet in enhancing residents’ happiness [17, 34, 45, 57, 81,
86]. Online shopping improves shopping efficiency, saves time and enhances
users’ shopping experience with the advantages of the Internet platform [17, 34,
86]. Nevertheless, the potential downside is that online shopping may induce
impulsive buying and conspicuous consumption [4, 24], or even damage con-
sumer well-being by over-consumption [66].

Similarly, mobile Internet enhances the convenience of Internet use for resi-
dents, strengthening online interaction and expanding social networks [45, 47,
57, 76]. However, [81] stressed the potential negative impact of mobile Inter-
net from the perspective of privacy risk and task risk and argued that there is
an inverted U-shaped relationship between mobile Internet and users’ happiness.
Furthermore, [34] found that although online shopping increased happiness,
mobile Internet use and mobile shopping instead decreased users’ happiness, due
to potential privacy concerns. The above literature is summarized in Table 1.

Third, another type of literature relevant to our research is to analyze the
effects of financial inclusion and financial accessibility on people’s happiness. In
terms of the economic, inclusive finance provides low-cost financial services that
can effectively alleviate conflicts between household income and consumption,
increase the risk-resistance capacity [21, 36], and maximize the household’s utili-
ties to enhance their happiness. At the psychological level, financial inclusion can
alleviate poverty, financial exclusion, and income inequality [56, 61], promote
social equity and improve residents’ confidence in their future lives [6, 13], and
ultimately enhance people’s happiness.
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2.2 Institutional background

As early as 1999, China Mobile, one of the three largest telecom operators in China,
in cooperation with some financial institutions, started mobile payment pilots in
some cities in Guangdong. However, due to the lagging financial technology and
mobile Internet technology at that time, mobile payments were not promoted nation-
wide. Thanks to the popularity of smartphones, mobile Internet, and mobile e-com-
merce, things took a turn for the better in 2011 when users in some major cities
began to use mobile payment tools. More importantly, the People’s Bank of China
issued third-party payment licenses to Alipay, Tenpay, UnionPay, UnionPay Com-
merce, and 99Bill in June 2011, which provided some mobile payment platforms
with legal status and laid a solid foundation for the promotion of mobile payments
in China.

In addition to the efforts of the Chinese government, telecom operators, finan-
cial institutions and third-party payment platforms, the use of QR codes has fur-
ther accelerated the development of China’s mobile payments since 2014. With
QR codes, mobile payment processes become more convenient and secure, being
used and promoted on a large scale in China. Benefit from this advancement, non-
bank mobile payment tools such as Alipay and WeChat Pay are gradually becom-
ing the mainstay of China’s mobile payment market. Furthermore, mobile payment
platforms were actively engaged in other financial services. For example, in 2013,
Alipay accessed the Y0'E Bao money fund featuring easy operation, low thresh-
old, zero fees, and anytime access [29, 40]. In addition to earning financial income,
YUu'E Bao can also be used directly for shopping, money transfers, bill payments,
and repayments, quickly becoming the largest money fund in the world [40]. What’s
more, WeChat Pay, based on China’s largest social networking software, launched
the WeChat red packet in 2014, which fits in with Chinese cultural traditions and is
equally popular with the majority of users.

Figure 1 shows the total number of mobile payment transactions from 2011 to
2017 and the number of mobile payment users from 2014 to 2017 in China. In 2013,
the transaction value of mobile payments in China was only 9.6 trillion yuan, but it
grew 135.42% in 2014 and saw an explosive growth in 2015, reaching 108.2 trillion
yuan. In 2017, statistics from the People’s Bank of China show that the number of
mobile payment users in China has reached 565 million and the total transaction
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value is more than 200 trillion is 90 times of the United States in the same period”.
The number of mobile payment users exceeded 565 million, which means that more
than one-third of Chinese people are using mobile payments.

With the further development of digital finance and mobile payment technology
in China, fingerprint payment, unmanned supermarket, face scanning payment and
iris payment are also gradually applied to mobile payment, which also makes mobile
payment in China more convenient, efficient, and secure. Nowadays, the applica-
tion scenarios of mobile payment are more diversified, including online and offline
shopping, social networking, financial management, borrowing and lending, trans-
portation, travel, entertainment, catering and takeaway, and so forth, which have
penetrated into every aspect of life in China. The new payment revolution created by
mobile payments is helping to improve the consumer experience, reduce transaction
costs, and create greater digital financial benefits.

3 Theoretical analysis

We classified the possible mechanisms by which mobile payment usage affects resi-
dents’ happiness into the following four categories: improving the quality of life,
reducing transaction costs, stimulating entrepreneurship, and increasing social
interaction.

3.1 Improving the quality of life

Consumption is an important way to enhance personal utility and welfare, and con-
sumption upgrade and promotion of household consumption structure are important
ways to improve people’s quality of life. However, China had the problems of high
saving and low consumption for a long time [52, 74]. From the perspective of pre-
ventive savings, Chinese residents are used to reducing their consumption to cope
with future uncertain events and risks [10, 75], which leads to a decline in quality of
life. Besides, factors such as traditional culture, consumption habits, and insufficient
supply of financial consumer tools attract the attention of scholars [14, 26]. As a
multi-functional comprehensive financial instrument, the convenience and practical-
ity of mobile payment may change consumption habits [42], improve the consumer
experience [41], and promote household consumption upgrade [83].

First of all, mobile payment as a non-cash payment method can effectively reduce
people’s psychological account losses during consumption. Skipping the psycholog-
ical process of cash payment helps to speed up consumption decision-making and
stimulate the increase of household consumption [70, 83]. Next, mobile payment
makes it easier for residents to get the required goods and services through their
smartphones, which may change their consumption habits. Mobile payment usually
cooperates with some shopping platforms to push promotional information for users,

3 Data resource: https://www.sohu.com/a/232624359_100157588.
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which brings better consumer experience and make consumers more accustomed to
using the mobile payment for shopping [42, 80]. Finally, mobile payment may also
optimize the household consumption structure. For instance, mobile payment pro-
vides information to make people pay more attention to the high-level consumption
field in the health, education, culture, and entertainment and electronic products,
thereby optimizing household consumption structure and enhancing their utilities
and happiness.

3.2 Reducing transaction costs

In China, due to the incompletion of the financial system and credit system, tradi-
tional non-cash payment methods such as credit card or cheque payment have large
transaction costs for common residents or households [60, 78]. Taking credit cards
as an example, the penetration rate of credit cards in China is only 34.4%, while in
developed countries in Europe and America, the ratio exceeds 85%*. Additionally,
the non-popularity of credit cards makes them generally only available in high-end
consumer places like upscale department stores and ritzy restaurants, which means
many people are excluded from credit card payments, especially for socially disad-
vantaged groups. Furthermore, traditional payment methods limit economic activi-
ties across regions [65], and residents have to shop, transfer money, or pay utility
bills offline or at bank branches, which incurs more additional transaction costs from
wasting time, traffic, communication, and information acquisition.

As a more convenient and alternative tool for traditional financial payment meth-
ods, mobile payment may effectively lower the threshold of financial services and
reduce the transaction costs of economic activities [56, 80]. First, compared with
traditional financial institutions, mobile payment uses Internet technology to realize
electronic money payment, simplifying the transaction process and improving pay-
ment efficiency [11, 23]. For consumers, these reduced costs include travel time and
fees to and from banks, waiting time at bank counters, cash safekeeping costs, and
the potential risk of receiving counterfeit currency. Second, mobile payment breaks
through the physical limitations and geographical isolation of conventional payment
ways, and realizes online remote payment, saving household transport and time
costs [54, 77]. Third, mobile payment based on the internet platform also helps to
improve people’s ability to obtain information, alleviate information asymmetry in
transactions [83], and help residents to obtain required goods and services at lower
prices [49, 86]. In summary, mobile payment makes financial services more con-
venient and makes up for the deficiencies of traditional financial tools and brings a
better trading experience feeling.

4 Data  source:  https://www.quora.com/Why-aren%E2%80%99t-credit-cards-popular-in-China-the-
worlds-second-largest-economy.
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3.3 Stimulating entrepreneurship

We considered the third possible mechanism of mobile payments affecting residents’
happiness is stimulating entrepreneurship. Previous studies have found an inextri-
cable relationship between mobile payment and Chinese households or individual
entrepreneurship [29, 73, 79]. First, mobile payments, relying on the Internet and
big data, effectively reduce the cost of financial services and broaden the access to
funding for entrepreneurs [29, 30]. For example, with the credit points generated by
mobile payment usage, entrepreneurs may obtain small loans from Ant Cash Now or
Weilidai.’ These microcredits are simpler and do not require collateral, saving entre-
preneurs the cost of obtaining a bank loan, reducing financial constraints on families
and providing incentives to start a business [79]. Second, mobile payments, provide
an effective channel for information dissemination to explore and grasp more busi-
ness opportunities through the Internet [39]. Third, mobile payments make online
entrepreneurship more possible. Through mobile payments and e-commerce plat-
forms, entrepreneurs may sell their goods or services to all over the world and have
a wider source of customers [67, 69]. A cluster effect can be formed among Internet
entrepreneurs to realize the optimal allocation of resources.

Given that the positive impact of entrepreneurship or self-employment on happi-
ness has been widely recognized [63, 85], we regarded entrepreneurship would be
one of the channels by which mobile payments promote residents’ happiness.

3.4 Increasing social interaction

The last possible channel of mobile payments affecting Chinese residents’ happiness
is social interaction. First, mobile payments increase the frequency with which peo-
ple participate in social networking. Relying on the Internet platform, mobile pay-
ment provides people with an effective means of communication and social contact.
For example, WeChat Pay is developed by relying on WeChat, China’s largest online
social platform. By combining the custom of WeChat red packets with traditional
Chinese characteristics, which greatly enhances residents’ online social interaction
experience [50].

Second, mobile payment provides more convenience for people to participate in
online entertainment. At present, China has ushered in the era of online entertain-
ment charges. Watching movies and TV dramas, listening to music, and playing
online games on smartphones sometimes need to pay. There is no doubt that mobile
payment helps people to have fun online easily.

Third, in addition to online activities, mobile payments also make it easier for
offline social interaction [29, 48]. In terms of transportation, people can use mobile
payments to take buses, subway, and shared bicycles, and there are discounts on
highway payment. Concerning dining out and hotel accommodation, mobile pay-
ment can be used to make reservations. In the aspect of communication, mobile

5 Ant Cash Now and Weilidai are microfinance businesses under Alipay and WeChat Pay.
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payment can improve the service of quick inquiry and pay the phone and Internet
bills.

Taken together, these conveniences provided by mobile payment create good
external conditions for social interaction. Moreover, social interaction, as a social
behavior that meets the needs of individual autonomy, promotes interpersonal rela-
tionships and increase residents’ happiness, which has been verified by many previ-
ous studies (e.g., [3, 45, 59]).

4 Empirical strategy

To identify the causal relationship between mobile payment usage and residents’
happiness, we must rule out the endogenous problem. On the one hand, there may
be a two-way causal relationship between mobile payment usage and residents’ hap-
piness. For example, higher happiness may indicate a higher level of education or
financial literacy, which makes them more willing to try new digital payment meth-
ods. On the other hand, individuals’ mobile payment behavior may be self-selected.
Whether residents use mobile payments is confounded with a range of factors, such
as perceptions, personality, habits, risk awareness, and thinking inertia. Although
we reduce potential endogeneity from bidirectional causality and self-selection by
controlling for individual characteristics, household characteristics, and city fixed
effects, some confounders are not observable or measurable.

Undoubtedly, it is better to use the instrumental variable (IV) method to solve
the endogenous problems caused by two-way causality and self-selection bias. Spe-
cifically, we utilize the mobile payment usage rate of the others within a community
(village) as an IV. According to the theory of peer group effect [7, 18], the mobile
payment use of individuals within a community (village) is influenced by others,
due to the pervasive nature of mobile payment usage. When the more people within
a community (village) choose to use mobile payments, individuals are more likely
to follow them and adopt this payment method as well [57]. Therefore, our IV is
consistent with the relevant hypothesis. Furthermore, since the IV only includes
the mobile payment use of others within a community (village), the happiness of
individual residents is unlikely to be influenced by such data aggregated through
other channels [5, 27, 82]. In other words, the use of mobile payments by others only
affects their own happiness, and it is difficult to make a connection with the indi-
vidual’s well-being.

Another concern is whether to use linear or nonlinear approaches for the estima-
tion of happiness. Ferrer-i-carbonell & Frijters [19] concluded that estimates were
relatively unaffected by the assumption that happiness was cardinal or ordinal. In
subsequent studies, most of the literature was likely to use both linear and nonlinear
estimates to guarantee the reliability of results e.g., [32, 37, 82]. Similar to these
studies, in main specifications, we employed ordered probit models and performed
robustness tests using linear estimations. In addition, given that our core explana-
tory variable is binary, we estimated the ordered probit regression with endogenous
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treatment [57, 82, 86], including a ordered probit model for residents’ happiness and
a probit model for mobile payment. Models can be written as follows:

Happiness,;. = ay + a;MP,. + a,X;. + a3Cityp + Ui 1)

Lif Happiness;, < Ay;
Happiness,. = { kif 4,_; < Happiness; < A, k=2,3,4 )
5if Happiness:, > Ay;

MP:.‘C = fo+ B Z, + P X, + ﬂ3Cityp +¢€, 3)

MP. = { Lif MP;, > 0; @

e ™\ 0otherwise

where Happiness,. denotes the happiness score of the householder i in the commu-
nity (village) c. MP} is a latent variable representing householder i’s continuously
varying propensity of using mobile payment. MP,. is a dummy variable that takes
the value of 1 if the household i in the community (village) ¢ uses mobile payment,
and O otherwise. Z. refers to the IV measured by the mobile payment usage rate of
the others within a community (village) c. X;. denotes control variables, and City, is
a vector of city-level dummies, capturing the prefecture-level city fixed effects. ¢;,
and p,, are error terms.

5 Data and variables
5.1 Data source

Our data comes from the CHFS in 2017, which covers 1417 communities (villages)
of 326 cities in 29 provinces, with microdata for 40,013 households. The CHFS
is conducted by the Southwestern University of Finance and Economics and it’s
nationally representative of Chinese households due to its stratified sample design.
The CHEFS collects detailed information on residents’ demographic characteristics,
household income and expenditure, assets and liabilities, employment and entre-
preneurship, and so forth. Especially in this wave, the CHFS investigated whether
households use mobile payment. In addition, in the subjective attitude part of the
CHFS questionnaire, it recorded the information about residents’ happiness. There-
fore, the CHFS provides an accessible and reliable source of data for our research on
mobile payment usage and residents’ happiness.
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5.2 Variable description

We assigned the explained variable Happiness based on the response of the CHFS
questionnaire, "Overall, do you feel happy now?", which was widely used in previ-
ous studies (e.g., [19, 31, 32, 45, 85]. We assigned a value of 5 if their answer is
"very happy", In turn, values 4 to 1 indicate "happy", "indifferent", "unhappy", and
"very unhappy", respectively.

The householders were asked about the payment methods commonly used. The
five options are cash payment, card payment (including bank card, credit card, etc.),
computer payment (including online banking, computer Alipay, etc.), mobile ter-
minal payment such as mobile phones, iPad (including Alipay, WeChat payment,
mobile banking, Apple pay, etc.), and others. Based on responses to this question,
we defined the explanatory variable Mobile payment equals to 1 if the householders
used mobile terminal payment, and O otherwise.

As mentioned earlier, we utilized the mobile payment usage rate of the others
within a community (village) as an IV. We use the household number provided by
CHEFS to match households living in the same community (village) and calculate the
proportion of other householders who use mobile payments.

Additionally, we included two levels of control variables in this paper. First, at
the householder level, considering the potential nonlinear effects, we chose Age
and Age squared [57, 85]. The remaining demographic variables include Gender,
Urban, Party member, Education, Marriage Health, which we considered the posi-
tive effects of the female householders, living in urban areas, political identity, good
education, and self-rated health on residents’ happiness in China [45, 46, 79, 82,
87]. Moreover, since insurances, social trust, and risk preferences may affect both
individual mobile payment use and happiness [15, 43, 45], Commercial insurance,
Social trust, and Risk attitude are also controlled for.

Second, in the household characteristics, we first controlled for two variables
of household demographics, Child dependency ratio, Elderly dependency ratio,
because of the influence of child and elderly dependency ratio on residents’ happi-
ness [85]. In addition, among the economic characteristics, we selected a series of
variables [12, 15, 20, 37, 43, 57], such as Household income, Fixed deposit, Current
deposit, Household debt, Housing ownership, Shop ownership, and Car ownership.
Last, given the effects of social security on individual happiness [62], Pension insur-
ance and Medical insurance were further included.

5.3 Descriptive statistics

Variable definitions and descriptive statistics are represented in Table 2, and all con-
tinuous variables (e.g., Child dependency ratio) are winsorized by replacing samples
among the top 1% and the bottom 1% to avoid the influence of extreme values on
the estimates. In addition, 18 observations that use mobile payments but not smart-
phones were removed. To confirm that householders’ responses were acceptable and
reliable, 27 householders under the age of 18 were also excluded. After excluding
missing values for the above variables, our final observation was 36,998. We find
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Table 3 The effect of mobile payments on residents’ happiness
6] (@) 3)
Ordered probit IV (Ordered probit regression with endog-
enous treatment)
Happiness Mobile payment (Probit) Happiness
(Ordered
probit)
Mobile payment 0.0010 0.1780%%**
(0.0045) (0.0239)
Mobile payment usage rate 0.2226%**
(0.0135)
Age —0.0079%** —0.0112%** —0.0030%**
(0.0009) (0.0012) (0.0012)
Age squared 0.0102%** 0.0045%** 0.0071%**
(0.0009) (0.0011) (0.0010)
Gender 0.0133%** 0.0078 0.0098**
(0.0042) (0.0048) (0.0043)
Hukou —0.0101%* 0.0651 % — 0.0271%%*
(0.0045) (0.0054) (0.0051)
Party member 0.0220%** —0.0145%* 0.0254%**
(0.0047) (0.0058) (0.0048)
Education — 0.0045%** 0.0262%** —0.0110%**
(0.0013) (0.0013) (0.0016)
Marriage 0.0746%** — 0.0417%** 0.0796%**
(0.0056) (0.0065) (0.0056)
Health 0.0594%** 0.0111%** 0.0569%**
(0.0019) (0.0020) (0.0020)
Commercial insurance 0.0092 0.0528%%** —0.0057
(0.0057) (0.0060) (0.0061)
Social trust 0.0075%** — 0.0225%** 0.0123%**
(0.0019) (0.0020) (0.0020)
Risk attitude — 0.0064%** 0.0177%%%* —0.0102%**
(0.0014) (0.0015) (0.0015)
Child dependency ratio —0.0033 0.0189 —0.0096
(0.0108) 0.0119) (0.0109)
Elderly dependency ratio 0.0358*** — 0.1054%** 0.0466%**
(0.0071) (0.0090) (0.0072)
Household income 0.0007 — 0.0134%*%* 0.0024%*%*
(0.0010) (0.0012) (0.0011)
Fixed deposit 0.0012%** 0.0020%** 0.0007**
(0.0003) (0.0003) (0.0003)
Current deposit 0.0015%** 0.0039%** 0.0005
(0.0003) (0.0003) (0.0003)
Household debt — 0.0003%** 0.0003** — 0.0005°%**
(0.0001) (0.0001) (0.0001)
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Table 3 (continued)

) @ 3
Ordered probit IV (Ordered probit regression with endog-
enous treatment)
Happiness Mobile payment (Probit) Happiness
(Ordered
probit)
Pension insurance 0.0381#%* —0.0059 0.0352%%*
(0.0054) (0.0056) (0.0054)
Medical insurance 0.0101* 0.0898%*** —0.0013
(0.0052) (0.0060) (0.0056)
Housing ownership 0.0228%** —0.0164%** 0.0285°%**
(0.0046) (0.0054) (0.0047)
Shop ownership 0.0383%** 0.0548%** 0.0268***
(0.0088) (0.0088) (0.0090)
Car ownership 0.0326%** 0.0881%** 0.0057
(0.0041) (0.0042) (0.0055)
Peu — 0.3824%%*
(0.0495)
City fixed effects Yes Yes Yes
N 36,998 36,998 36,998

Column (1) reports the marginal effects when the explained variable Happiness is equal to 5. The
ordered probit regression with endogenous treatment are used in the last two columns. Among them, col-
umn (2) shows the estimated results of the treatment equation and reports the marginal effects and col-
umn (3) presents the results of the outcome equation and reports the marginal effects when the explained
variable Happiness is equal to 5

wk ek ok ndicate significance at the levels of 1%, 5%, and 10%, respectively. Standard errors clustered
at the community (village) level are reported in parentheses

that the average happiness scores were 3.8628 and the percentage of residents using
mobile payments was 26.67%, indicating that mobile payment services were not
nationally widespread in 2017. The high standard deviation of Mobile payment sug-
gests that the development of mobile payments and digital finance in China may be
uneven.

6 Results

6.1 Baseline results

Table 3 reports the baseline results of the impact of mobile payment use on resi-
dents’ well-being, with all standard errors have been cluster-corrected at the com-

munity (village) level. In column (1), the results by using the ordered probit method
show that there is no association between mobile payment usage and residents’
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happiness. However, the ordered probit estimation results may be biased because of
potential endogeneity problems.

Columns (2) and (3) in Table 3 present results by using the ordered probit regres-
sion with endogenous treatment, where column (2) shows the results of the treat-
ment equation and reports the marginal effects. The correlation coefficient (p,),),
presented in the lower part of Table 3, is significant, indicating the presence of
selection bias from unobserved factors. That is, it is more appropriate to use IV esti-
mations [87, 88]. The IV, the mobile payment usage rate of the others within a com-
munity (village), is strongly positively correlated with household mobile payment
usage status at the 1% significance level, indicating that the IV meets the correla-
tion restriction. Column (3) presents the results of the outcome equation and reports
the marginal effects when Happiness is equal to 5. We find that the coefficient on
mobile payment is significantly positive at the 1% level, suggesting that mobile
payment usage did increase Chinese residents’ happiness after excluding potential
endogeneity. Specifically, the results reveal that mobile payment usage increased the
possibility that people rated their happiness as "very happy" by 17.80%. Further-
more, Table 12 in the appendix shows the results for happiness assignments of 1-4
and suggests that mobile payments reduced the probability that residents rated their
happiness as "very unhappy", "unhappy", and "indifferent" by 2.00%, 4.69%, and
13.96%, respectively, and increased the probability of feeling "happy" by 2.85%. In
summary, we caught a significant causal relationship between mobile payment usage
and residents’ happiness by adopting an IV method.

Among the control variables in column (3), it is clear that the coefficient on Age
squared is significantly positive, suggesting that there is a U-shaped relationship
between the age of householders and happiness. These results indicate that younger
and older people are happier in China [85]. In addition, party membership, mar-
riage, health, and social trust were positively associated with individual happiness,
which is consistent with the findings in previous studies [20, 46, 79]. For household
economic variables, the significantly positive coefficients on Household income,
Fixed deposit, Housing ownership and Shop ownership indicate that householders’
happiness will rise when they have higher assets, income, and savings [12, 15, 37,
57]. A significantly negative coefficient is found on Household debt, implying exces-
sive household debt undermines people’s happiness [43]. Moreover, there is a posi-
tive association between household pension insurance ownership rates and house-
holders’ happiness, which is consistent with the conclusions obtained in most of the
prior literature [62, 88].

6.2 Mechanism analysis

In this subsection, we examined multiple potential mechanisms through which
mobile payment usage increases residents’ happiness. These channels include
improving quality of life, reducing transaction costs, stimulating entrepreneurship,
and increasing social interaction. Moreover, estimation methods are adjusted accord-
ing to the types of mechanism variables.
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6.2.1 Improving the quality of life

We considered whether mobile payments improve the quality of life from the per-
spective of consumption upgrading. The reason why consumption is used as a meas-
ure of quality of life is plenty of studies confirmed the close relationship between
consumption and household quality of life [31, 88], and some classical economic
models widely assumed that consumption is a central element in maximizing house-
hold utility [8, 16]. According to the CHFS questionnaire, mechanism variables we
selected include Per capita household consumption, Engel’s coefficient, Enjoyable
consumption, Leisure consumption, and Education consumption. The specific defi-
nitions of these variables are shown in Panel A of Table 13 in the Appendix.

Panel A of Table 4 reports the results of the impact of mobile payments on qual-
ity of life, using the endogenous treatment effect model. In column (1), the estimates
show that mobile payments contribute to improving residents’ happiness, with sta-
tistical significance at the 1% level, which is similar to the results of [38]. In col-
umn (2), we can see that the coefficient on Mobile payment is significantly negative,
implying that mobile payments reduce the proportion of food consumption expen-
ditures and enhances the quality of life of the household. More importantly, in the
last three columns, mobile payments have positive effects on various types of con-
sumption that are closely related to individual happiness, indicating that mobile pay-
ments enhance people’s willingness to consume in enjoyment, leisure, and educa-
tion. In Panel B of Table 4, as expected, consumption is positively correlated with
residents’ happiness, and there is a negative association between Engel’s coefficient
and happiness. To sum up, these results indicate that mobile payments facilitate the
consumption upgrading and improve the consumption structure for more utility and
happiness.

6.2.2 Reducing transaction costs

As highlighted in Sect. 3, mobile payments provide convenience and enhance resi-
dents’ happiness by reducing transaction costs. High transaction costs are reflected
in the payment methods offered by traditional financial institutions, such as cash
payments and card payments. First, we aimed to confirm that mobile payments save
the high costs associated with these traditional payment methods, and results using
the endogenous bivariate probit model are shown in columns (1) and (2) of Table 5.
In Panel A, the coefficient on Mobile payment is significantly negative in column
(1), indicating that mobile payment usage reduces the frequency of cash transactions
in daily life. In column (2), the results suggest that mobile payments facilitate card
payments. Additionally, in Panel B, although there is a negative relationship between
cash payments and residents’ happiness, the effect of card payments on happiness is
insignificant. These results indicate that mobile payments reduce transaction costs to
enhance people’s happiness mainly by reducing cash payments, possibly thanks to
the psychological account loss effect of mobile payments and the avoidance of the
risk of receiving counterfeit bills and cash theft [23, 42].

Second, we tested whether mobile payments promote residents’ happiness
through online shopping, which also brings more convenience and less transaction
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Table 5 Mobile payments, transaction costs, and residents’ happiness

)] @) 3 “
Cash payment Card payment Online shopping  Online shop-
(dummy) ping consump-
tion

Panel A. Other payment methods and online shopping (IV estimations)

Mobile payment — 0.1405%** 0.2035%** 0.2444%** 0.9187%**
(0.0089) (0.0129) (0.0248) (0.1681)
Control variables Yes Yes Yes Yes
City fixed effects Yes Yes Yes Yes
N 36,998 36,998 36,894 12,442
Panel B. Happiness (Ordered probit)
Other payment methods ~ — 0.0394%#%*%* 0.0047 0.0144%** 0.0094%*%*
and online shopping
(0.0076) (0.0044) (0.0042) (0.0049)
Control variables Yes Yes Yes Yes
City fixed effects Yes Yes Yes Yes
N 36,998 36,998 36,894 12,442

The first three columns of Panel A show the outcome equation results for the endogenous bivariate probit
model, reporting the marginal effects, and the endogenous treatment effect model is used in column (4)
of Panel A. All columns in Panel B report the marginal effects when Happiness is equal to 5. Baseline
control variables and fixed effects are added in all regressions

#k ek k indicate significance at the levels of 1%, 5%, and 10%, respectively. Standard errors clustered
at the community (village) level are reported in parentheses

costs. Given that the CHFS not only investigated whether respondents shopped
online, but also recorded the consumption of online shopping, we accordingly con-
structed two mechanism variables to measure online shopping. The specific defini-
tions of these variables are shown in Panel B of Table 13 in the Appendix. Columns
(3) to (4) of Table 5 report the estimated results, and we find whether online shop-
ping or online shopping consumption, mobile payments both have positive effects
in Panel A, implying that mobile payment usage is a vital driving force for more
active household online economic activities. Moreover, in Panel B, two online shop-
ping variables are also significant at the 5% and above level, suggesting that mobile
payments reduce transaction costs through online shopping to increase residents’
happiness.

6.2.3 Stimulating entrepreneurship

Next, we considered whether mobile payments stimulate household entrepreneur-
ship. We constructed three dummies to measure household entrepreneurial behav-
iors, Entrepreneurship, Entrepreneurial intention, and Online business, of which the
details are in Panel C of Table 13 in the Appendix.

In columns (1), (3) and (5) of Table 6, the estimates from the endogenous bivari-
ate probit model suggest that mobile payment usage significantly increase the
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90 C.Zhao et al.

likelihood of entrepreneurship and having entrepreneurial intention and online busi-
nesses. Consistent with previous studies, mobile payments are certainly helping
Chinese families start businesses [29, 73, 79]. In addition, the results of columns
(2), (4), and (6) show that there are positive relationships between these entrepre-
neurship-related variables and residents’ happiness, which are consistent with the
previous studies [63, 85]. All in all, we provided evidence that mobile payments can
promote residents’ happiness by stimulating household entrepreneurship.

6.2.4 Social interaction

As noted above, mobile payment may increase residents’ happiness by social inter-
action. According to the CHFS questionnaire, we considered three important cat-
egories of social interaction that are closely associated with individual happiness,
including network interaction, human relationship spending, and daily communica-
tion. In terms of network interaction, two binary variables Online social activities
and Online entertainment were selected. Money gift receive was used to measure
the household human relationship spending. For daily communication, we chose
Traffic expenditure and Communication expenditure for proxies. These variables are
defined as shown in Panel D of Table 13 in the Appendix.

Table 7 explored the effects of mobile payment on household social interaction.
In Panel A, we find that the coefficients on Mobile payments are significantly posi-
tive in all columns, which means households that use mobile payments are more
active in social interaction than those who don’t. For example, mobile payment has
increased the probability of residents’ online social activities by 7.21%, and the
probability of online entertainment has also increased by 5.64%. In Panel B, the
ordered probit estimates suggest a positive association between social interaction
and individual happiness, with the exception of traffic expenditure, which is consist-
ent with previous studies [3, 59]. Therefore, we concluded that mobile payments
bring happiness by facilitating social interactions.

6.3 Further studies
6.3.1 Do mobile payments lead to over-consumption and over-indebtedness?

Previous literature found that the painless shopping and income illusion generated
by non-cash payments may cause people to over-consume and fall into debt cages
[44]. With the increasing convenience of online shopping and non-cash payments,
the phenomenon of unplanned consumption, irrational consumption, and com-
pulsive buying may be more and more serious [66, 77]. As an emerging non-cash
payment method and a bridge to online shopping, whether mobile payments lead
Chinese households to over-consumption or over-indebtedness to damage happiness
needs further study.

We constructed two binary variables, Over-consumption and Over-indebtedness,
of which definitions are reported in Pane E of Table 13 in the Appendix. In col-
umns (1) and (2) of Table 8, we find that mobile payments significantly increase the
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Table 8 Mobile payments and over-consumption and over-indebtedness

6] (@) 3 “

Over-consumption Happiness Over-indebtedness Happiness

v Ordered probit v Ordered probit
Mobile payment 0.2788%** —0.0263

(0.0247) (0.0383)
Over-consumption — 0.0290%**

(0.0035)
Over-indebtedness — 0.0565%*%*
(0.0055)

Control variables Yes Yes Yes Yes
City fixed effects Yes Yes Yes Yes
N 36,998 36,998 36,998 36,998

Columns (1) and (3) show the outcome equation results for the endogenous bivariate probit model,
reporting the marginal effects. Columns (2) and (4) report the marginal effects when Happiness is equal
to 5. Baseline control variables and fixed effects are added in all regressions

#H% #% % indicate significance at the levels of 1%, 5%, and 10%, respectively. Standard errors clustered
at the community (village) level are reported in parentheses

probability of household over-consumption, and over-consumption is indeed nega-
tively related to the happiness of householders. These results imply that over-con-
sumption caused by mobile payments leads to a decrease in residents’ happiness. In
addition, we find that although over-indebtedness is negatively related to individual
happiness in column (4), the coefficient on Mobile payment is insignificant in col-
umn (3), suggesting that the use of mobile payment is not sufficient to cause over-
indebtedness among Chinese households. Overall, our estimates indicate that mobile
payments may cause a decline in happiness through over-consumption, implying a
potential mechanism by which mobile payments impair residents’ happiness.

6.3.2 Heterogeneity analysis

Considering that different individual and household characteristics may have impacts
on residents’ mobile payment usage status and happiness, we further explored the
heterogeneity effect from multiple perspectives. First, based on the traditional defi-
nition, we divided the sample into two groups, the young and middle-aged and the
elderly, using age 60 as the cutoff. Columns (1) and (2) of Table 9 report estimation
results from the ordered probit regression with endogenous treatment. We find that
mobile payments only increase the happiness of elderly residents, while having a
significant negative effect on younger people instead. These results may be related to
inclusive financial attributes of digital finance and mobile payments [6, 30, 79]. As
a typically socially disadvantaged group, elderly individuals are more likely to expe-
rience financial exclusion [13]. The popularity of mobile payments has provided
greater convenience for some older adults to access financial services, which in turn
enhances their happiness.
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Second, China’s dualistic urban—rural economic model may not only make urban
and rural households differ in their acceptance and frequency of mobile payment
use [79, 87], but also in their happiness [32]. Therefore, we divided the sample into
two subsamples according to the hukou. In columns (3) and (4) of Table 9, the coef-
ficients on Mobile payment are both significantly positive, but the values are larger
in the rural subsample. Similarly, rural areas in China face the problems of insuffi-
cient financial supply and poor financial accessibility for residents [25, 71]. The rise
of digital finance, represented by mobile payments, has effectively broadened the
scope of financial services, allowing more rural residents to enjoy financial services.
Therefore, mobile payments have a higher marginal utility in improving the happi-
ness of rural households.

Third, we sought to examine the educational heterogeneity. In our sample, the
median education level of householders is junior high school, so we defined the less
educated group as those who have not attended school or only attended primary and
junior high school. The columns (5) and (6) of Table 9 show that in the subsample
of householders with relatively low education levels, the coefficient on Mobile pay-
ment is significantly positive, suggesting that mobile payments have a greater impact
on enhancing the happiness of socially disadvantaged groups with low education.

Last, due to the dual impact of household income on residents’ mobile payment
usage and happiness [12, 48], heterogeneity effects by income deserve to be fur-
ther explored. The full sample is divided into two groups respectively, based on the
median of total household income (54,000 yuan), and results by using the ordered
probit regression with endogenous treatment are shown in the last two columns
of Table 9. The positive effect of mobile payments on residents’ happiness is only
found in the low-income group, indicating that mobile payments promoted happi-
ness of residents with relatively disadvantaged incomes. These estimates also reflect
the inclusive financial characteristics of mobile payments in terms of individual
happiness.

6.4 Robustness checks

We conducted several robustness checks. First, we used the provincial mobile Inter-
net access ratio as an alternate IV, and the data come from the China Statistical
Yearbook. On the one hand, mobile Internet is the basis for residents to use smart
phones, thus, provincial network access ratio is positively correlated with residents’
mobile payment usage. On the other hand, the proportion of provincial mobile net-
work access as a macro aggregation variable is difficult to directly individual happi-
ness when city fixed effects are controlled [27]. In column (1) of Table 10, we find
that the results are unchanged.

Second, in our main specifications, we employed the ordered probit regression
with endogenous treatment. Now we utilized the endogenous treatment effect model
(linear) to perform robustness tests [82]. In column (2) of Table 10, it is clear that
our estimates are similar with the main results in column (3) of Table 3, indicating
that our results are insensitive to the cardinal and ordinal assumptions of happiness
[19, 37].
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Table 10 Robustness checks of using alternative specifications: IV estimations

)] (@) 3) “ ()
Using the Endogenous Controlling for Adding macro ~ Binary
alternative  treatment effect  age and educa- control vari- variable for
v model tion fixed effects  ables Happiness
Mobile payment  0.1246%**  (0.2867*** 0.1901%%** 0.1764%** 0.0921%**
(0.0260) (0.0454) (0.0234) (0.0269) (0.0264)
Control variables Yes Yes Yes Yes Yes
City fixed effects  Yes Yes Yes Yes Yes
N 36,998 36,998 36,998 36,998 36,998

Columns (1), (3), and (4) show the results of the outcome equation by using the ordered probit regres-
sion with endogenous treatment, reporting the marginal effects when Happiness is equal to 5. Column
(2) shows the outcome equation results for the endogenous treatment effect model. Columns (5) presents
the outcome treatment equation results for the endogenous bivariate probit model, reporting the marginal
effects. Baseline control variables and fixed effects are added in all regressions

#dk ek # indicate significant at the levels of 1%, 5%, and 10%, respectively. Standard errors clustered at
the community (village) level are reported in parentheses

Third, according to the heterogeneity analysis, age and education are strongly
associated with individuals’ use of mobile payments, so we attempted to further
control for age and education fixed effects. In column (3) of Table 10, the estimates
show the conclusion that mobile payments enhance residents’ happiness remains
unchanged, suggesting that our main specification is satisfactory for capturing age
and education fixed effects.

Forth, although we controlled for city fixed effects in main regressions, the spread
of digital finance and mobile payments is associated with regional economic devel-
opment and financial development, and previous studies also found that these macro
variables could affect residents’ happiness [37, 82]. We added some city charac-
teristics variables for robustness tests, including per capita GDP, savings, public
expenditure, and air pollution6. In column (5) of Table 10, the estimated coefficient
on Mobile payment keeps significantly positive at the 1% level.

Fifth, we changed the definition of the core explained variable by converting it
into a binary variable [85]. In other words, we assigned the value of 1 if house-
holders’ answer is "very happy" or "happiness", and O otherwise. We employed the
probit method to estimate the outcome method of the endogenous treatment effect
[27], and results are presented in column (5) of Table 10. We can see that a similar
positive effect of mobile payment usage on residents’ happiness, suggesting that our
results are also insensitive to change the definition of our core explained variable.

6 The unit of per capita GDP is 10,000 yuan. Public expenditure is measured by the proportion of prefec-
ture-level city government expenditure to GDP. Savings is defined as the radio of savings of total finan-
cial institutions in GDP, and air pollution is the amount of smoke and sulfur dioxide emissions per unit
of GDP.
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Last, we excluded some extreme observations, including those over 80 years old,
because the oldest old may have greater difficulty using mobile payments. House-
holders that are very unhealthy’ and have not attended school were excluded, due to
the potential adverse impact of the health and education of the use of mobile pay-
ment according to previous estimated results. Observations with very low social
trust were removed® because they may be less receptive to emerging payment meth-
ods. Moreover, we removed the sample that used other electronic payment tools,
like computer payments, so that the control group that did not use mobile payments
would only use traditional payment methods. In Table 11, we find that excluding
these extreme observations has little effect on our main results.

7 Conclusion and discussions
7.1 Main findings

Previous studies focused on online happiness and the potential benefits of inclu-
sive finance [6, 21, 57, 81, 86], but rarely addressed the happiness effects of digi-
tal finance or mobile payments. In this study, adopting the nationally representative
microdata from the CHFS, we attempted to investigate the effects of mobile pay-
ment usage on people’s happiness in China. Considering the selectivity of mobile
payment use, we employed the ordered probit regression with endogenous treatment
to overcome potential endogeneity issues. Our main results suggested that mobile
payments significantly improve residents’ happiness, which is supported by a series
of robustness checks, such as using an alternative IV, replacing the explained vari-
able, and removing some extreme observations.

Moreover, we explored several potential mechanisms by which mobile pay-
ments affect residents’ happiness. We found that the positive impact from mobile
payment usage can be explained by promoting quality of life, reducing transaction
costs, stimulating entrepreneurship, and increasing social interaction. Interestingly,
our results confirmed a mechanism by which mobile payments undermined people’s
happiness, over-consumption. Furthermore, we analyzed the heterogeneity effects
from several aspects and tried to verify the digital financial inclusion characteristics
of mobile payments. Our estimates showed that the happiness effect of mobile pay-
ments was valid for some socially vulnerable groups, such as elderly individuals,
rural residents, the low-educated, and low-income households. These results indi-
cated that digital finance, represented by mobile payments, can reach more socially
disadvantaged people and give them more access to financial services to enhance
their welfare.

7 Observations with an assigned value of 1 for self-rated health are deleted.
8 Here, the householders whose social trust is assigned to 1 are removed.
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7.2 Theoretical implications

Even though the benefits of digital finance and mobile payments received some
attention in prior literature (e.g., [2, 29, 30, 56, 73, 79, 83], they ignored the impact
on residents’ happiness [87]. Our findings further confirmed the role of mobile
payments in enhancing people’s happiness by using an IV method. Moreover, we
reconciled previous theories about online happiness. The results from mechanism
analysis showed that mobile payments improve people’s happiness through multi-
ple channels,however, over-consumption behaviors caused by mobile payments may
harm users’ happiness, which complemented previous literature emphasizing the
potential risks of the mobile Internet [34, 42, 81].

Additionally, the findings of this paper add the research on the field of inclusive
finance. Although the inclusive properties of digital finance have received attention
from scholars [6, 36, 56, 61], it is still unknown how mobile payments enhance the
happiness of socially disadvantaged groups. Through heterogeneity analysis, this
study reveals the inclusive characteristics of digital finance from the perspective of
subjective well-being.

7.3 Managerial implications

This research has several practical implications. To raise residents’ happiness, it
is necessary to develop a better mobile payment system to reduce the risk of over-
consumption. Mobile payment practitioners should increase over-consumption alerts
for their products and services. While it may be impossible to completely eliminate
risks from over-consumption, making users aware of potential risks will lower their
expectations and improve their happiness. In addition, some additional features
could be implemented in the design of mobile payment-related products, such as
consumption assessment and optimization of consumption information push.

Given the inclusive nature of mobile payments, there is a need to actively pro-
mote digital finance to reach more socially disadvantaged groups to improve their
happiness. Feasible methods include enhancing publicity through electronic adver-
tisements, on-site publicity, sitcoms, and short videos, introducing personalized
mobile payment products and services, and providing appropriate business tilts
and subsidies to rural and remote areas. In addition, mobile payment can be fur-
ther promoted in conjunction with online shopping platforms, telecommunication
companies, e-commerce sites, and social software to increase mobile payment usage
among socially disadvantaged groups.

Moreover, considering the negative impact of the global outbreak of COVID-19
on people’s offline economic activities, adopting flexible ways to promote mobile
payments might help more households compensate for the loss of welfare caused by
COVID-19 through online activities [41]. These measures are not only applicable
to China, but also useful for other countries suffering from the COVID-19. Taken
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together, we highlighted the potential positive effect of digital finance and mobile
payments on people’s happiness during the epidemic.

7.4 Limitations and future research

Some limitations of this study warrant discussion. First, in the linear IV method,
two-stage least squares (2SLS), we can identify the validity of an IV by observ-
ing multiple statistics, such as the F value of the first stage, Anderson-Rubin Wald
test, and Kleibergen-Paap rk LM statistic [38, 84]. However, considering the type of
our key explanatory and explained variables, these statistics are not available using
the ordered probit regression with endogenous treatment. Second, even though our
study addressed one potential mechanism by which mobile payments are detrimen-
tal to people’s happiness, other adverse channels, such as privacy concerns, digital
divide, and potential risks [34, 42, 81], could not be verified due to unavailability of
data. These factors that cause digital finance or mobile payments to harm people’s
welfare should be supplemented in follow-up research.

Appendix

Tables 12 and 13.

Table 12 Marginal effects of happiness in column (3) of Table 3

Happiness=4 Happiness=3 Happiness=2 Happiness=1
1 @) 3 “

Mobile payment 0.0285%** — 0.1396%** — 0.0469%** — 0.0200%**
(0.0033) (0.0162) (0.0069) (0.0039)

Control variables Yes Yes Yes Yes

City fixed effects Yes Yes Yes Yes

N 36,998 36,998 36,998 36,998

All columns show the results of the outcome equation by using the ordered probit regression with endog-
enous treatment, reporting the marginal effects when the explained variable Happiness is 4, 3, 2, and 1,
respectively. Baseline control variables and fixed effects are added in all regressions

wk ek ok ndicate significance at the levels of 1%, 5%, and 10%, respectively. Standard errors clustered
at the community (village) level are reported in parentheses
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Table 13 Definition of mechanism variables

Variables Definition

Panel A. Quality of life

Per capita household consumption Total household expenditure divided by household
size (10,000 yuan)

Engel’s coefficient The ratio of household meal expenditure to total
consumption

Enjoyable consumption Household spending on beauty and luxury goods
(10,000 yuan)

Leisure consumption Household spending on tourism, culture, and enter-
tainment (10,000 yuan)

Educational consumption Household spending on education and training
(10,000 yuan)

Panel B. Other payment methods and online shopping

Cash payment Use=1; nonuse=0

Card payment Use=1; nonuse=0

Online shopping (dummy) =1 if the householder shops online last year; oth-
ers=0

Online shopping consumption Total household spending on online shopping last

year (yuan, logarithmic)
Panel C. Entrepreneurial behaviors

Entrepreneurship =1 if the household has entrepreneurial behaviors
(running a business or project); others =0

Entrepreneurial intention =1 if the householder has the desire to start a busi-
ness in the future; others=0

Online Business =1 if the householder starts a business or sells
goods on the Internet; others =0

Panel D. Social interaction

Online social activities =1 if the householder conducts online social activi-
ties (e.g., making friends); others=0

Online entertainment =1 if the householder conducts online recreational
activities (e.g., playing games, listening to songs,
and watching movies); others =0

Money gift receive =1 if the householder receives more than 100 yuan
in cash or non-cash income from non-family
members; others=0

Traffic expenditure Total household transportation expenses last year
(1000 yuan)

Communication expenditure Total household telephone and Internet expenses
last year (1000 yuan)

Panel E. Over-consumption and over-indebtedness

Over-consumption =1 if the total household consumption is not less
than income; others =0

Over-indebtedness =1 if the total household debt is not less than
income; others =0
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