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Abstract: The development of smart cities has greatly improved the living and working environment
of urban residents, but whether it can enhance the happiness of urban residents is a controversial
topic. In this study, we investigate residents’ experiences of obtaining information, services and
networks in smart cities from the aspects of safety, usefulness and convenience, and empirically
explore their relationship with residents’ subjective well-being (SWB). The results show that residents’
safety, usefulness and convenience experiences of obtaining information, services and networks in
smart cities all have positive impacts on their SWB, and the relationship between residents’ safety
experience and SWB is, to a certain extent, mediated by their usefulness and convenience experiences.
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1. Introduction

Since the concept of the smart city first appeared in the 1990s [1,2], the theoretical research
dynamics and practical development status of smart cities have attracted the extensive attention of
academic circles and industry internationally [3]. Anthopoulos [3] provides an “umbrella” definition
of the smart city: new or existing cities or regions that use ICT (information and communication
technology) and innovation as a means to achieve sustainability in economic, social and environmental
terms, and to address several challenges dealing with six dimensions (people, economy, governance,
mobility, environment and living). The ultimate goals of a smart city are convenience of public services;
livability of the living environment; smartness of infrastructure; long-term effectiveness of network
security; and strength of the economic outlook [4].

Smart infrastructure and smart services (SISS) are the core elements of a smart city [5].
Smart infrastructure includes hard infrastructure (all urban facilities and all ICT-based hardware)
and soft infrastructure (individuals and groups of people living in the city, business processes,
software applications and data), which are equipped with the latest ICT to provide corresponding
smart services [3]. The International Standards Organization (ISO) has explained the types of
smart services, including climate change adaptation, e-government, transport, logistics, healthcare,
energy and resources, environmental protection, public safety, and community and household [4,6].
The technology in smart cities itself is not used to provide smart services [7]. Smart services use ICT
and hard and soft infrastructure to provide “products, services and utilities” to stakeholders, so as to
improve the quality of life and livability of the whole city [3,8].
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The Chinese government attaches great importance to the development of smart cities, especially
the construction of smart infrastructure. All construction investment is to improve the service level
of government and social institutions to citizens [9]. According to the New Smart City Development
Report 2017, intelligent infrastructure includes information infrastructure (sensing infrastructure,
passive and active network facilities, user-side peripheral equipment) and intelligent municipal
infrastructure (synthesis pipe gallery, the sponge city, municipal utility, big data platform and
information network transmission), aiming at solving the problems of urban citizen service and
municipal issues [9]. In China, information and services acquired by residents in smart cities are
provided by smart infrastructure, including transportation, employment, government affairs, online
education, urban supervision and management, social security, medical care, mobile internet life,
city cards and wireless networks [9]. Hangzhou, one of the pilot smart cities in China, has been
accelerating the development of smart city models since 2012, and has completed the construction
of intelligent digital urban management systems and integrated command systems. As of the end
of September 2016, the timely settlement rate of urban management issues in Hangzhou’s urban
management public cases increased from the initial 26.7% to 99.33%, and the construction effect was
very significant [9].

Although theoretical research and practical construction have been effective, the field of the smart
city is still in its infancy, and there is a certain gap between utopia and reality [5,10]. The development
of smart cities costs a lot of money, but its initial basic goals have never been fully met [11]. Considering
the complexity of the real situation, the urgent task for the development of smart cities is not to make
multi-faceted investment with existing resources and funds, but to focus on the areas that are in
shortage and in urgent need for improvement, so as to formulate a development strategy of smart
cities [12]. The application of information technology has been deeply rooted in people’s work and life,
and the demand of residents to participate in urban management has increased significantly, and they
require a higher level of public management and public service level [13]. Improving residents’ sense
of well-being has become the main driving force and ultimate goal of smart city construction in various
countries [14], which is also listed as an important indicator of the smart city evaluation system [15].

Subjective well-being (SWB) measures quality of life and determines the importance of smart cities
in people’s lives [16]. Different countries and cities have different levels of development, and residents’
experiences and demands for happiness are also at different levels [17,18]. At present, some scholars
have begun to pay attention to the topic of well-being brought by the smart city to the residents [19].
The Dubai government has committed to applying the smart city’s hardware and software technology
to the improvement of happiness and proposed the ABCDE model of needs linked to SWB, namely,
affective and emotional (A), basic (B), cognitive and evaluative (C), deeper and eudaimonic (D),
and enabling (E) [20]. In South Korea, practical research on smart tourism technology (STT) has been
shown to increase the happiness of tourists [21]. Vagnoli et al. [22] developed the SensorWebBike
service framework by using the network information technology of a smart city, aiming at more
effective monitoring of urban air quality and improving the living environment of urban residents.

Although the research process of the smart city has been in place for more than 20 years, current
research on the smart city focuses more on its definition, practical application, commercial value and
management [3], and rarely considers the direct feelings brought by the development of a smart city to
its urban residents, and especially their SWB [23,24]. Our contribution lies in that, firstly, we focus on
the subjective feelings of smart city development on urban residents’ happiness, which enriches the
theoretical research on smart city development. Secondly, safety experience, usefulness experience and
convenience experience are introduced to empirically study the driving factors of residents’ SWB in
smart cities, and a theoretical model is constructed. Finally, it provides an experience-feedback-oriented
research direction for the future development of smart cities.

Based on the above theoretical research basis, this paper explores the impact mechanism of
intelligent infrastructure and intelligent services on the SWB of residents in smart cities from residents’
perceptions. Through the use of questionnaire survey data from 247 residents in China’s smart
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cities, we examine relevant research hypotheses and propose guidelines and strategies to promote the
long-term development of smart cities.

2. Theoretical Background and Research Hypotheses

SWB is an important concept in the field of positive psychology and quality of life, and refers to an
overall assessment of an individual’s self-state and quality of life in a certain period of time, including
life satisfaction, positive emotion, and negative emotion [17]. Positive and negative emotions are also
generally considered as the perceptual dimension of SWB, which refers to individuals’ perception
of their own subjective emotions; life satisfaction is considered to be the cognitive dimension of
SWB, which refers to individuals’ perception and evaluation of their current living conditions [17].
With changes of the environment and the way of interaction between people and the environment,
the individual’s SWB also changes [25]. The introduction of SISS is the most important feature
distinguishing a smart city from other urban concepts. This paper will explore the impact of this
environmental change on residents’ SWB.

In the marketing research field, experience becomes the third key element in attracting consumer
attention to consume products and services beyond functionality and quality [26]. The experience
stems from a series of complex interactions between customers and products [27]. Through the
use of the product, customers can create their own unique experiences [28]. Pine and Gilmore [29]
classify consumer experiences into four types based on the customer engagement and the desire
or performance of customer access to the activity: entertainment (passive-absorption), educational
(active-absorption), escapist (active-immersion), and esthetic (passive-immersion). Schmitt [30] defined
the customer experience in five dimensions: sensory experiences (sense); affective experiences (feel);
creative cognitive experiences (think); physical experiences, behaviors, and lifestyles (act); and social
identity experiences. Gentile, Spiller and Noci [26] proposed six components of customer experience
based on previous research, namely, sensorial, emotional, cognitive, pragmatic, lifestyle and relational.
In recent years, the experience is increasingly recognized as a multi-dimensional and holistic evaluation
applied to marketing and tourism, including all kinds of perceptions and cognitive evaluations of
users in the process of consuming products and services [26,27]. In this paper, we portray the concept
of experience in the marketing field to the development of smart cities, describing a variety of various
functional perceptions and evaluations that urban residents bring in the process of using smart
infrastructure and enjoying services. The information security of the system was a concern to the
citizens participating in the project of a smart city [31], and the perceived usefulness and the perceived
ease of use are the two main factors affecting users’ acceptance and behavior when using the new
system [32], as well as the drivers of urban residents’ use of SISS. This paper portrays the functional
experiences generated by urban residents using SISS with regard to three aspects: security, usefulness,
and ease of use, and attempts to explore their impact on the SWB of urban residents.

Creating an effective user experience within a smart city is an important factor of success [33].
The Stimulus-Organism-Response (SOR) framework of environmental psychology argues that objective
conditions such as atmosphere, design, and social factors stimulate consumer perceptions [34]. In smart
cities, SISS, as a kind of artificially created activity scene, will inspire urban residents to participate
actively or passively and produce various experiences. Residents’ personal experiences of SISS may
change their situations and paces of life, which may directly affect emotional changes, different levels
of needs and cognitive attitudes [20]. In addition, experiential marketing can provide emotional and
functional values through feel perception, think perception, and service quality to induce customer
satisfaction in hotels and the tourism industry [35]. At the same time, self-determination theory argues
that when a person’s behavior satisfies the three basic psychological needs of ability, relationship,
and autonomy, the individual’s well-being increases [36]. Based on the above analysis, we believe
that the three functional experiences brought about by urban residents using smart infrastructure and
enjoying services can enhance the satisfaction of their three basic psychological needs, thus promoting
their well-being.
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2.1. Residents’ Safety Experience and Their SWB in the Smart City

When urban residents use SISS, their personal information and activity trajectories will inevitably
be recorded and preserved by relevant smart devices, and they will become a key resource for
related operators of the smart city to provide intelligent and personalized services to residents [37].
According to exchange theory, this phenomenon can be understood as a kind of exchange of realism,
that is, the exchange of individual privacy information for high-quality services [38]. Safety experience
refers to the security residents feel when using SISS, especially the perception of personal information
and that their behaviors are not disclosed and utilized [39]. In the process of information transmission
and processing, whether information will be leaked will affect the user’s psychological cognition and
behavioral judgment [40,41]. Safety experience reflects residents’ psychological cognition of the risk
of information leakage caused by the use of SISS, and it has an important impact on their living and
working conditions.

Although different countries’ governments have different attitudes toward the privacy issue and
have built different legislative systems, and users also have different ideas when private information
are collected [42], the private information security of residents has always been the focus of smart city
development. Li et al. [43] and Kansal [44] pointed out that a poor safety experience would make users
confused and doubtful about the quality of the services provided online, and even fall into negative
emotion in severe cases. The studies [45] on privacy concerns also pointed out that even if the user’s
private information was not revealed, the users’ privacy concerns caused by enjoying online services
would produce a feeling of anxiety that affected their emotions and quality of life. Hayes et al. [46],
Dinev and Hart [47], and Hsiao and Hwang [37] found that, if certain commitments were given to
residents on the information supervision platforms of a smart city, and residents were clearly told that
their personal information was protected, they would be more confident of smart city development,
especially SISS. The increased safety experience will reduce residents’ privacy concerns, and raise
their faith in SISS [47], which in turn will make them enjoy the pleasure and happiness in the use of
SISS [48], and give rise to good SWB. Moreover, a safety experience can enable urban residents to show
positive self-sense, which can bring a sense of control and emotional pleasure [49]. Moreover, urban
residents will pay more attention to personal development and self-expression, which can promote
their well-being by meeting basic psychological needs [50]. Based on this, Hypothesis 1 was proposed.

Hypothesis 1. Residents’ safety experience in a smart city is positively related to their SWB.

2.2. Residents’ Usefulness Experience and Their SWB in the Smart City

In the technology acceptance model (TAM), perceived usefulness is a key factor in explaining
a user’s acceptance of a new system. It refers to the user’s perception of a particular system that
contributes to improving their performance [32]. The usefulness experience broadens the application
range of perceived usefulness and reflects the extent to which user needs are effectively met [51]. It is
mainly used to describe urban residents’ perception of the information and service they get by SISS
that is beneficial for the improvement in the quality of their life and job.

According to the theory of self-determination, individuals have three basic psychological needs:
autonomy need, competence need and relatedness need [52]. The competence need is individuals’
self-confidence and efficacy perceived in their interaction with social environment [53]. When an
individual’s competence need is met, their well-being will rise [54]. A good usefulness experience
means that the information and services that urban residents have access to through SISS can
actually improve their quality of life and job performance [5]. This experience can enhance residents’
self-efficacy, including better adaption to the social environment and accomplishing their tasks more
efficiently [55]. That is, to some extent, their competence need is better met, which will lead to higher
life satisfaction and more pleasure for urban residents. In addition, when urban residents have a good
usefulness experience, they will strengthen their pursuit of a better life in the future [56,57], which will
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make residents produce positive emotions, such as optimism, and alleviate their negative emotions
brought about by life and work stress, such as anxiety and tension [58]. Based on this, we propose
Hypothesis 2.

Hypothesis 2. Residents’ usefulness experience in a smart city is positively related to their SWB.

A good usefulness experience can bring positive emotions and inner satisfaction to urban
residents [58], but they will feel hesitant if they need to sacrifice personal privacy [45]. Although
some users are willing to provide more private information to obtain personalized services [59,60],
self-protection awareness has prompted rejection and aversion to personal privacy breaches [44]. This
means security, especially information security, is a prerequisite for residents to obtain the information
and services they need through SISS. A good safety experience enables residents to generate trust
in SISS. This trust not only allows urban residents to enjoy pleasure in the use of SISS and to be
satisfied with the urban environment, but also allows them to better concentrate to accomplish specific
tasks through SISS, which will enhance residents’ usefulness experience. Therefore, we believe that
safety experience not only directly affects residents’ SWB, but also produces an indirect promotion by
enhancing the usefulness experience of urban residents. Based on this, we propose Hypothesis 3.

Hypothesis 3. Usefulness experience in a smart city mediates the impact of residents’ safety experience on
their SWB.

2.3. Residents’ Convenience Experience and Their SWB in a Smart City

Significant costs and energy consumption have been saved by efficiently using information and
communication technologies (ICTs), which have improved service quality and brought convenience
to residents’ lives [61]. Convenience experience refers to the degree of convenience experienced by
urban residents in the use of SISS, especially in terms of time and effort savings [62,63]. In the process
of purchasing or consuming goods and services, the convenience of products or services will affect
the users’ mood and attitudes, and willingness to continue to use [64]. The convenience experience
reflects residents’ psychological cognition of the time and energy saved by the use of SISS. It not only
determines their willingness to use the facilities and services, but also affects their attitude towards the
working and living environment and their own emotions.

A good convenience experience means that urban residents can easily learn to use SISS, which will
affect their SWB in the following two aspects. On the one hand, the mastery and rapid operation of SISS
will bring them confidence and a sense of accomplishment, which will improve their self-efficacy and
behavioral initiative by enhancing self-association [65,66]. In this way, residents’ need for autonomy
and competence will be better satisfied, and their happiness will be improved [67]. On the other hand,
an effective convenience experience will help residents save time and effort in accessing information
and services based on SISS [24,63,68], which allows them to have more time and energy to engage
in social interactions and interpersonal communication than before. Moreover, self-determination
theory believes that the satisfaction of individuals’ relatedness need is related to social interaction and
interpersonal relationships, which is beneficial to individuals’ pursuit of meaningful happiness [50,69].
In addition, Colwell et al. [70] also pointed out that the more convenient it is for the user to enjoy the
service, the higher their life satisfaction. Conversely, the more complex it is for the user to acquire the
service, the more bored and disgusted the user is [71], which in turn creates some negative emotion
and reduces their SWB [31]. Based on this, we propose Hypothesis 4.

Hypothesis 4. Residents’ convenience experience in a smart city is positively related to their subject well-being.

As long as there are safety risks, such as the risk of private information leakage of residents,
even if smart facilities and services are very easy to use, they will be questioned and distrusted by the
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residents of a smart city. The safety experience is the main focus of residents on smart city development,
and is the basic premise for residents in deciding to use SISS [31]. A good safety experience means that
when urban residents use SISS to obtain information and services, their safety, especially information
security, can be effectively guaranteed. This guarantee for SISS is like the brand of the product,
with value-added functions, which can bring praise to the convenience experience for SISS. At the
same time, this safety experience will also alleviate residents’ security concerns and allow them to
focus more on the operational use of SISS for a better convenience experience [72–74]. Therefore, we
believe that the safety experience not only directly affects residents’ SWB, but also produces an indirect
promotion by enhancing the convenience experience of urban residents. Based on this, we propose
Hypothesis 5.

Hypothesis 5. Residents’ convenience experience mediates the impact of residents’ safety experience and
their SWB.

Based on the above theoretical analysis, a conceptual model was proposed in this study, as shown
in Figure 1.
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3. Methods

3.1. Questionnaire Design

This paper adopted a questionnaire to collect data, consisting of three parts. Firstly,
the specification of the questionnaire explains the purpose of this study to the respondent, and
promises that questionnaire responses will be anonymous that the data obtained will be used only
for scientific research and is strictly confidential, and encourages the respondent to fill it out with
confidence. The second part is the main content of the questionnaire, including the measurement of
the safety experience, usefulness experience, convenience experience, and SWB. Each concept is clearly
defined before each variable is measured to facilitate the correct understanding of the measurement
item by the respondent. The third part comprises the demographic characteristic variables, which
collects the basic information of the respondent, including basic information, such as gender, age,
work, health, living city, and education.
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3.2. Measurement

To ensure the validity and reliability of the measurement tool, the study utilized established
scales to detect the core variables of the study. The Likert 6-point scale was used for this questionnaire
(1 = completely disagree; 6 = completely agree). To ensure the effectiveness of the questionnaire,
before the formalization of this research questionnaire and investigation, we conducted a small-scale
pre-study of residents in Guangzhou, a representative smart city in China. After carefully listening
to the respondents’ opinions on the questionnaire, some statements were adjusted accordingly to
minimize loopholes, such as unclear expressions and unreasonable design of the items. Finally,
the content and number of items, and the wording of the questionnaire, were revised to form a final
draft to guarantee the scientific and normative nature of the research tools. Measurement of key
constructs can be found in Table A1 of Appendix A.

Security is one of the most important aspects of smart city concerns, involving the sustainable
development of smart cities and the well-being of urban residents [39]. To measure residents’
perception of their information and behaviors exposed in a smart city, the scale was modified from
Hayes et al. [46] and includes three items: “The information is credible”, “These services are of
guaranteed quality”, and “The process of obtaining such information or services is secure”.

Usefulness experience measures the extent to which urban residents’ needs for life are met, as well
as the perceived degree of living standard and job performance. The concept of perceived usefulness in
the TAM was combined with the measurement scale of Adams et al. [51] to obtain five items, namely,
“The way this information or service is obtained is easy to learn and master”, “The operation to obtain
this information or service is simple”, “The instructions for obtaining the information or service are
clear and easy to understand”, “It does not take much time to become an expert in accessing the
information or services”, and “These information or services can be accessed quickly in lots of ways”.

Convenience experience measures the extent to which smart city residents spend time and effort
on accessing services. This article uses the scale proposed by Seiders, Voss, Godfrey and Grewal [63]
to measure the convenience experience, which comprises five items: “It makes me more efficient”,
“It improved my work performance”, “It perfected my work environment”, “It improved my quality
of life” and “It makes my life more convenient”.

SWB is an evaluation of people’s affection and cognition, including the three dimensions of
satisfaction with life, positive emotion and negative emotion [75]. For the measurement of satisfaction
with life, this paper uses the scale proposed by Diener et al. [76] to determine how satisfied city
residents are in the perception of SISS, including five items, such as “My living conditions are
great”. The measurement of positive emotion and negative emotion was performed using the scale
of Watson et al. [77]. The items of positive emotion include “Active”, “Enthusiastic”, and “Happy”.
The five items of negative emotion include “Ashamed”, “Sad”, and “Afraid”.

In addition, we also consider control variables that may affect SWB. Derdikman-Eiron et al. [78]
and Kroll [79] have shown that men are more sensitive to emotional changes in happiness and women
are happier. A study by Siedlecki et al. [80] indicates that there is a more complex link between
residents’ SWB and age. Shier et al. [81] argue that whether a user has a job also affects their cognitive
judgment of happiness in life. A study by Lee and Browne [82] shows that people with physical and
mental health are happier. In addition, people with good education have lower emotional distress,
and higher SWB [83], since SISS are easier to understand and accept for people with higher education
levels [84]. Therefore, this paper chooses gender, age, work, health and education as control variables.

3.3. Sample and Data Collection

The formal research of this study was conducted by urban residents of 220 new smart cities
evaluated by the China Development and Reform Commission in 2017. The data collection work
was conducted from March 2018 to the end of July 2018. Considering that the domain of the target
of the questionnaire was too scattered, we used the third-party platform Questionnaire Star (China’s
largest questionnaire distribution platform) to produce an electronic questionnaire, and then distribute
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it randomly across the country. A total of 516 questionnaires were distributed, eliminating the
questionnaires filled out by non-smart urban residents whose respondents had never used mobile
payment (Alipay, WeChat, etc.) for purchase transactions, and those with more than 5% of the items
not answered. Finally, 247 valid questionnaires were obtained, and the effective questionnaire recovery
rate was 47.87%.

4. Analysis and Results

4.1. Reliability and Validity Analysis

We use the Cronbach’s alpha value to test the reliability. As the results of Table 1 show,
the Cronbach’s alpha values of safety experience, usefulness experience, convenience experience,
the satisfaction with life, positive emotion and negative emotion were, respectively, 0.865, 0.901, 0.920,
0.908, 0.934 and 0.885. All values exceeded the critical value of 0.7, indicating that the study scale had
good internal consistency.

Table 1. The measurement model.

Measurement Item Factor Loading CA (Cronbach’s Alpha) AVE (Average Variance
Extracted)

SE 1 0.828
0.865 0.683SE 2 0.895

SE 3 0.749
UE 1 0.820

0.901 0.646
UE 2 0.771
UE 3 0.781
UE 4 0.866
UE 5 0.778
CE 1 0.839

0.920 0.699
CE 2 0.892
CE 3 0.871
CE 4 0.814
CE 5 0.756

TSWL 1 0.681

0.908 0.666
TSWL 2 0.848
TSWL 3 0.853
TSWL 4 0.846
TSWL 5 0.840

PA 1 0.810

0.934 0.740
PA 2 0.871
PA 3 0.870
PA 4 0.896
PA 5 0.851
NA 1 0.687

0.885 0.609
NA 2 0.826
NA 3 0.868
NA 4 0.815
NA 5 0.687

Note: extraction method: principal component analysis. N = 247. SE = safety experience, UE = usefulness experience,
CE = convenience experience, TSWL = the satisfaction with life, PA = positive emotion, NA = negative emotion.

The measurement items in this study are from maturity scales of various variable fields,
which guarantees the content validity of the scale. Furthermore, the use of confirmatory factor
analysis (CFA) measures the aggregate validity of each scale. The results show that the fitting index of
the overall measurement model is within the acceptable range (χ2/df = 2.005; CFI = 0.935; TLI = 0.926;
IFI = 0.935; RMR = 0.062). As shown in Table 1, the factor load values of each index are greater than 0.6
and highly significant on the corresponding latent variables. The composite reliability (CR) of each
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variable is above 0.7, and the average variance extracted value (AVE) of each variable is greater than
0.6, which indicates that the data has a high degree of aggregation validity.

Because measurement items were answered completely by self-reporting of residents, there may
be common method variance (CMV). We used the Harman’s single-factor test to determine the range
of CMV to reduce its impact on the results of the study. The results showed that principal component
analysis extracted six factors with a total variance of 71.78%. There was no single factor, and the first
factor accounted for only 37.29% of the interpretation variance. Therefore, this study largely controls
the common method variance.

4.2. Descriptive Statistics of the Latent Constructs

The correlation coefficients between the variables and the mean and standard deviation of the
respective variables can be seen in Table 2. Safety experience is significantly positively correlated
with useful experience (r = 0.632, p < 0.01), and has a significant positive correlation with convenience
experience (r = 0.695, p < 0.01). As for the correlations between the three experiences and SWB, safety
experience has a significant positive correlation with SWB (r = 0.436, p < 0.01), usefulness experience
has a significant positive correlation with SWB (r = 0.419, p < 0.01), and convenience experience has
a significant positive correlation with SWB (r = 0.447, p < 0.01). These results formed the basis of
subsequent regression analysis.

Table 2. Descriptive statistics and correlation analysis.

Variables 1 2 3 4 5 6 7 8 9

1. Gender - - - - - - - - -
2. Age −0.003 - - - - - - - -

3. Work −0.076 −0.086 - - - - - - -
4. Health 0.029 0.022 0.055 - - - - - -

5. Education −0.082 −0.056 −0.086 0.068 - - - - -
6. Safety

experience −0.061 0.215 ** 0.101 0.051 −0.015 - - - -

7. Usefulness
experience −0.116 0.200 ** 0.087 0.018 −0.008 0.632 ** - - -

8. Convenience
experience −0.104 0.296 ** 0.075 0.092 −0.104 0.695 ** 0.651 ** - -

9. SWB −0.050 0.166 ** −0.041 0.141 * −0.028 0.436 ** 0.419 ** 0.447 ** -
M 0.380 2.160 0.760 2.780 1.940 4.211 4.320 3.948 3.546
SD 0.487 1.136 0.430 0.627 0.733 1.057 0.978 1.175 0.708

Note: N = 247. SWB = subjective well-being. Significance levels shown are two-tailed for hypothesis testing and
control variable. * p < 0.05, ** p < 0.01.

4.3. Hierarchical Regression Analysis

Our hypotheses were tested by using hierarchical linear regression analysis and the results are
shown in Table 3. Model 1 (M1), Model 3 (M3), and Model 5 (M5) represent benchmark models
for different dependent variables (M1 for UE; M3 for CE; M5 for SWE) with controlled variables,
and examined the effects of gender, age, work, health, and education. Models 6 (M6), 7 (M7), and 8 (M8)
were used to verify the impact of resident’s safety experience, usefulness experience and convenience
experience in a smart city on their SWB, respectively. We used Model 2 (M2), 4 (M4), 9 (M9) and 10
(M10) to examine the mediation effect of the useful experience and convenience of smart city residents
on their relationship between safety experience and SWB. Model 11 (M11) is used to test the stability
of the relationship between variables. The variance inflation factor of all models was less than 10,
indicating that the model did not suffer from multicollinearity and the results were reliable.
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Table 3. Results of hierarchical regression analysis.

Variables
UE CE SWB

M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11

Gender −0.11 −0.08 −0.110 −0.07 −0.06 −0.04 −0.02 −0.01 −0.02 −0.02 −0.010
Age 0.21 ** 0.07 0.300 *** 0.15 ** 0.16 * 0.06 0.07 0.03 0.04 0.02 0.020

Work 0.10 0.03 0.080 0.01 −0.04 * −0.09 * −0.08 −0.08 −0.10 + −0.09 −0.100 +

Health 0.01 −0.01 0.090 0.06 0.14 0.13 0.14 * 0.11 + 0.13 * 0.11 + 0.120 *
Education 0.01 0.02 −0.100 −0.10 * −0.04 −0.04 −0.04 0.01 −0.04 −0.01 −0.020

SE 0.61 *** 0.65 *** 0.42 *** 0.28 *** 0.26 ** 0.200 *
UE 0.41 *** 0.24 ** 0.180 *
CE 0.43 *** 0.26 ** 0.180 *
R2 0.06 0.41 0.123 0.52 0.05 0.22 0.21 0.22 0.25 0.25 0.270

∆R2 0.35 0.40 0.17 0.19 0.2 0.20 0.20 0.014
F 3.23 ** 27.92 *** 6.760 *** 43.68 *** 2.65 * 11.25 *** 10.46 *** 11.08 *** 11.55 *** 11.41 *** 10.800 ***

∆F 141.95 *** 200.37 *** 51.51 *** 46.97 *** 50.51 *** 32.10 *** 31.65 *** 4.420 *

Note: N = 247. SE = safety experience, UE = usefulness experience, CE = convenience experience, SWB = subjective well-being. Significance levels shown are two-tailed for hypothesis
testing and control variable. + p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001.
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Firstly, we tested the effect of resident’s safety experience in a smart city on their SWB. Compared
to Model 5, adding safety experience in Model 6 contributes 17% of the variance (∆R2 = 0.17, p < 0.001).
Residents’ safety experience significantly affected their SWB (β = 0.42, p < 0.001); thus, Hypothesis 1
was verified. In the process of using SISS, residents are very concerned about information security and
personal information privacy [37]. Furthermore, the above result shows that the better the residents’
safety experience, the stronger their SWB will be. This result supported Hayes’s [46] view that,
through monitoring and protecting personal privacy information in related service platforms of a
smart city, a safe social atmosphere was created in which residents become more confident in SISS, and
get more satisfaction and happiness by using them.

Secondly, we tested the effect of residents’ usefulness experience in a smart city on their SWB.
Compared to Model 5, adding usefulness experience in Model 7 contributes 19% of the variance (∆R2

= 0.19, p < 0.001). Usefulness experience of residents significantly positively affects SWB (β = 0.41,
p < 0.001); thus, Hypothesis 2 was verified. The outcome demonstrated that residents’ usefulness
experience of SISS can predict their SWB in a smart city, and the government as a designer and
promoter of a smart city should pay more attention to residents’ usefulness experience and information
security. Furthermore, the mediation of residents’ usefulness experience in the smart city between their
safety experience and SWB was analyzed using the procedure recommended by Baron and Kenny [85].
Comparing Model 2 with Model 1, 35% of the variance was explained in Model 2 (∆R2 = 0.35, p < 0.001).
In addition, it can be seen that the residents’ safety experience significantly positively affects their
usefulness experience (β = 0.61, p < 0.001). Apart from this, adding the mediating variable (usefulness
experience) in Model 9 compared to Model 6 contributes 3% of the variance (∆R2 = 0.03, p < 0.01).
Specifically, the results indicated the positive effect of residents’ safety experience on their SWB
decreased (β dropped from 0.42 to 0.28), which indicates that usefulness experience partially mediates
the relationship between residents’ safety experience and their SWB. Hypothesis 3 was supported,
meaning that residents’ usefulness experience can not only directly enhance their SWB, but also serves
as a bridge between the impact of security experience on SWB.

Furthermore, we tested the effects of residents’ convenience experience in a smart city on their
SWB. Compared to Model 5, adding convenience experience in Model 8 contributes 20% of the
variance (∆R2 = 0.20, p < 0.001). Residents’ convenience experience had a significant positive impact
on their SWB (β = 0.43, p < 0.001); thus, Hypothesis 4 was confirmed. This result complements the
view of Hayat [61]. Through the use of SISS, residents save time and cost in their daily lives and
work, and enjoy more convenience, which can encourage them to maintain a pleasant mood and
an optimistic attitude. Similarly, we further tested the mediating effect of residents’ convenience
experience. Comparing Model 4 with Model 3, 40% of the variance was explained in Model 4
(∆R2 = 0.40, p < 0.001). In addition, it can be seen that residents’ safety experience significantly
positively affected their convenience experience (β = 0.65, p < 0.001). It can be seen from the above
results that the better the residents’ information and trajectory on the related platforms of a smart city
are protected, the better the convenience experience they enjoy. Additionally, adding the mediating
variable (convenience experience) in Model 10 compared to Model 6, contributes 3.1% of the variance
(∆R2 = 0.031, p < 0.01). In addition, the positive effect of residents’ safety experience on their SWB
decreased (β dropped from 0.42 to 0.26), which indicates that convenience experience partially mediates
the relationship between residents’ safety experience and their SWB. Hypothesis 5 was supported,
indicating that residents’ convenience experience cannot only directly enhance their SWB, but also
indirectly plays a bridge role in the influence of safety experience on SWB. In Model 11, we can also
find that resident’s safety, usefulness and convenience experience all significantly positively affected
their SWB (β = 0.2, p < 0.05; β = 0.18, p < 0.05; β = 0.18, p < 0.05), which again supports above
research hypothesis.
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5. Conclusions

From the perspective of security, usefulness and convenience, we investigated the impact of
residents’ experience on their SWB. Through the empirical analysis of questionnaire data of 247 urban
residents in Chinese smart cities, the relationship between residents’ experience and their SWB
was explored. First, we found that residents’ safety experience not only played a positive role
in their usefulness experience and convenience experience, but also had a positive effect on their
SWB. This reveals that the safety experience is the basis for residents to obtain happiness from
the use of SISS. In particular, if the safety experience is not guaranteed, the residents’ usefulness
experience and convenience experience will be greatly reduced. Second, residents’ usefulness
experience and convenience experience not only play a positive role in their SWB, but also mediate
the positive impact of residents’ safety experience on their SWB. This shows that the roles of safety
experience, usefulness experience and convenience experience are different in affecting residents’ SWB.
In summary, with consideration of residents’ experience of SISS, these results supported the views
of Anthopoulos [3], Visvizi and Lytras [24], and Lytras and Visvizi [39] regarding the relationship of
smart city construction and residents’ well-being: safety, usefulness and convenience are three key
characteristics of residents’ experience in SISS influencing their SWB. In addition, we incorporated
residents’ experience into smart city construction, which expanded the research scope of the smart
city from urban planning and technological progress to a humanistic perspective, and promoted user
orientation in smart city construction.

Our findings have important managerial implications for smart city construction. Firstly,
the development of smart cities relies on ICT, and increasing individual behavioral information
is actively or passively entered into the smart city network. The storage and transmission of such
information requires a high degree of security and confidentiality, and the perception of the residential
network security environment is the basis for improving the usefulness experience, convenience
experience and SWB. Second, there are differences between individuals, who are always pursuing
services that meet their needs and maximize their own interests. The experience is concerned with the
willingness and behavior of urban residents to participate, directly affecting their happiness. Therefore,
the development of smart cities not only pays attention to the general needs of urban residents, but also
satisfies their personalized needs, which is one of the important factors to improve the well-being of
smart cities in the future. Finally, intelligent services meet the needs of people through the construction
of intelligent infrastructure, which emphasizes that SISS is targeted at people. This also reminds
governments, enterprises and relevant institutions to avoid blindness in the construction of smart cities
(for example, economic development and government stimulating domestic demand and improving
enterprise performance).

We acknowledge several limitations of this study, which also point to possible future research
directions. First, we utilized a self-reported survey and a convenient sample research approach
to collect the data. Future research may expand the geographical scope of the sample. Second,
safety experience, usefulness experience and convenience experience are just three experiences that
affect residents’ SWB in a smart city. The experiences of residents are complex and changeable,
and there may be other dimensions of residents’ experiences that affect their SWB in a smart city, which
is subject to further research and further exploration. Third, in this paper, the control variables have no
substantial effect on subjective well-being. More control variables that may have a substantial impact
on subjective well-being, such as marriage, personality traits, beliefs, etc., should be considered in
the follow-up studies. In addition, regional culture and specific life events will also affect individuals’
perceptions and attitudes towards life and work. Future research can also take them into account and
conduct detailed research. They can also be considered in the future to explore the possible differences
between long-term factors and sudden factors.
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Appendix A

Table A1. Measurement of key constructs.

Construct Measurement Items

Safety experience
The information is credible.
These services are of guaranteed quality.
The process of obtaining such information or services is secure.

Convenience experience

The way these information or services are obtained is easy to learn and master.
The operation to obtain this information or service is simple.
The instructions for obtaining the information or service are clear and easy to
understand.
It does not take much time to become an expert in accessing the information or
services.
These information or services can be accessed quickly in lots of ways.

Usefulness experience

It makes me more efficient.
It improved my work performance.
It perfected my work environment.
It improved my quality of life.
It makes my life more convenient.

SWB

The
satisfaction
with life

In most ways, my life is close to my ideal.
My living conditions are great.
I’m happy with my life.
So far, I’ve gained the important things I want in life.
If I could start my life over, I would change almost nothing.

Positive
emotion

Active
Enthusiastic
Happy
Elated
Excited

Negative
emotion

Ashamed
Sad
Afraid
Nervous
Horrified
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