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Abstract: Attracting citizens and facilitating their continued usage is critical for the sustainable
development of mobile government microblog services. Drawing on the stimulus—organism-response
(SOR) framework and the literature related to perceived value, this study investigates the factors that
affect citizens’ continuance intention vis-a-vis mobile government microblogs from a value-based
perspective. A structural equation modeling (SEM)-neural network combined method was used to
test the proposed model by using data collected from 301 mobile government microblog users in
China. The SEM analysis shows that social influence, perceived interactivity, and perceived mobility
positively affect citizens’ utilitarian value and hedonic value, which further affects their continuance
intention. The significant factors obtained from the SEM are used as input for a neural network
analysis to calculate their relative impacts. The results of the neural network analysis showed that
perceived mobility is the most important factor influencing utilitarian value, while social influence is
the most significant factor affecting hedonic value. The normalized importance of utilitarian value on
continuance behaviors is larger than that of hedonic value.

Keywords: social media; government microblog; continuance intention; perceived value; neural
network

1. Introduction

Microblogs, with the functionalities of information broadcast, social interaction, and relationship
building, have been embraced by government agencies and officials worldwide [1]. According to
the 42nd China Internet Development Statistics Report, the number of government microblogs on
Sina Weibo had reached 137,000 by the end of June 2018 [2]. Government microblogs are usually
registered and operated on third-party microblogging platforms such as Sina Weibo and Twitter [1].
In fact, microblogs can be regarded as a hybrid of instant messaging and blog, which allows users
to broadcast short messages about their experiences in daily life [3]. Specifically, with the recent
advancement of wireless communication technologies, mobile government microblogs have become
an important communication platform to facilitate two-way interactions between government agencies
and citizens [4]. In this study, mobile government microblog refers to a microblog managed by
government agencies or officials on the Sina Weibo mobile microblog platform. As the largest
social media platform in China, Sina Weibo has invited a large number of government offices and
departments to open microblog accounts [2]. Government offices and departments use their accounts
to release or obtain information, and to interact with citizens. By offering ubiquitous, location-based,
and personalized services to citizens, mobile government microblogs create new opportunities for
government-citizen relationship building [4], providing public services [5], public engagement [6],
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and the monitoring of government corruption [7]. Many government microblog managers believe
that due to its ability to provide information and interactive services anytime and anywhere, citizens
will be readily attracted by mobile government microblogs. However, retaining existing users and
encouraging their continued use is always not easy. The rate of citizens’ continuous usage of mobile
government microblog is still low. Therefore, it is important to explore the factors that determine
citizens” mobile government microblog continuance behaviors, and thus, the sustainability of mobile
government microblogs.

Many studies have tried to explain mobile microblog usage by using the leading technology
acceptance model or its extension [8,9]. The process which underlies citizens” continuous usage of
mobile government microblogs has seldom been explored. The present study therefore adopted the
stimulus—organism-response (SOR) framework [10] to investigate citizens’ continuance of mobile
government microblogs by focusing on the stimuli from social influence and media characteristics
on their value perceptions. Specifically, this study examines (1) How the mobile government
microblogs stimulate citizens (i.e., social influence, perceived mobility, and perceived interactivity),
influencing their reactions (i.e., perceived value), and subsequently affecting their coping responses
(i.e., continuance intention of using mobile government microblogs). (2) What are the different roles of
perceived hedonic value and perceived utilitarian value on citizens’ evaluations of mobile government
microblogs, and what subsequently shaped their continuance intentions?

The present study contributes to the existing literature in two ways. First, despite the fact that a
lot of prior studies were devoted to understanding mobile microblog usage behavior, the underlying
mechanisms of how and why citizens actively continue to use mobile government microblogs
remain unknown. The present study thus applied the SOR framework to a mobile government
microblog context and explored social influences and media characteristics on citizens’ continuous
usage. In particular, unlike extant studies which mainly focused on utilitarian value to explain
mobile microblog usage, our study explores citizens” mobile government microblog continuance
by considering both utilitarian and hedonic value. Second, unlike the extant literature that mainly
utilized linear models (e.g., structural equation modeling, SEM) to explain mobile microblog usage [4],
the present study employed a two-staged SEM-neural network approach to predict mobile government
microblog continuance behavior [11-13]. The SEM method is primarily designed for theory validating
and linear relationships modeling analysis, while it usually oversimplifies the process of users’
decisions making in terms of the use of a specific information system [11]. This disadvantage
can be addressed by using a neural network modelling approach which can detect both linear and
complex non-linear relationships between variables [12,14]. But because of its black box characteristics,
the neural network method is unsuitable for validating theories [11,12]. Therefore, the combination of
SEM and neural network modelling can make use of the advantages of each of the two approaches [15].
The present study provides not only a theoretical understanding of citizens” mobile government
microblog usage behavior, but also presents practical insights for government agencies and officials
for increasing the sustainability of mobile government microblog services.

This paper is organized as follows. The research background and theoretical foundation are
presented in the next section. In the third section, the research model and hypotheses are presented,
followed by a description of the research methodology and an analysis of the data. Finally, this
study concludes by summarizing the findings and the theoretical and practical implications as well
as limitations.

2. Background and Theoretical Foundation
2.1. Research Background

Mobile Government Microblog in China

China, as a rapidly-growing economy [16], is attracting more and more attention from both academia
and industry across the globe [17]. As a new media form of communication and dissemination,
government microblogs have played an important role in linking the Chinese government and the
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citizens [18]. Premier Li, in the 2015 Chinese government work report, expressed a desire “to continue
making government affairs more transparent and developing e-government and online office” [8].
The need to make government organizations more sustainable and greener has become a consensus in
the modern society [19]. Sustainability can be described through four spheres, i.e., social, economics,
politics, and culture [20]. In the political or government domain, the development of Internet-based
communication technologies such as mobile social media is one of the most important metrics
and indices for building sustainable and green e-government organizations [20]. In recent years,
government agencies at all levels have launched their own official microblogs (e.g., Beijing release,
Shanghai release), which are intended to meet the sustainable development needs of e-government.

Microblog, usually referred to as the “Chinese Twitter”, is one of the most popular social network
services in China, with 337.4 million active users at the end of June 2018 [2]. It is worth noting that 315.5
million active users access the microblog platform through mobile devices, accounting for 93.5 percent
of the total number of users [2]. Indeed, nowadays, with the increasing popularity of mobile smart
devices in China, more and more citizens are accessing the government microblog through their mobile
devices. The mobile government microblog has become a new platform for Chinese government
agencies to strengthen communication with the people and further improve the relationship between
the government and the public.

2.2. Theoretical Foundation

2.2.1. The Stimulus—Organism—Response (SOR) Framework

In the field of microblog usage, several theories were employed to explicate citizens” intention to
use the microblog [8,21]. Among them, Kim, Lee and Son [21] employed social influence theory to
study citizens’ intention to use the microblog. The result of this study showed that social influence
factors including social identity, group norms, and social presence positively affect continuous use
intention. Jiang, Zhao, Sun, Zhang, Zheng and Qu [8] extended the theory of planned behavior (TPB)
to predict the intention to use the microblog. They found that three motivational factors, i.e., attitude,
subjective norms, and perceived behavioral control, significantly affect behavioral intention, which in
turn determines personal microblog usage behavior [8]. In prior studies, the theory of planned behavior
explains behaviors mainly focusing on individual attitudes, which neglects social influence, a critical
factor of technology adoption and diffusion in the social context [22]. The stimulus—organism-response
(SOR) framework [10] provides a useful theoretical foundation for understanding the underlying
decision making process of citizens’ mobile government microblog continuance usage.

Originating from the domain of environmental psychology, the SOR model’s logical assumption
is that external environmental cues act as stimuli (S) and affect individuals” emotional or cognitive
responses (O), which further invoke their behavioral responses (R) [4,10,23]. This framework is
extensively used by scholars to explore the relationship between external environmental stimuli and
behavioral intentions, providing a good configuration scheme of environment variables. For example,
Guo, Liu and Liu [4] draw upon the SOR framework to develop a model for identifying the key success
factors for launching government social media platforms. Based on the SOR framework, Islam and
Rahman [23] found that the stimuli reflected by the online communities” unique features positively
influence members’ engagement and subsequent loyalty.

In the present study, the SOR framework is also adopted as the foundation of our research
in explaining citizens” mobile government microblog continuance behavior [10]. The reasons for
employing the SOR framework in our study are as follows. First, the environmental stimuli were
measured based on two aspects, namely, sociality and media characteristics. Second, the internal
organism states were measured as perceived value, which was conceptualized as a second-order
variable by including two first-order variables: hedonic value and utilitarian value. Third, the
behavioral response was measured as continuance intention of using the mobile government microblog.
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2.2.2. Utilitarian Value and Hedonic Value

Babin, et al. [24] classified perceived value into two different types, namely hedonic and utilitarian
value. Utilitarian value is defined as an overall judgment of functional benefits and sacrifices [25].
From the utilitarian point of view, citizens are very task-oriented and rational when there is a certain
behavioral intention [26]. Compared with utilitarian value, hedonic value is more subjective and
personal [27]. From the perspective of hedonic value, citizens desire entertainment and consider
the using process as a joyful experience [28]. The positive effects of both hedonic and utilitarian
value on user behaviors have been validated in a mobile social media context [27]. Therefore, to fully
capture the value perceptions in the mobile social media context, the present study included both
perceived utilitarian value and perceived hedonic value to understand mobile government microblog
continuance behavior.

3. Research Model and Hypotheses

In the present study, the stimulus—-organism-response (SOR) framework was employed as the
theoretical foundation of the research to explain how external environmental stimuli will influence
citizens’ organism experiences, and in turn, further affect their response to mobile government microblog
continuance usage [29]. Figure 1 shows the research model and the hypothesized relationships.

stlmulus organism response
Sociality
- THI P ., i MGS behaviorsi

characteristics | H2a

Perceived
Value
Interactivity H2b
Perceived o -
| mobility Utilitarian Hedonic

Figure 1. Research model.

i| Continuance |:
i| intention |:

3.1. Sociality

Social Influence

Social influence is defined as the pressure that a person perceived from her or his social
networks [30]. Social influence has long been validated as a critical factor in explaining adoption
behavior in the innovation diffusion literature [31]. Recently, in the context of mobile technology-based
services, a number of studies incorporated social influence into their research and found some empirical
support [32]. For example, Hong and Tam [33] found that social influence affects mobile data services
usage intention directly and indirectly through perceived usefulness.

In the context of our study, as an effective social media platform, the mobile government microblog
can allow citizens to easily interact with their relatives, schoolmates, and friends [4]. When citizens
find some interesting information or useful services on the mobile government microblog platform,
they can share it with their relatives and friends. Therefore, during the interaction, it is expected that
the influence of citizens’ social connections will positively affect their value perceptions of using the
mobile government microblog. Based on the existing literature [33], we therefore hypothesize:

H1. Social influence will positively affect perceived value.
3.2. Media Characteristics

3.2.1. Perceived Interactivity

Perceived interactivity is defined as “the extent to which users perceive their experiences as a
simulation of interpersonal interaction and sense they are in the presence of a social other” [34,35].
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Research on mobile users’ online experiences has revealed that improved interactivity is positively
related to user satisfaction [36].

Zhao and Lu [3] examined interactivity from four dimensions: control, connectedness, playfulness,
and responsiveness. The dimension of playfulness emphasizes the enjoyment and happiness
individuals derive from being involved in an activity. The previous study showed that perceived
enjoyment allows users to experience a greater hedonic value [37]. Through the two-way interactions
between the government agencies and its citizens, citizens can get more useful government information.
We might expect that, when citizens are using the mobile government microblog services, perceived
interactivity could bring them not only hedonic value, but also utilitarian value. We thus hypothesized:

H2a. Perceived interactivity will positively affect perceived value.

3.2.2. Perceived Mobility

Based on existing studies [38], perceived mobility is defined as a citizen’s perception of the time
and place required to use the mobile government microblog. In the context of online citizen behavior,
perceived mobility has been proved to be an important factor in citizens’ decisions to choose online
channels for virtual communications rather than face to face interactions [39]. Venkatesh et al. [40]
also found that channel characteristics including convenience positively affect citizens’ intentions to
use e-government.

In the context of the present study, citizens can access the government microblog anytime and
anywhere through mobile devices [41]. The mobility feature of the mobile government microblog
helps citizens receive public information and services in a convenient manner, which in turn enhances
citizens’ value perceptions. Based on the current studies [38,40], we can hypothesize:

H2b. Perceived mobility will positively affect perceived value.

3.2.3. Perceived Value

Existing research reported that both utilitarian and hedonic value have a positive impact on online
users’ continued usage intentions [18]. In the mobile services context, previous research also found that
when citizens perceive high levels of utilitarian and hedonic value from using mobile services, they
will be more likely to develop high levels of satisfaction and continuance intention [37,39]. For instance,
Kim, et al. [42] proposed a mobile user engagement (MoEN) model and applied it to exploring mobile
user continued engagement intention from the perspective of user’s motivation and perceived value.
The results revealed a positive connection between perceived value and users’ continued smart phones
engagement. In our study;, it is expected that perceived value will exert an important influence on
citizen’s mobile government microblog continuance intention. Based on the existing studies [42],
we can propose that:

H3. Perceived value will positively affect citizen’s continuance intention of using mobile government microblog.
4. Methodology

4.1. Instrument

The research model includes five constructs. To guarantee the validity of the whole instrument,
every construct was measured with multiple items which were all adapted from previous research,
but were modified to fit our context. We used 7-point Likert scales in the questionnaire, with response
selections ranging from one (strongly disagree) to seven (strongly agree). Four items on social influence
were adapted from Lu, et al. [43] to measure the impact of social image and subjective norms on the
continuance usage of the mobile government microblog. Three items on perceived interactivity were
adapted from Wang and Wang [44]. They reflect the communication between mobile government
microblog users and other users on time, frequency, and relationships. We adapt the items for perceived
mobility from Venkatesh, Thong, Chan and Hu [40] to assess the convenience and timeliness of using
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the mobile government microblog. Perceived value includes two dimensions: hedonic value and
utilitarian value. Three items on hedonic value were adapted from Kim and Han [45] to measure the
happiness of mobile government microblog users, and two items on utilitarian value were adapted
from Kim and Han [45] to measure the benefits of mobile government microblog users. Three items
on continuance intention were adapted from Zhao and Lu [3], Venkatesh, Thong, Chan and Hu [40],
and measured the continuous intention to use the mobile government microblog. A back-translation
procedure was performed to ensure the validity of the translation. The final items are listed in
Appendix A.

4.2. Sample

Empirical data were collected through an online survey which hosted by a professional survey
website platform (www.sojump.com). Sojump.com has over 1 million active users out of its 2.6 million
registered users. The Sina government microblog service was chosen as our research focus as it is one
of China’s largest microblog platforms.

The payment data collection services provided by sojump.com was used for the sample collection
in our study. The object of our study is to examine mobile government microblog continuance behavior;
participants must therefore have certain experience of using the mobile government microblog.
Sojump.com was responsible for issuing the questionnaire to qualified respondents. The sample
collection procedure took two weeks. Finally, 301 validated responses were collected after dropping
some invalid responses, i.e., from those without mobile government microblog usage experience.
Table 1 shows the sample demographics. According to the report of the respondents, about 48.2% were
male. Most of the respondents were between the ages of 18 and 35. For most people, microblog services
are primarily available through smart phones, which are mainly used by the younger generation.
Obviously, the younger individuals are more interested in exploring this popular service using their
mobile smart devices.

Table 1. Demographics of the research sample.

Measure Item Count Percentage (%)
Male 145 48.2
Gender Female 156 51.8
18 or below 2 0.7
Age >18 and <25 73 24.3
(years old) >26 and <35 179 59.5
35 or above 47 15.6
High school or below 18 6.0
Junior college 74 24.6
Education Undergraduate 181 60.1
Master 21 7.0
Doctor or above 7 2.2
Worker 118 39.2
Manager 59 19.6
Teacher 33 11.0
Doctor 9 3.0
Occupation Freelancer 23 7.6
Student 30 10.0
Civil servant 19 6.3
Self - employed 5 1.7

Others 5 1.7
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Table 1. Cont.

7 of 17

Measure Item Count Percentage (%)
<1 44 14.6
Use mobile microblog  >1and <3 113 37.5
experience (year) >3and <5 99 329
>5 45 15.0
Total 301 100

5. Data Analysis and Results

5.1. Assessment of the Measurement Model

We employed the two-step structural equation modeling analysis method recommended by
Anderson and Gerbing [46] to examine the measurement and structural model. Cronbach’s
alpha (CA) and composite reliability (CR) were adopted to test the internal reliability of the
instruments. As showed in Table 2, CA and CR coefficients were all above 0.8, suggesting adequate

internal consistency.

Table 2. Scale properties.

Factor Item Loading CA CR AVE
SOI1 0.872
SOI2 0.859

SOI SO 0.868 0.887 0922 0.746
SOI4 0.856
PEI1 0.869

PEI PEI2 0.892 0.850 0.909 0.769
PEI3 0.870
PEM1 0.898

PEM PEM2 0.876 0.868 0917 0.786
PEM3 0.885
HEV1 0.907

HEV HEV2 0.913 0.896 0.935 0.827
HEV3 0.908
UTV1 0.919

uTv UTvV?2 0.929 0.829 0921 0.854
con 0.886

Co1 COI2 0.854 0.844 0906 0.762
COI3 0.879

* SOI = Social influence; PEI = perceived interactivity; PEM = perceived mobility; HEV = Hedonic value; UTV =
Utilitarian value; COI = Continuance intention.

A confirmatory factor analysis (CFA) was also conducted to examine the instrument validity.
Table 2 displays the standardized loadings and average variance extracted (AVE). As shown in Table 2,
all loadings were greater than 0.6, and all the AVE values were higher than 0.7, indicating good

convergent validity [47].

The discriminant validity was measured by comparing the square root of AVE and the inter
construct correlations. As shown in Table 3, all construct square roots of AVEs were higher than their
corresponding inter-construct correlations coefficients, suggesting good discriminant validity.
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Table 3. Inter-construct correlations.

HEV uTv COI PEI PEM SOI

HEV 0.909
UTv 0.614 0.924
COI 0.653 0.693 0.873

PEI 0.653 0.591 0.683 0.877
PEM 0.607 0.662 0.683 0.570 0.886
SOI 0.695 0.558 0.569 0.668 0.456 0.864

Notes: The bold numbers are the square root of the AVEs. Diagonal elements are the square roots of the AVEs. These
values should exceed the inter-construct correlations for adequate discriminant validity. SOI = Social influence;
PEI = perceived interactivity; PEM = perceived mobility; HEV = Hedonic value; UTV = Utilitarian value; COI =
Continuance intention.

An exploratory factor analysis (EFA) was conducted to further examine the discriminant validity
of the scales. As shown in Table 4, the internal loading of every distinct factor was higher than the
cross-loadings on other factors, suggesting good discriminant validity.

Table 4. Results of factor analysis with overall sample.

Factors SOI PEI PEM HEV UTv COI
SOI1 0.767 0.172 0.140 0.235 0.077 0.302
SOI2 0.804 0.144 0.176 0.184 0.058 0.231
SOI3 0.802 0.243 0.154 0.199 0.167 0.100
SOI4 0.655 0.315 0.029 0.339 0.308 0.090
PEI1 0.141 0.708 0.383 0.261 0.126 0.219
PEI2 0.339 0.739 0.201 0.141 0.089 0.267
PEI3 0.386 0.704 0.057 0.225 0.188 0.228

PEM1 0.189 0.262 0.783 0.141 0.162 0.220
PEM2 0.077 0.112 0.793 0.194 0.165 0.250
PEM3 0.162 0.117 0.772 0.242 0.188 0.210
HEV1 0.320 0.232 0.211 0.743 0.200 0.175
HEV2 0.353 0.128 0.240 0.728 0.198 0.259
HEV3 0.268 0.258 0.292 0.755 0.059 0.215
UTV1 0.246 0.155 0.304 0.169 0.795 0.226
UTV2 0.182 0.203 0.357 0.238 0.632 0.388
con 0.246 0.151 0.332 0.207 0.196 0.717
COI2 0.146 0.286 0.264 0.153 0.221 0.706
COI3 0.188 0.294 0.274 0.280 0.144 0.669

* SOI = Social influence; PEI = perceived interactivity; PEM = perceived mobility; HEV = Hedonic value; UTV =
Utilitarian value; COI = Continuance intention.

5.2. Assessment of the Structural Model

In the present study, the research model was tested by a component-based SEM method which has
been widely adopted in the literature. Compared with covariance-based structural equation modeling
(CB-SEM) methods, the component-based SEM method (e.g., SmartPLS 2.0) can handle both reflective
and formative constructs. In addition, it can also analyze the second-order constructs model. In our
study, perceived value is conceptualized as a second-order construct which includes both perceived
utilitarian value and perceived hedonic value. Therefore, Partial least squares (SmartPLS 2.0) was used
to test the research model and the corresponding hypotheses. The PLS results of the research model,
including the path coefficients, significance, and variance (R2), are shown in Figure 2. The results
showed that all hypothesized paths were supported by the empirical data. The hypothesized paths
from social influence, perceived interactivity, and perceived mobility on perceived value were all
significant, supporting hypotheses H1, H2a, H2b. The hypothesized paths from perceived value on
continuance usage were also significant, validating hypotheses H3.
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Figure 2. Result of the model tests (second-order construct). Note: *** p < 0.001.

The model showed 55.0% variance in continuance intention of using mobile government
microblog, and 69.9% of the variance in perceived value. It suggests that the model provided a
reasonable explanation of the variance in citizens’ perceived value in the mobile government microblog
services and their continuous intention to use the mobile government microblog.

To further test the different impacts of citizens’ utilitarian value and hedonic value perceptions on
mobile government microblog continuance behaviors, we decompose the second-order variables into
two first-order variables. As shown in Figure 3, the impacts of social influence, perceived interactivity,
and perceived mobility on both perceived utilitarian value and hedonic value were all significant,
which further affects continuance intention of using the mobile government microblog. In terms of the
path coefficient and significance levels, perceived mobility exerts the strongest influence on utilitarian
value perceptions, followed by social influence and perceived interactivity, while social influence exerts
the strongest impact on hedonic value perceptions, followed by perceived mobility and perceived
interactivity. In addition, utilitarian value exerts more influence on mobile government microblog
continuance behavior than hedonic value in terms of the path coefficient and significant levels.

stimulus

organism response
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Figure 3. Result of the model tests. Note: ** p < 0.01; *** p < 0.001.

5.3. Neural Network Analysis

A neural network model connects input and output systems through neurons and can simulate
the nervous system of the human brain for complex information processing, and has memory and
continuous learning capabilities [12]. Neural network analysis can not only detect linear relationships,
but can also identify non-linear relationships [15]. At the same time, neural networks can learn and
tolerate noise samples through the training process [12]. Therefore, neural network analysis can be
combined with structural equation modeling method to better explain and predict user behavior.

Following the procedures conducted by previous studies [12,14], a multi-layer perceptron is
adopted to establish the neural network model by using SPSS 20.0. The input variables of the neural
network model are the significant variables obtained from the structural equation model. Three
neural network models were developed to predict the factors that affect mobile government microblog
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continuance behaviors. Specifically, as displayed in Table 5, the input neurons of Model 1 are social
influence, perceived interactivity and perceived mobility, and its output neuron is utilitarian value.
The input neurons of Model 2 are social influence, perceived interactivity, and perceived mobility,
and its output neuron is hedonic value. The input neurons of Model 3 are utilitarian value and hedonic
value, and its output neuron is continuance intention.

Table 5. RMSE Values for ANN Model 1 and 2.

Model 1 Input neuron: SOI, PEI, PEM  Model 2 Input neuron: SOI, PEI, PEM

Output neuron: UTV Output neuron: HEV

Network Training Testing Training Testing

1 0.2018 0.2082 0.1960 0.1899

2 0.1994 0.2039 0.1925 0.1988

3 0.2097 0.2088 0.1942 0.2009

4 0.2019 0.2097 0.1930 0.2007

5 0.2013 0.2088 0.1931 0.2014

6 0.2073 0.2046 0.1951 0.2034

7 0.2015 0.2072 0.1856 0.1948

8 0.1989 0.2018 0.1939 0.1887

9 0.1957 0.1913 0.1955 0.1984

10 0.2125 0.2115 0.1785 0.1823

Mean 0.2030 0.2056 0.1917 0.1959

Standard 0.0049 0.0055 0.0052 0.0065
deviation

* SOI = Social influence; PEI = perceived interactivity; PEM = perceived mobility; HEV = Hedonic value;
UTV=Utilitarian value.

As no heuristic method for identifying the number of the hidden nodes in a neural network exists,
our study examined the neural network by using one to ten hidden nodes, which is consistent with
the procedure conducted by [15]. To avoid over-fitting, this study conducted ten-fold cross-validation,
whereby 90% of the data was used for network training, and the remaining 10% was used for testing,
i.e. measuring the accuracy of the trained network’s predictions [11,12].

The root mean squared error (RMSE) of the training and testing datasets for all ten neural networks
and the mean and standard deviation of the two datasets were used to measure the model’s prediction
accuracy. Tables 5 and 6 show the root mean squared error and its mean of the training and testing
data for the ten neural networks, as well as the standard deviation values. As displayed in the tables,
the average root mean square error of the neural network model is small (training data is 0.2030,
0.1917, and 0.2029 respectively, test data is 0.2056, 0.1959 and 0.2030 respectively), which indicates that
the neural network model has higher credibility and can accurately predict the relationship between
variables and output [12].

The normalized importance is the ratio of the importance of each predictor variable to the
highest importance value. Tables 7 and 8 show the results of the sensitivity analysis. As displayed in
Table 7, the normalized importance of social influence, perceived interactivity, and perceived mobility
to utilitarian value is 90.2%, 94.9%, and 100% respectively. The normalized importance of social
influence, perceived interactivity, and perceived mobility to hedonic value is 100%, 85.8%, and 93.3%
respectively. It shows that perceived mobility is the most important factor affecting utilitarian value
for continuous usage of the mobile government microblog, followed by perceived interactivity and
social influence. On the other hand, social influence is the most significant factor influencing hedonic
value for continuous usage of the mobile government microblog, followed by perceived mobility and
perceived interactivity.

As shown in Table 8, the normalized importance of hedonic value and utilitarian value to
continuance intention are 76.6% and 100%. It shows that utilitarian value has better power to predict
mobile government microblog continuance behaviors than hedonic value.
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Table 6. RMSE Values for ANN Model 3.

Model 3 Input neuron: UTV, HEV
Output neuron: COI

Network
1

IO Gk WiN

9
10
Mean
Standard deviation

Training
0.2007
0.2049
0.2059
0.2072
0.1999
0.2001
0.1987
0.2004
0.2047
0.2064
0.2029
0.0030

Testing
0.2049
0.1904
0.2028
0.2092
0.2070
0.2007
0.2034
0.2017
0.2029
0.2066
0.2030
0.0049

*HEV = Hedonic value; UTV = Utilitarian value; COI = Continuance intention.

Table 7. Sensitivity Analysis Based on Normalized Importance.

11 0f 17

Model 1 Input neuron: SOI, PEI, PEM  Model 2 Input neuron: SOI, PEI, PEM
Output neuron: UTV

Output neuron: HEV

Network SOI
1 0.307

2 0.348

3 0.245

4 0.361

5 0.342

6 0.269

7 0.331

8 0.308

9 0.351

10 0.302
Mean 0.316
Normalized 90.2

Importance (%)

PEI
0.326
0.325
0.411
0.309
0.345
0.324
0.328
0.306
0.314
0.339
0.333

94.9

PEM
0.367
0.326
0.343
0.330
0.313
0.407
0.341
0.385
0.335
0.359
0.351

100

SOI
0.375
0.388
0.331
0.323
0.305
0.393
0.390
0.317
0.337
0.385
0.354

100

PEI
0.295
0.242
0.319
0.322
0.345
0.267
0.284
0.327
0.340
0.301
0.304

85.8

PEM
0.33
0.369
0.350
0.355
0.350
0.340
0.325
0.356
0.323
0.314
0.341

93.3

* SOI = Social influence; PEI = perceived interactivity; PEM = perceived mobility.

Table 8. Sensitivity Analysis Based on Normalized Importance

Model 3 Input neuron: UTV, HEV
Output neuron: COI

Network
1

O 00N ONUl kWD

10
Mean

Normalized Importance (%)

UTvV
0.531
0.558
0.561
0.619
0.557
0.527
0.544
0.537
0.555
0.672
0.566
100

HEV
0.469
0.442
0.439
0.381
0.443
0.473
0.456
0.463
0.445
0.328
0.434
76.6

*HEV = Hedonic value; UTV = Utilitarian value; COI = Continuance intention.



Sustainability 2018, 10, 4849 12 of 17

6. Discussion

6.1. Interpretation of Results

This study intends to understand the sustainability of a mobile government microblog by
exploring the factors that affect citizens’ intention to continue using the microblog services. Based on
our proposed model and the data analysis, we will discuss several important findings.

First, in conformation with previous studies [33], the present study found that social influence
significantly affects perceived value. This suggests that the influence from social relationships has a
significant impact on citizens’ continuous usage behavior. These social influences included influences
from friends, colleagues, and important social circles. Thus, our study further validated the important
role of social influence on continuance usage in the mobile government microblog context. In addition,
the present study also found that media characteristics (i.e., perceived interactivity and perceived
mobility) positively affect perceived value. This is consistent with previous research [48], which
revealed that perceived interactivity significantly affects perceived value in the hotel website context.
This suggests that increasing interactions on the government microblog can enhance users’ perceived
value. Similarly, consistent with the findings of previous studies [37], our study also found that
perceived mobility positively affects perceived value. This suggests that the convenience and ubiquity
of the mobile microblog can improve users’ perceived value.

Second, the present study found that perceived value significantly influences citizens’ continuance
intention. This suggests that citizens’ value perceptions play a vital role in determining their
continuance intention. The link between perceived value and continuance intention has been validated
in various research contexts [41,48]. In fact, both utilitarian value and hedonic value exert a significant
effect on mobile government microblog continuance usage. This suggests that the reasons for citizens
to continue using the microblog are the considerable utilitarian value and hedonic value, such as
enjoyment and first-hand information obtained from their usage. This is the way that ensures the
sustainable development of mobile government microblog services.

Finally, the artificial neural network was further used to analyze the importance of each significant
factor. According to the results of the artificial neural networks analysis, perceived mobility is the
most significant factor that affects utilitarian value, followed by perceived interactivity and social
influence. Social influence is the most influencing factor on hedonic value, followed by perceived
mobility and perceived interactivity. These findings are consistent with the results obtained from
SEM, which further validated the different roles of social influence and media characteristics in
determining utilitarian value and hedonic value. In addition, utilitarian value has a more important
impact on mobile government microblog continuance behavior than hedonic value does, which
highlights the critical role of citizens’ utilitarian value in determining continuance usage of the mobile
government microblog.

6.2. Limitation and Future Work

As with all empirical research, our study also has several limitations. First, the aim was to explore
factors that affect mobile government microblog continuance usage. Our sample is collected from users
at a single microblog platform (Sina Weibo) in China. Thus, further studies are encouraged to further
test our results by using data collected from different microblog platforms in different countries.

Second, to capture the dynamic process of citizens’ continuous use of the mobile government
microblog, a longitudinal test conducted over a different time period would be a better research design.
However, our cross-section design restricted the temporal analyses. Further studies are encouraged to
employ a longitudinal design to test mobile government microblog continuance behavior.

Finally, the aim of this study was to examine the impact of sociality and media characteristics
on citizens’ perceived value and continuous use of the mobile government microblog. Other factors
such as credibility [49] and public-private partnership [50] might also have impacts on citizens’ mobile
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government microblog usage behaviors. Further studies are thus encouraged to examine the influences
of credibility and public-private partnership on citizens’ continuance behavior.

7. Conclusions

7.1. Theoretical Implications

First, this study applied the SOR framework in the emerging mobile government social media
context, and validated the framework as a useful theoretical foundation to explain and predict citizens
mobile government microblog continuance behaviors. In addition, unlike the extant studies which

7

mainly focused on the utilitarian value to explain mobile microblog usage, the present study explores
citizens’ mobile government microblog continuance by considering both utilitarian and hedonic value.
The results of our study showed that in order to accurately explain and predict citizens” mobile
government microblog continuance, both utilitarian value and hedonic value should be taken into
consideration simultaneously.

Second, unlike previous studies which mainly adopted linear models such as SEM to explain
mobile services usage, this study used a two-staged SEM-neural network method to explain and
predict citizens’ continuance behaviors. The significant factors obtained from SEM were used as inputs
in neural network modeling to further rank the relative importance of these significant factors, which
validated the results of SEM.

7.2. Practical Implications

The present study also has several practical implications for managers to improve the sustainable
development of the mobile government microblog. First, microblog managers should pay close
attention to the impact of social influence on government microblog usage, because this factor strongly
and positively affects citizens’ continuance intention. Specifically, social influence was found to be
the most significant predictor affecting hedonic value when compared with the impacts of perceived
mobility and perceived interactivity. The implication for mobile government microblog managers
is obvious: they can enhance social influences of citizens” mobile government microblog usage to
enhance users” hedonic value. For instance, they can include popular social media such as WeChat in
their microblog platform to promote social influences.

Second, government agencies and mobile government microblog managers should also carefully
consider the important role of mobility on shaping citizens’ value perceptions. Specifically, perceived
mobility is the most influencing factor that predicts utilitarian value when compared with the effects
of social influence and perceived interactivity. Mobile government microblog managers should
thus emphasize the convenience and ubiquity of using mobile government microblogs, as this will
enhance citizens’ utilitarian value perception. For instance, managers can provide location-based
recommendation services and context-sensitive information which can add utilitarian value to
citizens. In addition, perceived interactivity is beneficial to citizens’ mobile government microblog
continuance. Therefore, government agencies should do their best to enhance the interaction between
the government and citizens. For instance, they can adopt an instant response strategy to interact
with citizens.

Third, government agencies and mobile government microblog managers should observe the
different roles of hedonic value and utilitarian value in determining citizens” mobile government
microblog continuance behaviors. Specifically, the results of SEM-neural network analysis showed
that utilitarian value exerts a relatively stronger impact on continuance behaviors than hedonic
value. Therefore, government agencies which manage government microblogs should emphasize
the utilitarian value of citizens” mobile government microblog continuance usage. Overall, mobile
government microblog managers should enhance both hedonic and utilitarian value to encourage
citizens’ continuance usage. For instance, they should not only ensure that the information and services
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offered by the microblog are timely, accurate, and interesting, but also ensure that its layout is simple
and clear.
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Appendix A

Table A1. Scales and items.

Construct Measure Source

1. People who influence my behavior think that I should use Sina

Social influence government microblog APP. [43]

(SOI)

2. My friends think that I should use Sina government microblog APP.
3. People around me who use Sina government microblog APP have more
prestige than those who do not.

4. People who use Sina government microblog APP have a high profile.

1. Sina government microblog APP provides different ways to
Perceived interactivity communicate with others.

(PEI) [44]

2. I maintain close social relationships with some members in Sina
government microblog APP.

3. T'have frequent communication with some members in Sina government
microblog APP.

1. Sina government microblog APP would enable me to access government
information anytime, day or night. [40]

perceived mobility
(PEM)

2. Sina government microblog APP would enable me to obtain government
information from home, from the office, on the road, or at other locales.
3. It would be convenient for me to get government information through
using Sina government microblog APP.

1. The mobile government microblog would be ones that I enjoy.

Hedonic value 2. The mobile government microblog would make me feel good. [45]

(HEV)

3. The mobile government microblog would be ones that I feel relaxed
about using.

1. Compared to the effort I need to put in, the use of the mobile

Utilitarian value government microblog would be beneficial to me. [45]

(UTV)

2. Compared to the time I need to spend, the use of the mobile government
microblog would be worthwhile to me.

1. I intend to continue using Sina government microblog APP to get related
Continuance intention information when I need to know government’s services and policies.

(COI)

[3,40]
2. I'will consider continue using Sina government microblog APP to get
related information when I need to know other people’s views to
the government.

3. I'will continue seeking government service through Sina government
microblog APP.
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