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Abstract

Existing research has shown that smart mobile devices have undoubtedly expedited
the advancement of government services and narrowed distances in government—
citizen interaction. However, a significant oversight in prior research lies in the lack
of consideration of users’ perceptions regarding mobile applications, because some
studies have revealed that certain mobile channels fail to offer a user-friendly expe-
rience. This study addresses this research gap by conducting a survey experiment
to investigate perceived government responsiveness in both smart and human inter-
action modes. Drawing inspiration from customer value theory, this study argues
that the perceived value of government responsiveness comprises both benefits and
costs. Our experimental findings first indicate that the public significantly favors the
perceived benefits of smart interaction modes over traditional human modes. More
importantly, we find that the public perceives smart interaction modes as more effec-
tive in eliciting government responses for consultation and suggestions, compared
to handling complaints and assistance-related issues. Regarding the perceived costs
associated with seeking assistance and lodging complaints, the public exhibits skep-
ticism towards the quality of services provided by mobile methods. In light of these
findings, it is crucial for the government to allocate resources judiciously, capital-
izing on the strengths of both smart and human modes of interaction, to optimize the
government service ecosystem. The government must persist in refining the quality
of mobile services and enhance its responsiveness to public demands during the pro-
cess of government digital transformation.
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Introduction

In recent years, China’s efforts to transform digital government have accelerated
significantly [34]. A series of digital applications, in particular mobile-based
ones, have expedited the development of government services and also narrowed
distances in government—citizen interaction [8, 28]. As we transition into the era
of digital governance, governments are confronted with the dual pressures of
accommodating diverse demands and enhancing service quality [4]. The integra-
tion of intelligent technology into government digital transformation significantly
enhances capabilities. It facilitates precise decision-making and swift responses,
simultaneously reshaping governance models and service paradigms [4, 25, 30].
Over the last decade, the proliferation of smart mobile devices has been astound-
ing. In the context of government services, these devices have revolutionized
information exchange. Embedded service terminals within mobile applications
empower seamless, cost-effective, and highly efficient communication, transform-
ing how governments interact with citizens [8, 26]. The perceived benefits of
these mobile applications have a crucial role to play in the promotion of mobile
service applications [59, 66]. The vigorous development of mobile government
service applications has become a common trend among governments worldwide,
with the aim of enhancing public engagement, innovating in coproduction, and
alleviating governance challenges [8, 10, 39, 70]. We can observe that various
mobile interaction channels, such as the 12345 hotline, government WeChat, and
many service APPs, are frequently employed as platforms by the Chinese govern-
ment to promptly provide services and cater to diverse demands[73].

However, some studies have found that certain mobile channels are not user-
friendly[28, 41]. A significant limitation of previous studies is their neglect of
users’ perceptions regarding mobile applications. In the advancement of mobile
government services, it is imperative to understand public users’ perceptions and
acceptance. Compared to traditional face-to-face human interaction mode, mobile
interaction modes, which are characterized by spatial deconstruction and temporal
disintegration exhibit significant differences [73]. It is not clear how public per-
ception and selection changes as a result of differences between modes of human
interaction and of smart interaction in terms of their intangibility, heterogeneity,
inseparability, and perishability. Despite the convenience and efficiency offered
by mobile smart government services, users often encounter technical operational
challenges and communication barriers [71]. In other words, under the smart
interaction mode, the public’s access to government responses is also accompa-
nied by a certain degree of cost perception. Whereas existing literature lacks a
thorough examination of cost perception, we delved into government responsive-
ness from the perspectives of perceived benefits and perceived costs. The research
presented in this study contributes to enriching the current body of knowledge in
this area. Additionally, another crucial element overlooked by existing research is
the diverse types of public demands. Given the diversity of demands, there will
inevitably be variations in the timeliness and usefulness of government responses,
as well as the fluency of communication between the government and the public
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[55, 73]. Therefore, we argue that the impact of diverse types of public demands
must be taken into account when evaluating government responsiveness. This
remains an under-explored area in existing research.

In this study, we conduct a survey experiment to examine public perceptions of
government responsiveness in human and smart interaction modes. We focus on
three questions in particular. First, do different interaction modes lead to differ-
ences in public perceptions of government responsiveness in terms of convenience,
usefulness, and timeliness? Second, are there differences in public perceptions of
quality risk and communication risk in reference to different interaction modes?
Finally, with respect to the different types of public demands, do differences exist
in public perceptions of government responsiveness in smart interaction mode? We
answer the first and second questions by comparing the perceived benefits and costs
of government responsiveness in scenarios of face-to-face human interaction and
mobile smart interaction modes. To address the third question, we categorize public
demands into four types—seeking assistance, lodging complaints, consultation, and
offering suggestions—following the relevant regulations and the general classifica-
tion of public demands by local governments across China. Then, we study the dif-
ferences in public perception of benefits and costs under different types of public
demands.

Our research findings in the survey experiment indicate that smart interaction
mode has a “double-edged sword” effect on the public’s perceptions of govern-
ment responsiveness. The public’s perception of the convenience, usefulness, and
timeliness afforded by the smart interaction mode is significantly higher than that of
human interaction. However, the smart interaction mode also entails communication
risks. Furthermore, differences are seen in terms of the perceived benefits and costs
across different types of public demand. Our experimental design elucidates the
empowering effects entailed by digital government construction. This emphasizes
the necessity of promoting the development of mobile government service applica-
tions to facilitate interactions between the government and its citizens [5, 37, 50].
We must also attend to the inherent communication risks and quality hazards associ-
ated with mobile services, alongside their variability in addressing diverse public
demands [56].

Theoretically, these findings enhance our understanding of government response
mechanisms in the digital era. First and foremost, this study expands research on
government responsiveness. We place government responsiveness within a com-
parative framework of smart and human interactions, an approach that significantly
expands the boundaries of traditional research on government responsiveness. Our
work delves into how technology alters this interactive process and its outcomes.
Second, in our analysis, we verified the dimensions of benefits and costs in terms
of the public’s perception, drawing on the theory of customer value. This study
fills a gap in the existing research by examining the content of perceived govern-
ment responsiveness. Through experimental methods, we systematically analyzed
the perceived benefits and costs of government responsiveness from the perspective
of the public under different interaction modes. This analysis not only deepens our
understanding of the multi-dimensional nature of government responsiveness but
also reveals potential new challenges brought about by technological empowerment.
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While smart interactions hold significant advantages in enhancing government ser-
vice efficiency and public satisfaction, they also pose potential risks. This finding
serves as an important reminder for policymakers and technology developers, urging
them to pay greater attention to risk prevention and ethical norms in advancing the
process of digitalization. Lastly, from the perspective of user-friendliness, our study
also examines how different types of public demands influence public perception,
thereby adding the variable of demand types to our analysis. Our study, grounded
in China, a country with a unique cultural background and social structure, provides
evidence on government responsiveness from a non-Western perspective. This con-
tributes to our understanding of the commonalities and differences in government
responsiveness across different cultural and social contexts, offering a valuable addi-
tion to the theoretical construction of government responsiveness.

This analysis is significant for the promotion of mobile government applications.
The unparalleled convenience of mobile applications underscores their significance.
Governments must recognize and harness their empowering role, thereby enhanc-
ing public participation and government responsiveness [30, 56, 73]. At the same
time, it is necessary to optimize and reasonably allocate different modes of govern-
ment—citizen interaction in relation to the ecology of government services [4, 10,
37]. While mobile-based methods of government—citizen interaction have many
advantages, some members of the public continue to find the experience of lodging
complaints and seeking help via mobile platforms less satisfactory than face-to-face
communication with government officials. The perception of quality risk is higher
for assistance and complaint-related matters than those for consultation and advi-
sory matters. Thus, the government should prioritize resolving public assistance and
complaint-related issues reported through various channels, including service hot-
lines, government apps, and message boards. It is crucial to avoid mere formalized
processing and simplistic handling, in order to ensure genuine and effective resolu-
tion of these matters [22, 70].

Literature Review and Research Hypothesis

Comparison of Government Response Under the Modes of Human Interaction
and Smart Interaction

Government response can be assessed by examining the alignment between
public preferences and the actual policies that are put in place by the govern-
ment, representing a crucial aspect of a democratic system [2, 12, 13, 49, 58].
While classical studies propose that, in electoral democracies, governments are
incentivized to respond to citizens [15], a growing body of research also indi-
cates that authoritarian regimes exhibit internal motivation and external pressure
when addressing societal demands [6, 21, 31, 36]. A growing number of schol-
ars have found that authoritarian regimes possess both formal and informal insti-
tutions that can integrate citizen preferences into policy decisions [23, 33, 46,
53, 55]. Mertha adopted the term “fragmented authoritarianism” to characterize
the political pluralism within China’s policy-making process [40]. Across the
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contemporary landscape, the impediments for citizens to engage in governmen-
tal decision-making have markedly diminished, leading to a new era of height-
ened governmental response to public demands, with increased agility [55, 60].
This trend reflects the diversification of interaction channels between the govern-
ment and the public, producing a multifaceted evolution in the dynamics of their
engagement [47, 50, 73].

With the rise of mobile networks, the internet has become an integral part of
people’s daily lives and production processes. The emergence of mobile devices,
in particular, has bridged the physical and virtual worlds, seamlessly connecting
computers and mobile communications, thereby actively shaping the physical
world. Baskerville et al. argue that this pervasive networked interaction is foster-
ing value co-creation, facilitating widespread information flow, and generating a
vast ecosystem of intelligent government—citizen interactions [3].

Significant differences are seen in government response between human inter-
actions and smart interactions. Lovelock and Gummesson proposed that the char-
acteristics of traditional manual services can be abstracted into four specific char-
acteristics—intangibility, heterogeneity, inseparability, and perishability [32].
However, digital technology intervenes, either fully or partially, in the four fun-
damental dimensions of human life experience: it alters our perception of time,
transforms the places we inhabit, modifies the objects we interact with, and influ-
ences the participants in our lives. For this reason, in the context of the introduc-
tion of digital technology, there are differences between traditional human service
methods and smart service methods in terms of the ways that governments pro-
vide services to the public. This difference is reflected in the field of government
response.

This difference in response between human and smart interaction modes is
mainly manifested across four aspects (Table 1). First, in terms of intangibility,
government response in human interaction modes may be more tangible and per-
ceptible because interaction with real humans makes it easier for individuals to
perceive responses as substantive, no matter whether they are verbal or written
replies. By contrast, government response under smart interaction modes may
be more abstract and virtual, as it could be performed by automated electronic
systems, such as automatic replies to emails or the generation of standardized
responses.

Second, regarding heterogeneity, government response in human interaction
modes may be more personalized and flexible, as government personnel can tailor

Table 1 Comparison of Government Response under Human Interaction and Smart Interaction Modes

Government Response in Human Interac-  Government Response in Smart
tion Mode Interaction Mode
Intangibility Tangible and Perceptible Intangible and Virtual
Heterogeneity Personalized and Flexible Standardized and Consistent
Inseparability Simultaneous Communication Asynchronous Communication
Perishability High Perishability of Information Low Perishability of Information
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their responses to specific circumstances, taking into account different individu-
als’ needs and specific situations [73]. In the context of smart interaction, govern-
ment response can be more standardized. This is because intelligent systems typi-
cally employ pre-established rules or algorithms for responses [68].

Third, for inseparability, in face-to-face human interaction, government personnel
and citizens typically tend to engage in communication and interaction within the
same time and space [73]. This simultaneous presence-based mode of interaction
may enable government personnel to engage in face-to-face interactions to under-
stand citizens’ needs and provide immediate responses. This may facilitate emo-
tional exchange and interpersonal communication. Government personnel can more
easily perceive citizens’ emotional states, thereby responding to their needs and con-
cerns to a greater degree. In smart interaction, government responses to citizens’
requests can occur at any time, without requiring government officials to be present
[17, 18]. This asynchronous method of communication enables the government to
handle a large volume of requests and issues more flexibly. However, due to the lack
of simultaneous human presence, the public may have doubts or concerns about the
government’s response. This could lead to a lack of trust and understanding, poten-
tially affecting the effectiveness of policy implementation and public satisfaction.

Fourth, with respect to perishability, the responses of government officials in
human interaction may be constrained in terms of time and human resources, lead-
ing to greater perishability of information [70]. Human interaction modes typically
rely on real-time communication that require government officials to respond imme-
diately in cases where citizens raise questions or express needs. If there is a delay in
response time, information perishability will increase. In smart interaction, govern-
mental responses can be stored digitally within the system, enhancing information
durability [42, 56]. Even after citizens raise questions or express needs, intelligent
systems can record and retain them for future reference. Smart systems can respond
to citizens’ requests or questions using pre-set algorithms or rules, reducing the per-
ishability of information [59]. Citizens can access their communication records and
the government’s responses in the system at any time.

Perceived Government Responsiveness and Its Constituent Elements

In line with Weber’s theory of bureaucracy, the defining characteristics of bureau-
cracy are predominantly seen in its formal, hierarchical, and specialized structure,
featuring a clear delineation of functions and jurisdiction [64, 65]. Its operations
are characterized by standardization, rule-based processes, and a depersonalized
approach [65]. Bureaucratic operations influence government decision-making,
execution, and response to public demands. Its strict hierarchical structure man-
dates adherence to norms and procedures for information transfer across levels [24,
54]. This can delay information transmission, hindering the government’s ability to
respond swiftly to emerging issues [54].

However, in the realm of bureaucratic theory, the adoption of technology has pro-
foundly revolutionized the dynamics of information dissemination, the intricacy of
the decision-making process, the efficiency of public service delivery, and the nature
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of interactions with the public, both internally within the bureaucratic structure
and externally in the wider societal context [59]. This technological transformation
has opened new avenues for improved communication, streamlined processes, and
enhanced citizen engagement [39]. First, digitalization empowers the government
to rapidly acquire, process, and disseminate information, bolstering its efficiency
in identifying and resolving public demands [25]. Scholars and practitioners report
that digitalization enhances adaptive governance and intelligent service delivery
[48, 60]. The benefits of transparency, accountability, and openness also contrib-
ute to agile government responses [4, 52]. Second, use of technology has provided
the government with additional data from which to collect public demands [1, 41],
enhancing the scientific basis and precision of government decisions.

Network organizations are considered a consequence of modern functional differ-
entiation [36], reflecting shifts in social power relations [27] and a renewed pursuit
of political authority by social actors [57]. Sandoval-Almazan and Gil-Garcia found
that while certain technological platforms, such as Facebook, Twitter, and blogs,
offer more convenient channels of interaction, their effectiveness hinges on the gov-
ernment’s willingness to leverage them [50]. By contrast with traditional communi-
cation channels, internet platforms have changed interaction conditions between the
government and its citizens [44]. Such interactions have transitioned from offline to
online, from a single channel to multiple channels [55, 75].

Mobile-based online platforms are essential tools for government online
responses, which significantly impacts both public participation and governmen-
tal responsiveness [38, 51]. Mobile-based online platforms take on various forms,
such as citizen service hotlines, government apps, leadership message boards, may-
ors’ mailboxes, microblogs, and WeChat. For example, the “Swift response to pub-
lic complaints” (#27B} 7}) reform in Beijing relies primarily on the 12345 hotline
as the main channel for rapid responses to public demands. By directing public
demand straight to the streets and townships and using response rate, resolution rate,
and satisfaction rate as assessment indicators, governments at all levels are driven
to respond promptly, handle issues quickly, and provide rapid feedback on public
demands [56, 73].

How does the public perceive the process of accessing intelligent services? The
theory of customer value indicates that perceived value of products consists of two
core dimensions: perceived benefits and perceived costs [74]. Perceived benefits
refer to the actual or anticipated advantages or value gained by consumers, while
perceived costs denote the costs, risks, or sacrifices in obtaining services [74]. Eval-
uation of government response benefits for smart interactions primarily includes
response time and rate of issue resolution [7]. Response time refers to the amount
of time that the government takes to respond after receiving an inquiry or a com-
plaint from a citizen. This includes the duration in which the government responds
to citizens’ messages, addresses inquiries, or provides assistance. Shorter response
times are generally regarded as indicators of higher efficiency and better service
quality, while longer response times may decrease citizen satisfaction with the gov-
ernment [7]. The rate of issue resolution refers to the proportion of issues success-
fully resolved by the government after responding to citizens [73]. This includes the
assessment of whether the government’s handling of citizen issues meets citizen
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satisfaction and whether the problems are fully resolved. A high rate of issue reso-
lution typically signifies a strong problem-solving capability and effective service
level, contributing to increased trust and satisfaction among citizens with respect
to the government [64, 71]. In addition, we consider that perceived convenience is
one of the dimensions for evaluating the benefits of government responsiveness.
Perceived convenience refers to the subjective perception and experience of the pub-
lic with respect to ease of access to the services or platforms provided by the gov-
ernment [38]. If the government provides multiple access channels, such as mobile
applications and telephone services, for citizens to access services anytime and any-
where, this enhances convenience [39]. Since the speed of response, resolution rate,
and perceived ease of access highlight the potential advantages of smart government
services for the public, we categorize them under perceived benefits.

In comparing between traditional human interaction and smart interaction modes,
the perceived costs of government response are also topics of concern for the pub-
lic [73]. On the one hand, risks regarding communication may involve issues such
as whether the language used by the government in communicating with citizens
is clear and understandable, whether the attitude communicated is friendly, and
whether the methods of communication are appropriate [6]. If the government
transmits unclear information, exhibits an indifferent attitude, or expresses a lack
of respect towards citizens during communication, it can lead to concerns among
citizens regarding communication [28]. On the other hand, quality concerns refer to
the public’s possible skepticism about the service quality that is provided by govern-
ment departments on online channels, with the fear that the government may not
be able to effectively address their issues or provide satisfactory services [14]. This
may lead to a decrease in citizens’ trust in government departments [28]. Therefore,
the public’s concerns regarding communication and quality risks reflect the poten-
tial costs associated with obtaining government responses. These concerns are cat-
egorized under perceived costs.

Impacts of Different Interaction Modes on Perceived Government Responsiveness

Building upon the aforementioned analysis of the comparison of perceived govern-
ment responsiveness under human interaction and smart interaction modes, differ-
ences exist in the perceived benefits and costs. The public’s perception of govern-
ment responsiveness is determined by the characteristics of government—citizen
interaction modes. Regarding intangible services, with respect to human interaction
modes, human resource and time constraints may hinder the government’s capac-
ity to respond promptly or maintain consistent response quality. In contrast, smart
interaction modes can achieve rapid and accurate responses by means of automated
processing, thus enhancing the public’s perception of government services [42].
Additionally, regarding service heterogeneity, smart interaction modes can also offer
more convenient and diversified channels for the public to communicate and pro-
vide feedback [39]. Through methods such as smartphone applications and online
platforms, the public can interact with the government anytime, anywhere, without
limitations of time and space [42, 50]. This convenience makes the public more

@ Springer



Smart Interaction vs. Face-to-Face? Evidence from a Survey... 69

inclined to choose smart interaction methods, by which they can obtain government
responses more quickly [50]. To summarize, the prevalent belief among the public
that smart interaction modes facilitate quicker government responses, in comparison
to traditional human interactions, stems from the synergy of swift processing power,
heightened efficiency, and automation inherent in intelligent technology, coupled
with the accessibility offered by diverse communication channels.

In terms of the perishability of service, traditional human government—citizen
interaction modes may restrict government personnel responses due to time and
human resource constraints, leading to a higher perishability of information [29].
Intelligent systems can record the communication of information within the sys-
tem, enhancing information durability. Even if the public raises questions, intelli-
gent systems can record and retain them in the system for future reference, which
helps reduce information perishability [39]. Moreover, intelligent systems can read-
ily identify issues and offer data-driven and model-based solutions, providing stand-
ardized services [29]. This enhances the stability of both the processes of a service
and its outcomes, improving the quality of government responses [18, 38, 39]. As
a result, the public may have an advantage in perceiving the speed and efficiency
of government responses [38]. Recent advancements in digital government applica-
tions, in particular in the domain of government—citizen interaction, have fundamen-
tally transformed the ways in which government officials interact with citizens [67,
68]. Notably, dialogue terminals facilitated by mobile connections have efficiently
redefined government—citizen interaction in a cost-effective way [37]. These highly
convenient applications deliver on-demand online services, thereby influencing the
formulation of coproduction and the allocation of service resources [8, 10, 11, 19,
39, 70]. Currently, local governments in China consider the rate of issue resolution
as a significant assessment indicator for government service hotlines. They also
introduced a “good/bad review” system to assess the effectiveness of government
responsiveness in the handling of public demands on government apps and message
boards. We observe that smart government—citizen interaction modes can increase
public perceptions of the usefulness of government responses.

Regarding the inseparability of service, traditional human government—citizen
interaction modes require citizens to visit convenience service halls to receive on-
site services [38, 39]. The public must visit convenience service halls in person to
interact with the government, which entails queuing and time costs. Smart systems
can facilitate government—citizen interaction through various channels, such as hot-
line calls, mobile applications, websites, etc., saving communication time [75]. The
public can interact with the government anytime and anywhere through intelligent
systems, saving time and cost [72, 73]. Therefore, smart government—citizen interac-
tion modes require less time investment from the public, enhancing their perception
of timeliness [30].

From the above analysis, we formulate the following research hypotheses:

H1: The public perceives smart interaction modes as more convenient than
human interaction modes.

H2: The public’s perception of the usefulness of government responses is higher
in smart interaction modes than in human interaction modes.
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H3: The public perceives that smart interaction modes enable them to obtain gov-
ernment responses more quickly than human interaction modes.

Regarding the perceived costs of government responsiveness, differences in quality
risk and communication risk are observed across various interaction modes. First, with
respect to the risk of government response quality, human interaction modes require
government personnel and citizens to be present simultaneously for communication,
while smart interaction modes do not [47]. In such face-to-face human interaction, the
government communicates directly with the public, and government personnel provide
detailed and accurate answers or solutions in response to the specific demands that the
public provides [55]. By contrast, smart interaction, conducted in virtual spaces, due to
the absence of immediacy, particularly when dealing with complex issues or involving
emotional support [28], may trigger greater concerns regarding the certainty of out-
comes, leading to higher concerns with respect to government response quality [8, 50].
Moreover, in many cases, online government responses do not necessarily indicate that
the government has effectively addressed public demands [41].

Second, with respect to the perception of communication risks, government person-
nel can better understand the public’s needs and opinions and provide timely feedback
and solutions through direct interpersonal communication on-site [73]. Convenience
service halls are still an important means for citizens to express their demands. Inter-
personal communication can more effectively convey emotions and information, and
traditional human interaction modes typically offer higher communication quality.
This is particularly beneficial for citizens who prefer face-to-face communication and
may be unfamiliar with using smart mobile devices [8, 47]. By contrast, interactions
between the government and the public in virtual spaces may result in relatively lower
communication quality due to the lack of emotional support and personalized commu-
nication [29]. In addition, hidden dangers such as privacy leaks, data abuse, and online
fraud also undermine the public’s trust in cyberspace [20, 66]. Therefore, the virtual
nature of cyberspace and the absence of physical government presence may heighten
the public’s perception of the risks associated with obtaining government response
information.

From this analysis, this paper proposes the following research hypotheses:

H4: Smart interaction modes lead to higher perceived risks of government response
quality than human interaction modes.
HS: Smart interaction modes may increase the perceived risks of communication

relative to human interaction modes.

The relationships among the relevant research hypotheses are illustrated in Fig. 1.

Influence of Different Types of Demands on Perceived Government
Responsiveness

Public demands vary in terms of their urgency, steps required for processing, and
complexity of procedures. There are therefore differences in terms of the public’s
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Tangible and Perceptible Intangible and Virtual
Personalized and Flexible Standardized and Consistent
Simultaneous Communication Vs Asynchronous Communication
High Perishability of Information Low Perishability of Information
Human Interaction Mode Smart Interaction Mode
(Face-to-face communication) (Mobile Interaction)

Perception of
Government

Perceived Costs i> Quality Risk
Responsiveness

Convenience
Effectiveness Perceived Benefits I .
Communication Risk

Timeliness

Fig. 1 Conceptual Framework of this Study

perception of how different demands are handled [10, 55]. With respect to the gen-
eral categorization of public demands that are handled by the 12345 hotline across
local governments in China, we classify the demands raised by the public into the
following four categories: seeking assistance, complaint, consultation, and sugges-
tion [55]. Requests for assistance from the public refer to instances where individuals
seek government help and support during difficulties, emergencies, or unexpected
events. These requests can encompass a broad spectrum of concerns, particularly
those pertaining to personal and community safety, health matters, economic hard-
ships, and a myriad of other issues [69]. [llustrative examples are requests for disas-
ter relief, urgent medical assistance in emergency situations, and support for those
facing unemployment. Public complaints encompass grievances or dissatisfaction
directed towards government administrative agencies, public service institutions,
or public affairs [75]. This can include issues related to service quality, administra-
tive impropriety, corruption, and other concerns, such as dissatisfaction with public
service quality or unfair administrative enforcement. Consultation-type complaints
refer to inquiries made by the public to the government regarding policies, laws, reg-
ulations, administrative procedures, and other matters to obtain information or clari-
fication. These inquiries often involve issues related to personal rights, social wel-
fare, and government policies. For instance, they could include questions about tax
policies, social security regulations, and similar topics. Suggestions and appeals by
the public refer to instances where individuals, based on their experiences, perspec-
tives, or opinions, offer recommendations or proposals to the government. These
suggestions aim to improve public policies, enhance the quality of public services,
or address social issues [39]. This is a proactive way of participating in social affairs
[10, 39, 70].

With respect to perceived convenience, although human and smart govern-
ment—citizen interaction modes provide channels for seeking assistance, lodging
complaints, seeking consultation, and offering suggestions, mobile-based plat-
forms may perform better [30, 56]. This is because the public can use these to send
requests for assistance anytime, anywhere via their mobile phones and without the
need to visit service halls [71]. Whether it’s an inquiry or a complaint, the pub-
lic is not restricted by traditional office hours and locations, greatly enhancing the
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convenience of handling matters[73]. In the operation of intelligent systems, the
sophisticated question-answering mechanism leverages advanced natural language
processing and machine learning algorithms to autonomously interpret users’ que-
ries and furnish apt responses. In contrast, requests for assistance and complaints
frequently require intricate handling procedures. These procedures involve several
steps, such as categorizing the issues, conducting thorough investigations and veri-
fications, and engaging in complex communication and coordination efforts. Con-
sulting and advisory services underscore interactivity and participation, thereby
enabling the public to engage more directly in government affairs through smart
interaction modes. On the contrary, requests for assistance and complaints tend to
prioritize resolving specific issues, often with a lesser emphasis on interactivity and
public participation. These factors collectively contribute to heightening the public’s
recognition of the convenience of government’s responsive consulting and sugges-
tion services.

In smart interaction modes, consultations and suggestions typically involve
straightforward and clear information. The answers or recommendations the pub-
lic seeks are usually direct and specific. As a result, this type of interaction is
more likely to be perceived by users as useful and efficient [28, 41]. Therefore,
when responding to these consultations and suggestions, the government can pro-
vide relevant information and recommendations more clearly and quickly, thereby
enhancing the public’s perception of the usefulness of government responsiveness
[8]. However, seeking assistance and filing complaints often involve more complex
and urgent issues, and the public may experience heightened emotions and pressure
when making these appeals [73]. These demands not only require a rapid govern-
ment response but also involve the coordination and resolution of issues across mul-
tiple departments and levels, thereby increasing the difficulty and complexity of the
response [55]. Therefore, the public may have doubts about the effectiveness of the
government’s response to requests for assistance and complaints. They might believe
that there could be delays or deficiencies in communication, coordination, and pro-
vision of solutions during the handling process, which can negatively impact their
overall perception of government responsiveness [30, 56].

In smart interaction modes, consultations and suggestions can significantly
enhance the public’s perception of the timeliness of government responses. Firstly,
consultations and suggestions often involve more direct and clear questions, allow-
ing smart interaction systems to understand and respond swiftly [41]. Additionally,
the government often prepares preset response templates or sets up automated pro-
cesses for common consultation and suggestion questions [7]. These mechanisms
enable smart interaction systems to quickly generate standardized responses, reduce
waiting times, and enhance the public’s perception of the timeliness of government
responses[55]. Conversely, requests for assistance often involve unexpected events
or emergency situations, such as disaster relief or health emergencies. However,
smart interaction systems may be constrained by technology and human resources
when dealing with such emergencies, resulting in delays and an inability to pro-
vide immediate and effective support. This can lead to a public perception of slower
response times [8]. Complaints often involve complex coordination and communica-
tion between multiple departments or institutions. While smart interaction systems
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can provide preliminary information and guidance, handling complex complaints
usually requires manual intervention and detailed solution development. This can
lead to the public perceiving the government’s response as not timely or thorough
enough [47]. Furthermore, requests for assistance and complaints often elicit emo-
tional responses from the public, including anxiety and anger. Handling these situ-
ations poses a significant challenge for smart interaction systems, as they struggle
to effectively comprehend and address these emotional needs. And many times the
automation systems lack the capacity to respond empathetically and efficiently [28,
70]. This difficulty may further impact the public’s perception and satisfaction with
the timeliness of government responses.
From the above analysis, the following research hypotheses are proposed:

H6: In smart interaction modes, the public’s perception of the convenience of
government responses to consultations and suggestions is significantly enhanced.
H7: In smart interaction modes, the public’s perception of the usefulness of gov-
ernment responses to consultations and suggestions is significantly enhanced.
H8: In smart interaction modes, the public’s perception of the timeliness of gov-
ernment responses to consultations and suggestions is significantly enhanced.

In smart interaction modes, the public’s perception of the quality risk associated
with responses to requests for assistance and complaints may be elevated. Seek-
ing assistance typically involves urgent or critical issues. While smart systems can
respond promptly, the lack of human empathy or the inability to directly resolve
complex problems may lead the public to question the quality of the response [28].
Complaints frequently arise due to dissatisfaction with either services or products.
Nonetheless, in the realm of intelligent interaction, a notable absence of adequate
human connection and personalized service handling can be observed. Addition-
ally, the system might encounter challenges in comprehensively understanding and
resolving the intricate details of a complaint, ultimately leading to delayed responses
on mobile platforms. This situation may lead the public to harbor grievances about
the quality of services provided by government departments online [43, 55]. Some
government officials, pressured by performance evaluations [76], may opt for super-
ficial responses rather than addressing underlying issues [17, 35, 55, 56]. Besides,
due to the algorithmic black box problem in intelligent government services, it may
exacerbate public risk concerns [19, 23]. In contrast, consulting appeals do not
involve direct conflicts of interest or dissatisfaction, so the public’s expectations for
response quality are generally lower. For suggestion-based appeals, although adopt-
ing and implementing suggestions may be time-consuming, the public’s expecta-
tions for the response quality are typically more forgiving, as these suggestions do
not involve direct personal interests [56].

The public is typically sensitive to the perception of communication risks when
the government handles requests for assistance and complaints. Due to the urgent
and significant personal or social issues involved in assistance and complaints, the
public expects the government to uphold transparency in the communication process
[19]. The public may be concerned about the government’s communication chal-
lenges or lack of transparency when handling complaints and seeking assistance
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through intelligent methods, potentially heightening communication risks [47].
Additionally, the algorithm’s black box nature conceals the operational process from
the user, which may obscure potential issues such as algorithmic discrimination and
unfairness that remain invisible to users [19, 25]. This may lead to user distrust of
the intelligent system. Matters related to consultation and suggestions are primarily
regulated by established rules, ensuring that intelligent services adhere to rigorous
standardization in their handling of such issues. From this perspective, the com-
munication risk associated with requests for assistance and complaints is somewhat
higher in smart interaction modes.
From these considerations, the following research hypotheses are proposed:

H9: In smart interaction modes, the public’s perception of the quality risk of gov-
ernment responses to assistance and complaints is significantly enhanced.

H10: In smart interaction modes, the public’s perception of the communica-
tion risk of government responses to assistance and complaints is significantly
enhanced.

Research Design
Survey Experiment Design

Survey experiments can provide direct evidence of causal relationships and have
unique advantages as a research method for analyzing public attitudes, behaviors,
and preferences regarding specific issues [20, 45, 61]. Survey experiments can con-
trol for other potential variables, ensuring high internal validity. Additionally, their
large random samples make the results more statistically representative [45].

This study designed a survey experiment with a 2 (interaction mode: human and
smart) X4 (request type: seeking assistance, filing complaints, consultation, and
suggestions) factorial design(see Table 2). To enhance the representativeness of
the public demands in the experimental scenario, we conducted research based on
use of the 12345 hotline in Jinan City, China. We selected the most frequent pub-
lic demands from 2019 to 2021 and applied appropriate privacy protection meas-
ures to them. In the experimental scenario, seeking assistance is exemplified by
citizens reporting indoor heating issues, complaint is represented by disturbances
caused by nighttime construction, consultation is illustrated by inquiries about hous-
ing purchase restriction policies, and suggestion is depicted by recommendations for
infrastructure maintenance. Then, we embedded these four types of demands into
different modes of government—citizen interaction, resulting in eight experimental
scenarios (see Appendix 1).

In the period from March to April 2024, we collected data via the Credamo online
survey platform. Survey questionnaires were distributed through the built-in rand-
omization function of the platform. To ensure participants’ understanding of the tex-
tual descriptions of the experimental scenarios, we required participants to be aged
18 years or older. To ensure the validity of the questionnaires and the attentiveness
of the respondents, we designed two confirmatory questions. The first was “Have
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you heard of the government service app?” (Heard of it / Not heard of it). The sec-
ond question was ‘“Have you used the government service app?” (Heard of it, used
it / Heard of it, haven’t used it / Not heard of it, haven’t used it). Respondents who
answered “Heard of it” to the first question but “Not heard of it, haven’t used it” for
the second and those who chose “Not heard of it” for the first question but selected
either “Heard of it, used it” or “Heard of it, haven’t used it” for the second were con-
sidered to have failed the attention test. Additionally, we also designed a question:
The scenario described above concerns ” (indoor heating issues, night-
time construction noise, housing purchase restriction policies, infrastructure main-
tenance). Time controls were implemented for the reading materials and answering
questions.

Variable Measurement

To measure the perceived convenience, this study provides item descriptions with
variations across experimental scenarios. These include “Do you find it convenient
to seek assistance in solving indoor heating issues at the convenience service hall?”
and “Do you find it convenient to seek assistance in solving indoor heating issues
through smartphone channels?” The items are measured using a 5-point Likert scale.

To measure the perceived effectiveness, this study employs items measured
on a 5-point Likert scale. These include “Do you believe that filing a complaint
about nighttime construction noise at the convenience service hall can effectively
address your concerns?” and “Do you believe that filing a complaint about night-
time construction noise through smartphone channels can effectively address your
concerns?”.

To measure the perceived timeliness, this study includes the items: “Do you feel
that consulting about housing purchase restriction policies at the convenience ser-
vice hall will promptly elicit a government response?” and “Do you feel that con-
sulting about housing purchase restriction policies through smartphone channels
will promptly elicit a government response?” These items are measured using a
5-point Likert scale.

To measure the perceived quality risk, the items in the “Complaints +Human”
scenario is as follows: “When you file a complaint about nighttime construction
noises at the convenience service hall, do you hold a skeptical attitude towards
the quality of services provided by government departments?”’ For the “Com-
plaints + Smart” scenario, the item is: “When you file a complaint about nighttime
construction noises through smartphone channels, do you hold a skeptical attitude
towards the quality of services provided by government departments?” These items
are measured using a 5-point Likert scale.

To assess the perceived communication risk, the items include: "When seeking
assistance for indoor heating issues at the convenience service hall, do you worry
that government departments may not fully understand the issues you express?" and
"When seeking assistance for indoor heating issues through smartphone channels,
do you worry that government departments may not fully understand the issues you
express?" These items are measured using a 5-point Likert scale.
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The study recorded the demographic variables of gender, age, education level,
economic income, and political affiliation of respondents.

Sample and Balance Test

We kept to relevant ethical research standards and informed respondents that their
responses would be kept anonymous and confidential. The survey sample was rep-
resentative across geographical regions and age groups (see Table 3). A total of
1,000 respondents participated in this survey, with 843 passing the attention check.
Of these, 67.73% were female. The age distribution was concentrated in the 18-30
group (46.74%) and the 31-40 group (41.52%). The majority of participants pos-
sessed a bachelor’s degree, accounting for 66.90% of the total. Subsequently, a sig-
nificant proportion held a postgraduate degree or higher qualifications, making up
15.42% of the participants.

For the experimental scenario allocation, there were 104 participants in the
“Human + Seeking assistance,” 107 in the “Smart+ Seeking assistance,” 105 in
the “Human+ Filing Complaint,” 105 in the “Smart+Filing Complaint,” 104
in the “Human+ Consultation,” 107 in the “Smart+ Consultation,” 105 in the
“Human + Suggestion,” and 106 in the “Smart+ Suggestion” scenario groups.

Random allocation of participants is paramount to the research validity of survey
experiments. This study employed the "Credamo" online survey platform, equipped
with various experimental scenario designs, to distribute questionnaires and conduct

Table 3 Sample Description

N Percent (%)
Gender Female 571 67.73
Male 272 32.27
Age (years) 18-30 394 46.74
31-40 350 41.52
41-50 58 6.88
>51 41 4.86
Political affiliation Not a member of the Communist Party of China 674 79.95
Member of the Communist Party of China (including 169 20.05
probationary members)
Educational level High school and below 35 4.15
Vocational school 13 1.54
Junior college 101 11.98
Bachelor’s degree 564 66.90
Postgraduate and above 130 15.42
Monthly income <3000 124 14.71
(yuan) 3001-5000 145 17.20
5001-10000 320 37.96
>10,001 254 29.66
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random assignment. To verify the successful implementation of random assignment,
we conducted a balance test using One-way ANOVA from variance analysis and the
subsequent LSD multiple comparison method. Table 4 presents the results of the
balance test, revealing that there are no significant differences (P >0.05) in the mean
values of covariates across the eight experimental groups. This confirms the suc-
cessful randomization of participants into the eight groups.

The sample size of around 100 in each group is sufficiently large according to the
sample size requirements for survey experiment research [45]. Indeed, the use of
"overpowered experiments” in psychology and medicine is concerning [20]. In such
cases, large sample sizes can result in statistically significant differences, even for
small or scientifically nonsignificant effects [20]. This can increase the risk of type
I errors and potentially lead to erroneous policy implications [45]. As Mutz notes,
if experimental political science insists on maximizing sample sizes without criti-
cal consideration while adhering to traditional significance levels, this may produce
conclusions that lack substantive practical policy implications [45]. We reaffirmed
the robustness of our research conclusions in later robustness test by designing ques-
tionnaires for different experimental scenarios.

Findings

We used analysis of variance (ANOVA) to test the main effects of interaction mode
on perceived benefits and costs (see Table 5). The results indicate that, compared to
the human interaction mode, the participants perceived higher levels of convenience
(F(1,841)=131.645; P<0.001), usefulness (F(1,841)=5.176; P=0.023), and time-
liness (F(1,841)=5.704; P=0.017) in the smart interaction mode. These differences
were statistically significant. This suggests that the participants believed that the uti-
lization of smart interaction mode would yield a significantly greater degree of ben-
efits, in comparison to the traditional human interaction mode. This result supports
Hypotheses 1, 2, and 3.

This finding underscores the potential benefits of the smart interaction mode in
enhancing government responsiveness. The smart interaction mode offers more effi-
cient services through leveraging automation and rapid data processing, enhancing
convenience, usefulness, and timeliness [73]. This trend fits harmoniously within the
wider scope of the digital transformation initiative, wherein governmental entities

Table 5 Effects of Interaction Mode on Various Dimensions of Perceived Benefits and Costs

Variables Human interaction ~Smart interaction P value

Perceived convenience 3.75 (1.101) 4.47 (0.672) F (1,841)=131.645; P<0.001
Perceived usefulness 3.85(0.930) 3.99 (0.841) F (1,841)=5.176; P=0.023
Perceived timeliness 3.63 (0.959) 3.78 (0.888) F (1,841)=5.704; P=0.017
Perceived quality risk 2.49 (1.018) 2.47 (1.059) F (1,841)=0.044; P=0.833
Perceived communication risk  2.58 (1.248) 2.68 (1.259) F (1,841)=1.242; P=0.265
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are progressively embracing intelligent technologies to elevate service standards,
cater to public expectations, and propel forward their digital transformation endeav-
ors [43]. Mobile interaction channels exhibit unique characteristics and capabilities,
including the seamless delivery of services, facilitating real-time communication
and instant feedback, enabling online participation in decision-making processes,
ensuring transparency through information disclosure, as well as facilitating data
collection and analysis [30, 56]. An overview of mobile government services in Chi-
na’s provinces and municipalities, notably "Jie Su Ji Ban (#%VfRl73)" in Beijing,
"Zhe Li Ban (#7 . 7/3)" in Zhejiang, and "One Net for All (—Mi#%)" in Shanghai,
underscores their popularity among the public due to user-friendly interfaces, sim-
plified operations, and swift responses. These smart applications empower citizens
with seamless access to vital information and the ability to manage relevant services
anytime, anywhere, fostering convenience and efficiency.

The participants perceived slightly lower levels of quality risk (F(1,841)=0.044;
P=0.833) but slightly higher levels of communication risk (F(1,841)=1.242;
P=0.265) in the smart interaction mode than in the human interaction mode. How-
ever, neither difference was statistically significant. This finding may reflect par-
ticipants’ higher level of trust in the smart interaction mode. Although the smart
interaction mode poses potential risks, including concerns over data security and
privacy, participants may not perceive these threats as more salient or evident than
those inherent in human interaction modes. This could be attributed to the contin-
uous progress and improvement in smart technologies and the implementation of
relevant regulations and security measures, which have to some extent alleviated
the public’s concerns regarding smart interaction modes [25]. This discovery fur-
ther underscores the fact that, despite respondents harboring concerns over technical
risks, they tend to favor the adoption of smart applications, particularly when they
perceive them as being highly beneficial. This revelation is of paramount impor-
tance for the ever-evolving domain of artificial intelligence in the realm of public
services[42, 77].

This finding indicates that governments and relevant organizations should con-
sider public perceptions when promoting smart interaction modes. It is crucial to
take active measures to alleviate public concerns and to strengthen the regulation
and management of smart technologies to ensure their safety and reliability [37, 78].
Simultaneously, there is a need to continually improve the efficiency and quality of
the human interaction mode to meet the needs and expectations of the public [73].

Further, we examined whether the type of demands significantly moderates the
relationship between the interaction mode and the perceived government responsive-
ness. Figure 2 illustrates this effect more directly. Figure 2b indicates that when the
dependent variable is perceived usefulness, in the smart interaction mode, consulta-
tion and suggestion matters are more effective in enhancing the public’s perceived
usefulness relative to seeking assistance and filing complaints. Thus, Hypothesis
7 is validated. This difference may reflect the fact that consultation and suggestion
matters are more likely to receive useful responses in smart interaction. Consulta-
tion and suggestion matters typically involve providing information or offering sug-
gestions, which can be more easily processed and responded to by smart systems.
Therefore, they can meet the needs of the public more effectively and enhance the
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perceived usefulness of the smart service. On the contrary, the process of seeking
assistance and filing complaints often encompasses more personal matters, for which
the public may interpret a smart response as unsatisfactory or lacking in adequacy.
This could lower the perceived usefulness of the smart service. This insight under-
scores the significance of government departments adeptly managing public inquir-
ies and suggestions within the framework of intelligent interaction models. Efforts
should be made to improve their efficiency and quality to meet the public’s needs
and enhance their perceived usefulness of the smart service. In addition, attention
should also be paid to addressing issues around seeking assistance and filing com-
plaints, actively resolving the public’s issues and complaints to enhance public satis-
faction and trust.

With respect to perceived costs, from Fig. 2d, it can be observed that when the
dependent variable is perceived quality risk, in the human interaction mode seeking
assistance and filing complaints are more effective in increasing the public’s concern
with respect to quality risk relative to consultation and suggestions. Besides, in the
smart interaction mode, seeking assistance and filing complaints matters are more
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effective for enhancing the public’s quality concerns relative to consultation and
suggestion matters. Thus, Hypothesis 9 is validated. This observation sheds light
on the divergence in quality risk perception, reflecting diverse levels of focus on
service quality, particularly when comparing assistance-seeking and complaint fil-
ing with consultative and suggestive matters across various interaction modes. On
the one hand, seeking assistance and filing complaints, which frequently encompass
urgent or substantial issues, are more potent in eliciting public quality concerns.
This phenomenon stems from the public’s supervision of the government’s handling
and response quality, and the fact that the public is more likely to worry about the
handling of these issues. On the other hand, in the context of smart interaction, we
observed a similar trend, such that seeking assistance and filing complaints tended
to heighten public concerns with respect to the quality of response. This might stem
from the fact that, in the context of smart interaction, the government might pro-
vide superficial responses, whereas the public’s primary concern lies in whether the
government has indeed addressed and resolved the problem. Even if some requests
for assistance and complaints are replied to by the relevant government departments
online, the issue may not have been resolved; it could just be a transfer of responsi-
bility or an online record of work completion. This finding suggests that government
departments must prioritize the handling of requests for assistance and complaints
to improve the quality of the government’s responses, ensuring timely, accurate, and
effective responses to public needs.

According to the experimental results, Hypothesis 1, Hypothesis 2, Hypothesis
3, Hypothesis 7, and Hypothesis 9 have been validated. Hypothesis 4, Hypothesis
5, and Hypothesis 10 have not been validated in terms of perceived costs. One rea-
son for this could be that, given the novelty of mobile government services, some
members of the public may not be fully cognizant of the potential risks involved.
Their attention tends to gravitate towards the convenience and functionality of the
services, overshadowing considerations such as risk mitigation and data security. On
the other hand, mobile government services are frequently endorsed and adminis-
tered by government departments, fostering a high level of trust among the public.
This trust frequently prompts the public to presume stringent government measures
will safeguard service security and integrity, alleviating concerns over potential
risks. Additionally, when utilizing mobile government services, the public often bal-
ances risks against benefits; if perceived advantages from convenience vastly out-
weigh potential losses from risks, they are more inclined to accept those risks.

Hypothesis 6 and Hypothesis 8 have not been validated in terms of perceived
benefits. The reason may be that smart service platforms typically integrate mul-
tiple functions, facilitating the handling of various types of matters for the public.
Whether it’s an inquiry, suggestion, request for assistance, or complaint, users can
operate through the same interface and process [55]. In conclusion, since the pub-
lic can handle both inquiries and suggestions as well as requests for assistance and
complaints through smart service platforms, which provide a unified channel, 24/7
accessibility, and standardized processing procedures, the perceived convenience
and timeliness for different types of demands is nearly indistinguishable.
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Robustness Test

To test the robustness of the survey results, we designed an additional experiment
(see Appendix 2). For the assistance scenario, we opted for seeking help in resolving
employment challenges. As for the complaint scenario, we chose the voicing of dis-
satisfaction regarding the absence of soundproof walls installed in residential areas
adjacent to railway tracks. For the consultation scenario, we selected inquiring about
online contract signing procedures. Finally, for the suggestion scenario, we proposed
that relevant authorities should rigorously enforce the prohibition on parking vehi-
cles in fire escape lanes.

We designed 8 experimental scenarios based on 2 (interaction mode: human and
smart) X4 (request type: seeking assistance, filing complaints, consultation, and sug-
gestion). The procedure is similar to the experiment described above. Among the
804 valid responses, females were 67.20%. The age distribution was primarily con-
centrated in the 18-30 age group (45.40%) and the 31-40 age group (41.40%). For
educational qualifications, the most common level of educational qualification was a
bachelor’s degree (11.30%).

There were 100 participants in the “Human + Seeking assistance” group, 100 in
the “Smart+ Seeking assistance” group, 98 in the “Human + Complaint” group, 102
in the “Smart+ Complaint” group, 100 in the “Human + Consultation” group, 100
in the “Smart+ Consultation” group, 101 in the “Human+ Suggestion” group, and
103 in the “Smart+ Suggestion” group. The chi-square test indicated that there were
no significant differences among groups in terms of control variables, indicating that
the experimental scenarios were randomly assigned.

The ANOVA results indicated that in terms of perceived benefit, participants per-
ceived greater convenience, usefulness, and timeliness in smart interaction mode
relative to human interaction mode. For the perceived costs, the participants did not
perceive significant differences in quality risk or communication risk between the
two interaction modes (see Table 6).

Additionally, as shown in Fig. 3, for smart interaction mode, the impact of con-
sultation and suggestion on the public’s perception of the usefulness of government
response is stronger than that demands of seeking assistance and complaints. The
impact of the complaint and seeking assistance demand types on the public’s per-
ception of the quality risk of government response is stronger than that for consulta-
tion and suggestion.

Table 6 Impact of Interaction Mode on Various Dimensions of Perceived Benefits/Costs

Variables Human interaction ~Smart interaction P value

Perceived convenience 3.89 (0.990) 4.52 (0.611) F (1,802)=127.038; P<0.001
Perceived usefulness 3.79 (0.972) 3.93 (0.766) F (1,802)=6.371; P=0.020
Perceived timeliness 3.64 (0.891) 3.89(0.814) F (1,802)=15.328; P<0.001
Perceived quality risk 2.54 (1.050) 2.46 (1.039) F (1,802)=1.538; P=0.252
Perceived communication risk  2.70 (1.244) 2.73 (1.289) F (1,802)=0.217; P=0.691
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The above results demonstrate the robustness of the experimental findings.

Conclusions

In the era of digital governance, both academics and practitioners show a high level
of interest in smart government services. However, with respect to promoting smart
government services, there has been little research attention on the public’s percep-
tion of such services. The application of technology is a double-edged sword, and
public perceptions of the value brought by smart interaction include both benefits
and costs. Therefore, leveraging survey experiments as the research method, this
study explores the public’s perceptions of government responsiveness under two
interaction modes: human interaction and smart interaction. The findings reveal
the primary dimensions and crucial variables shaping public perceptions, offering
incontrovertible evidence that provides a deeper understanding of the public’s stance
towards smart interaction modes.

Firstly, among the contributions of this study lies the assertion, grounded in cus-
tomer value theory, that the perceived value of government responsiveness encom-
passes two fundamental and pivotal elements: perceived benefits and perceived
costs. This framing provides a nuanced understanding of how citizens evaluate
government responsiveness, enriching the discourse within the field. Among these,
perceived benefits encompass the convenience, effectiveness, and timeliness of the
government responses. Additionally, perceived costs consist of risks pertaining to
quality and communication during the supply of services.

Secondly, this study significantly contributes to the literature by introducing four
analytical dimensions—intangibility, heterogeneity, inseparability, and perishabil-
ity—for comparing human interaction modes with smart interaction modes. This
framework offers a comprehensive and nuanced approach to examining the differ-
ences between these two modes, enriching the theoretical discourse and provid-
ing practical insights for policymakers and practitioners. The integration of digital
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technology into the government-citizen interactions has transformed the nature of
traditional manual services. Consequently, previous analytical frameworks have
become inadequate in comprehending service provisions within the context of tech-
nological integration. We argue that in the context of both human and smart interac-
tion modes, the disparities in the government’s responses in terms of intangibility,
heterogeneity, inseparability, and perishability result in variations in the public’s
perceived benefits and perceived costs. This study finds that the public’s perception
of the benefits of smart interaction mode are significantly higher than human inter-
action mode. This finding reinforces previous research, indicating that the utilization
of technology in government-citizen interactions augments the transparency, con-
venience, and accessibility of government responses [18, 56, 75].

Thirdly, this study’s contribution extends to the necessity of considering diverse
types of public demands when assessing government responsiveness. This perspec-
tive underscores the importance of tailoring government responsiveness strategies
to meet the varying needs of different segments of the population, thereby enhanc-
ing the inclusivity and effectiveness of public services. In smart interaction modes,
different types of demands affect the public’s perception of government responsive-
ness. The public perceives that smart interaction modes are more useful in elicit-
ing government responses for consultation and suggestion matters than complaint
and assistance-related issues. With respect to the perceived costs related to seeking
assistance and complaints, the public holds a skeptical attitude towards the quality
of services provided by government agencies. This skepticism stems from the gov-
ernment’s inefficient handling of assistance and complaint matters, leading to sub-
optimal service responses and a subsequent decline in public satisfaction with the
provided services.

The research findings for this study could be influenced by the sample character-
istics. The study was conducted through an online survey, which might have led to a
sample population that has higher digital literacy than the average population, lead-
ing to a greater acceptance of mobile government services. However, the research
findings indicate that the government’s robust initiatives to foster mobile govern-
ment services have yielded certain interim successes.

Implications

Digital government technologies are widely used to enhance levels of interaction,
participation, and collaboration. Government sectors employ digital government
technologies to enhance their interaction with citizens [18]. Recent research has
advocated for a digital governance perspective to comprehend the role that technolo-
gies play in the dynamic interaction between governments and their citizens, as well
as in shaping government responsiveness. Our research examines the perceived ben-
efits and costs of government responsiveness in the smart interaction and human
interaction modes. The main insights of this study are summarized in the following
three points:

First, the government should pay attention to user-friendly smart applications.
Featuring enhanced convenience and accessibility, mobile channels afford citizens
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increased opportunities to access government responses [9, 64]. It is worth noting
that various local governments in China are currently promoting rapid response
mechanisms for public demands, primarily through mobile platforms, with the aim
of facilitating rapid responses to and feedback on public demands [41, 55]. How-
ever, a unilateral emphasis on the technological efficiency of intelligent govern-
ment services may raise questions with respect to service quality. In the pursuit of
advancing mobile government services, it is crucial to refrain from hasty or uni-
form advancements that disregard individual needs. Alternatively, focus should be
directed towards significantly elevating the quality of mobile government services.
Crucial steps include bolstering information transparency and accountability in the
implementation of mobile government services, fostering public awareness and
comprehension of the intelligent service process, and embracing digital inclusivity
to transform intelligent services in order to better satisfy public demands [10, 60].

Second, based on the optimization of the government service ecosystem, it is
essential to rationally allocate services across different interaction modes [63]. While
mobile-based interaction modes offer numerous advantages, granting platforms for
timely and convenient interaction anytime and anywhere, some members of the
public may find the experience of lodging complaints or seeking assistance through
mobile platforms less satisfactory than face-to-face communication with govern-
ment officials [55]. Therefore, it is imperative to allocate resources judiciously,
taking into account the strengths of both online and offline modes of interaction.
Online methods of interaction can enhance the convenience and efficiency of ser-
vices, saving time and costs, while offline methods of interaction can provide more
personalized and considerate service experiences, enhancing the warmth and trust-
worthiness of interactions [56, 73]. In recent years, despite the widespread adoption
of e-government platforms significantly enhancing the efficiency of administrative
work and public services, certain localities have encountered challenges such as the
overdevelopment of work application software, redundant data reporting, and exces-
sive "traceability", all of which have imposed undue burdens at the grassroots level.
Therefore, as we embrace digital empowerment through "key-to-key" interactions, it
is imperative that we maintain "face-to-face" engagement with the public and ensure
that digitization does not become a barrier between the government and its citizens.

Third, in the supply of digital services, the government should pay attention to
public satisfaction. It is imperative to vigilantly monitor public requests and com-
plaints communicated via service hotlines, government apps, and messaging plat-
forms, aiming to elevate both the resolution rate and citizens’ satisfaction levels.
Through a rigorous analysis of public feedback and satisfaction metrics, the govern-
ment should adapt its service strategies dynamically, steering clear of overly for-
malistic or simplistic responses, thus ensuring a consistent improvement in service
quality [62].

Research Limitations

Our study has significant implications for understanding the effects of government—citi-
zen interaction modes on perceived government responsiveness, and it is imperative
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to acknowledge these limitations. First, regarding theoretical development, while this
study examines the public’s perception of government responsiveness through two
distinct interaction modes, it falls short of delving into the underlying mechanisms
that underpin these perceptions. Furthermore, it is acknowledged that smart interac-
tion modes can elicit diverse impacts on the public, contingent upon varying degrees
of digital literacy [16]. Future research endeavors could build upon this foundation by
broadening the surveyed demographic to comprehensively explore the influence of dig-
ital literacy on these perceptions. Second, in terms of research design, drawing upon
the demands expressed through hotlines during our preliminary research, we crafted
scenario-based case studies. While survey experiment methods can emulate real-world
situations to a certain extent, they inevitably fall short of fully replicating the intrica-
cies and diversity of the actual world. Consequently, the generalization of our research
findings to broader contexts may encounter limitations. Besides, we overlooked factors
such as automated trustworthiness and accessibility. Encouragingly, recent research has
embarked on addressing issues pertaining to automated trustworthiness [19], and we
aspire to delve into this matter in our subsequent studies.

Appendix 1. Survey Experiment Design.
Seeking Assistance

The heating in your home is not sufficient, with the room temperature hovering around
13 degrees Celsius, falling short of the standard. You have repeatedly reported this
issue to the property management staff, but the problem remains unresolved. Your resi-
dential area is serviced by municipal heating, yet you are unsure which heating com-
pany provides the service. Your goal is to resolve the heating issue.

© Your neighborhood has a convenient service hall in the local street, where on-site
staff handle related matters.

©You can voice your concerns and report the problem through various digital chan-
nels, including the citizen service hotline, government affairs mobile apps, and online
message boards on your mobile phone.

Filing a Complaint

The construction site opposite your residential community has been causing noise pol-
lution after 22:00 every day, severely disrupting the rest of the residents. It is hoped that
relevant departments could help address and resolve this issue.

©The street where you reside has a convenient service hall with on-site staff avail-
able to handle related matters.

©You can report this problem through various digital channels on your mobile
phone, such as the citizen service hotline, government affairs apps, and online message
boards.
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Consultation

Recently, you have plans to purchase a property and wish to inquire about the
purchase restriction policies in your city. Specifically, you would like to know if
purchasing one house within a district falls outside the scope of purchase restric-
tions, whereas acquiring two houses in the same district would be subject to such
restrictions.

©The street where you reside has a convenient service hall staffed with personnel
who can provide consultations on related matters.

©You can consult about these services via various digital platforms on your
mobile phone, including the citizen service hotline, government affairs apps, and
online message boards.

Suggestion

During your commute to work, you observed that a bridge in the vicinity lacked rail-
ings. You wish to suggest the installation of railings to ensure the safety of pedes-
trians crossing the bridge and hope that the relevant authorities will take action to
address this issue.

©The street where you reside has a convenient service hall that welcomes on-site
submissions of citizens’ suggestions on social governance.

©You can submit your suggestions through various digital channels on your
mobile phone, including the citizen service hotline, government affairs apps, and
online message boards.

Appendix 2. Survey Experiment Design in the Robustness Test.
Seeking Assistance

Your contract with your former employer has expired, yet the company has been
withholding your Second-Class Registered Constructor Certificate and Safety
Officer B Certificate. Additionally, these certificates have not been cancelled in the
system, hindering your normal employment prospects. Despite having secured a
new job offer, you are unable to commence work due to this situation. Currently, the
human resources and social security department has investigated and penalized the
company, but the company has chosen to accept the punishment rather than return
your certificates.

©The street where you reside has a convenient service hall staffed with personnel
who can assist with related matters.

©You can report this issue through various digital channels on your mobile
phone, such as the citizen service hotline, government affairs apps, and online mes-
sage boards.
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Filing a Complaint

As a homeowner in the XX residential community, you were informed by the devel-
oper, who belongs to the BL Group, prior to delivery of your property that a sound-
proof wall would be installed alongside the railway to the north of the community.
However, to date, no such installation has taken place. You express the hope that this
issue will be addressed and resolved by the relevant authorities.

©The street where you reside has a convenient service hall staffed with personnel
who can handle such matters on-site.

©You can report this issue through various digital channels on your mobile
phone, including the citizen service hotline, government affairs apps, and online
message boards.

Consultation

You are intending to proceed with the online signing of a commercial housing con-
tract in the near future and are inquiring about the necessary materials that need to
be brought along for this process.

©The street where you reside has a convenient service hall with on-site staff who
can provide consultation for related business matters.

©You can consult about this and other related services via digital channels on
your mobile phone, including the citizen service hotline, government affairs apps,
and online message boards.

Suggestion

You have observed that the sole lane connecting your area to the main road is
severely obstructed by illegally parked vehicles, and currently remains unmanaged.
As a result, only a single car can navigate through this lane, posing a significant
safety hazard. It is crucial to note that this lane is intended to serve as a fire escape
route, yet visually, it appears to be impassable for fire trucks. You express the hope
that the relevant authorities will strictly prohibit vehicle parking on this section of
the road and work towards increasing the number of access roads and public parking
facilities in the area.

©The street where you reside boasts a convenient service hall that welcomes in-
person submissions of citizens’ suggestions related to social governance.

©You have the option to submit your suggestions via digital channels on your
mobile phone, including the citizen service hotline, government affairs apps, and
online message boards.
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