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Abstract: This study investigates the impact of different citizen engagement
models in e-government services on user satisfaction and trust, focusing on the
co-production and managerial model. Utilising a comparative case study
approach, data were collected through structured online surveys targeting user
satisfaction, trust, and participation. Users of iShenzhen, which employs a
co-production model, reported higher satisfaction and trust levels compared to
users of Hangzhou City Brain, which follows a managerial model. The results
suggest that co-production enhances satisfaction and trust in e-government
services, with participation being a significant predictor of these outcomes.
The study highlights the effectiveness of active citizen engagement in service
design and implementation, suggesting it enhances public trust in government.
Providing empirical evidence within the Chinese context, this research
addresses a gap in understanding the impacts of engagement models on user
perceptions, offering a comparative analysis that underscores the advantages of
participatory approaches in public service delivery.
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1 Introduction

The advent of the digital age has dramatically altered how governments engage with their
constituents, providing new opportunities for communication, public participation, and
delivery of public services. E-government, co-production, and managerial model are
three key concepts that play a crucial role in understanding how these changes are
shaping citizen attitudes towards government services. In this study, we aim to address
the gap in research on citizen attitudes towards e-government services with a
co-production vs. managerial model of e-participation in China by examining two distinct
cases: iShenzhen and Hangzhou City Brain.

Briefly, e-government pertains to the adoption of information and communication
technologies (ICTs) by governmental bodies with the aim to enhance public
administration, boost the quality of services provided, and foster better interaction with
citizens (Muhammad and Hromada, 2022). E-government services include an extensive
array of digital platforms, utilities, and applications that facilitate citizen access to
government-related data, services, and resources more efficiently and effectively
(Thanasi-Boge and Kulakli, 2023). Co-production is the collaborative process between
governments and citizens in the design, development, and delivery of public services. In
the context of e-government, co-production involves active citizen participation in
identifying needs, providing feedback, and contributing to the improvement of online
services (Bovaird and Downe, 2008). The managerial model of e-participation is
characterised by a top-down approach, where government agencies determine the design,
development, and delivery of e-government services with limited citizen involvement
(Pollitt and Bouckaert, 2011). In this model, citizens are treated as customers with
assigned needs, and the focus is on providing efficient and effective services rather than
fostering active citizen participation.

Guided by public management theory, this approach differs with a traditional model
of co-production that incorporates active service user input into public service planning
and delivery. In this case, co-production is conceptualised as an ‘add-in’ to, rather than an
integral aspect of, planning and design. Public management theory holds that
co-production takes place in the choice and control of professionals of service rather than
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the user of the service (Brandsen and Pestoff, 2006). This conceptualisation, therefore,
does not have to question fundamental axioms of public management and therefore more
often than not, restricts the involvement of citizens to predefined roles.

iShenzhen is an exemplary platform for citizen participation, integrating various
features that align with the co-production model in public administration. For instance, its
‘Speed Citizen Issue Process’ allows for seamless submission of citizen concerns,
offering an accessible interface where individuals can quickly input issues. Additionally,
iShenzhen enables citizens to engage with the governance process through multiple
channels: commenting on government services, submitting suggestions to city mayors,
participating in surveys, and lodging complaints or service requests. This broad spectrum
of engagement mechanisms reflects the essence of co-production as described by Ostrom
and Ostrom (1977), where the inputs for service provision are contributed by individuals
outside the formal organisational structure. The platform’s functionality enhances citizen
agency, fostering a direct, collaborative relationship between the government and the
public.

In contrast, the City Brain platform falls short in terms of promoting meaningful
citizen engagement. While City Brain may offer basic reporting and data-sharing
capabilities, it lacks the interactive mechanisms that define co-production. Users can
submit concerns, but the absence of feedback or follow-up leaves the process feeling
transactional rather than participatory. Without the ability for citizens to comment on
services, engage in dialogue, or receive responses, City Brain’s offerings are limited
compared to platforms like iShenzhen. This gap diminishes its effectiveness as a tool for
fostering trust and satisfaction, as engagement is central to these outcomes (Vigoda,
2002). Without ongoing interaction, City Brain risks being perceived as merely a top-
down tool, rather than a collaborative platform for public participation.

Despite the growing literature on e-government and co-production, there is a gap in
understanding how citizens perceive different models of e-participation and how these
attitudes influence their overall satisfaction with e-government services. Though some
research discusses the outcomes of co-production (Marks, 2008; Vamstad, 2012) and
citizen participation (Wai Michael Siu, 2010) with respect to end-users’ perceptions and
attitudes (Fledderus et al., 2015), none have explored this in the collectivist, Chinese
context, where self-serving bias may play a reduced role (Heine and Lehman, 1997). This
study addresses this gap by comparing citizen attitudes towards e-government services in
iShenzhen, which emphasises co-production, and Hangzhou City Brain, which follows a
managerial model. Through this comparison, we aim to shed light on the factors that
shape citizen preferences and offer recommendations for enhancing the effectiveness of
e-government services in China. Specifically, we hypothesise that:

HI: Citizen participation through co-production models (e.g., iShenzhen) leads to
higher user satisfaction compared to managerial models (e.g., Hangzhou City Brain).

H2: Trust in e-government platforms is positively correlated with citizen
participation in co-production models.

H3: E-government platforms that offer bi-directional communication and feedback
mechanisms (e.g., iShenzhen) result in higher levels of citizen trust compared to those
with limited interaction (e.g., City Brain).
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2 Literature review

2.1 Managerial model and satisfaction

The traditional managerial mode of operation in a government context refers to a top-
down, hierarchical approach to public service delivery, where decision-making authority
and responsibility primarily reside within government institutions (Pollitt and Bouckaert,
2011). The traditional managerial model in public services has received increasing
attention in recent times, with various researchers emphasising the importance of
incorporating customer-oriented approaches in the traditional model (Boyne, 2002;
Gruening, 2001). Although customer satisfaction is more commonly associated with the
private sector (Eid et al., 2019; Kotler and Lee, 2007), it is increasingly recognised
as a critical factor for public sector organisations seeking to enhance their performance
(Eid et al., 2019; Kim, 2020). These studies highlight the necessity of shifting from a
purely bureaucratic focus to a more customer-centric approach to enhance satisfaction
and service quality.

Moore (1995) and Osborne and Gaebler (1992) advocate for a shift from traditional
managerial models to more flexible, value-focused public service delivery that addresses
dynamic citizen needs and enhances satisfaction. In contrast, Pollitt and Bouckaert (2011)
critique the traditional model’s rigidity, arguing it limits adaptability and responsiveness
to citizen needs, a view supported by Denhardt and Denhardt (2000), who highlight the
benefits of a citizen-centered approach in increasing public trust and satisfaction.
Additional studies are required to investigate the optimal methods for incorporating
marketing concepts into public service provision and enhancing consumer satisfaction
within the constraints of the traditional managerial model.

2.2 Co-production defined

Co-production emerged from research on city services by Elinor Ostrom and colleagues
in the 1970s, challenging the notion that public service delivery was solely a
governmental responsibility (Ostrom, 1996; Parks et al., 1981). Co-production was
defined to describe the interactive relationship between service providers (such as law
enforcement, educators, or healthcare professionals) and the clients benefiting from these
services (Ostrom, 1996).

Co-production today is viewed as a collaborative process where clients and providers
jointly execute tasks within the service delivery spectrum, with varying levels of user
participation. This approach, often termed co-delivery, has been shown to enhance user
satisfaction, particularly when users are actively involved in the service delivery process
rather than merely in decision-making (Brudney and England, 1983; Bovaird, 2007,
Boyle and Harris, 2009). This framework highlights the need for a clear definition and
strategic framing of co-production goals to maximise its value in public service delivery
(Sawe and Thelander, 2015).

The Managerial Model diagram (see Figure 1) illustrates a hierarchical, top-down
approach, characterised by linear information flow from the governing body to the
citizens. Governmental agencies, as depicted at the top, are the primary decision-making
entities, demonstrating control over the design, execution, and evaluation of public
services. Citizens, as shown at the bottom, assume a more passive role, receiving these
services with limited active involvement. This model mirrors the earlier stages of the
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Digital Government Evolution Model, as it mainly emphasises efficiency and control
through standardised processes and rigidly defined roles.

Contrastingly, the Co-production Model diagram exemplifies a more collaborative
and dynamic arrangement, indicative of the advanced stages of the Digital Government
Evolution Model. Government agencies and citizens are positioned on the same level,
reflecting the shared responsibility and mutual engagement inherent in this model.
There’s an interplay of reciprocal arrows between the two entities, signifying the constant
two-way interaction and exchange of information. This model encapsulates the concept
of co-delivery, in which citizens not only participate in the decision-making process but
also play an active role in implementation.

Figure 1 Comparative diagram of the managerial and co-production models in public service
(see online version for colours)
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2.3 Co-production and satisfaction

The direct influence of co-production on service quality, specifically service outcomes, is
expected (Bovaird and Downe, 2008). Given that users are often better informed about
local services’ content, costs, and restrictions, their involvement in the delivery process
could elevate service quality (Brudney and England, 1983). When citizens and providers
collaborate, namely in positive-sum models, there is a notable advantage in terms of
quality improvement, as opposed to zero-sum models, where contributions of the service
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provider are replaced by those of the citizen (Needham, 2008). The greater the collective
actions of the users, the more resources are directed towards the process of delivery,
consequently augmenting the quality of service. Therefore, it is expected that co-
production efforts by the citizens lead to a greater realisation of desired outcomes
compared to those with non-involvement.

Despite active citizen involvement, desired outcomes may not always materialise
(Hirschman, 1982). For example, a compliant patient may not improve, potentially
leading to self-directed dissatisfaction if perceived personal inadequacies are believed to
have caused the failure (Bandura, 2001). Alternatively, individuals confident in their
abilities might blame external factors or service providers. With limited user
involvement, the responsibility for service outcomes primarily falls on providers (Fiakpa
etal., 2022).

In co-production, where users actively participate in service delivery, it is often
expected that satisfaction with the service provider will increase, assuming that
non-participation leads to poorer outcomes. However, success can occur in both
co-production and traditional models. Due to self-serving bias, individuals may attribute
more success to themselves and less blame to failures in collaborative settings
(Bendapudi and Leone, 2003), potentially leading to decreased satisfaction with providers
in co-production scenarios. Nevertheless, this bias is less pronounced in collectivist
cultures like China, which are influenced by societal norms (Heine and Lehman, 1997).
Additionally, public service expectations and the inclination towards self-serving
attributions vary internationally, depending on the country’s welfare state status
(Zuckerman, 1979). The varied impact of self-serving bias in co-production across
different cultures underscores the need for further research into how co-production
influences user satisfaction globally.

2.4 Co-production in Chinese context

Donaldson (2016) noted that e-government in China has been largely characterised by a
unidirectional communication model where information flows from the government to
citizens, predominantly reflecting the Digitisation and Transformation stages of
Janowski’s Digital Government Evolution Model (Janowski, 2015). These stages focus
on incorporating technology into governmental processes and transforming services to
utilise electronic methods. However, this model overlooks the Engagement and
Contextualisation stages, which are crucial for increasing complexity, contextualisation,
and specialisation in government services.

Janowski’s model suggests that true evolution in digital government involves
advancing to stages where two-way interactions are fundamental, and citizens actively
contribute to the design and implementation of services — this is where co-production
comes into play. In China, embracing co-production within e-government could
transform the traditional top-down approach into a reciprocal relationship between the
government and its citizens, enhancing service efficiency, quality, and trust in
government. Such a shift would align China’s e-government development with the more
advanced stages of Janowski’s model, indicating a move towards Electronic Governance
and a deeper integration of citizen needs and preferences into service delivery.

In China, the Integrated Feedback Mechanism for Government Websites (IFMGW)
represents the largest co-production case, initiated in 2015 to improve government
websites through citizen feedback (Ma and Wu, 2020). The program allows citizens and
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businesses to report issues, expecting governments to enhance online service usability in
response.

Unlike other platforms focused on personal grievances, IFMGW participants are
mainly altruistically motivated, addressing issues to the government broadly and
benefiting both local and central administrations (Su and Meng, 2016). Governmentally,
this citizen engagement aids all administrative levels through a platform that tracks and
forwards complaints, thus integrating local governments into what may seem solely a
central initiative. Unlike similar local initiatives, the distinguishing factor here is that
local governments are obliged to submit to central government scrutiny, which may cause
reluctance to actively involve citizens due to the potential for increased scrutiny from the
central government.

In the Chinese context, where public service delivery is typically initiated by the
government and the nascent ‘volunteer spirit’ (Civicus, 2006), the investigation of user
satisfaction in co-production is largely an unexplored area. Hustinx et al. (2010) propose
that a highly involved government in delivery of public services is generally associated
with a lower propensity for volunteering, underscoring the need to grasp the factors
motivating citizen participation in co-production. Xu et al. (2016) began investigating
factors like volunteer commitment influencing co-production, yet the role of user
satisfaction remains underexplored. This aspect is vital as it affects citizens’ willingness
to collaborate with authorities and, when examined alongside trust in government, can
offer insights into co-production dynamics in top-down governance systems like China.
Understanding these relationships is crucial for crafting effective citizen participation
strategies in public service.

Public Management Theory was selected as an apt theoretical lens for analysing the
role and limits of citizen participation within iShenzhen and Hangzhou City Brain
applications because it addresses the evident governance style and administrative
framework. The (co-production) iShenzhen app featured limited modes for citizen
engagement, mainly an in-app feedback channel and discussion forum. Though there is
bi-directional engagement, modes for interaction and engagement are on the terms public
service provider, and do not provide a feasible avenue for an involved and ground-up
collaboration in the delivery of services. Despite this, in the Chinese context, iShenzhen
stands out as offering robust citizen involvement. On the other hand, more typical
platforms like Hangzhou City Brain exemplify a managerial model, where the only
feedback and engagement possible is to the app developers. This selection of Public
Management Theory, therefore, highlights how the administrative structures in place
shape the form and extent of citizen participation. This understanding is crucial for
developing strategies that could potentially enhance the effectiveness and responsiveness
of public services, encouraging a more bi-directional and engaging form of co-production
that aligns with the principles of engaged and contextualised digital governance.

3 Methods and data

This research employs a quantitative design and utilises a survey-based approach to
investigate citizen satisfaction and trust across three distinct citizen variables in public
e-service delivery: satisfaction, trust, and participation. The selection of these two
empirical examples of iShenzhen and Hangzhou City Brain provides an opportunity to
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quantitatively assess the potential relations between satisfaction, trust, and participation
with the co-production and managerial model of public e-service delivery.

These platforms were also selected due to their apparent difference in affordance for
citizen participation, with only iShenzhen offering methods for feedback, forum
discussion, and contact of local officials (personal observation). The study sample was
carefully selected to ensure that the participants were indeed users of the e-services
offered by either iShenzhen or Hangzhou City Brain and were at least 18 years old.
Participant recruitment occurred through various social media platforms, and all
participation was completely voluntary. Interested individuals provided informed consent
before completing the survey. Out of the 728 surveys taken, 565 were found to be valid
and were thus included in the final analysis. 279 participants were iShenzhen users and
268 were Hangzhou City Brain users.

For the survey design, questions were formulated to precisely measure user attitudes
towards the e-services, with the questionnaire organised into several sections targeting
specific aspects of user satisfaction, trust, and participation. Each variable was assessed
through five questions to maintain survey brevity and minimise participant burden, which
helped enhance response rates and response reliability.

The data collection was conducted using the online survey platform from July to
August 2023, which preserved participant anonymity and encouraged candid responses.
This phase involved distributing a comprehensive survey designed to quantitatively
capture user attitudes towards satisfaction, trust, and participation across two different e-
service delivery models, providing data for statistical analysis of their complex
dimensions.

Satisfaction, the principal measure, gauged the extent to which users perceive the e-
services as meeting their needs, expectations, and preferences. This incorporated
elements such as ease of use, accessibility, service quality, and responsiveness to user
inquiries. To assess user satisfaction, the survey featured Likert scale with items such as:

“Please indicate how much you agree or disagree with the following
statements. (1 = Strongly Disagree, 5 = Strongly Agree) 1) You are satisfied
with the overall experience of using the Digital Public Service Platform and 2)
You are satisfied with the ease of use of the Digital Public Service Platform.”

Trust, as the secondary measure, evaluated users’ confidence in the reliability and
integrity of the e-service platforms and the government institutions that maintain them.
This included perceptions of transparency, accountability, and the extent to which users
believe the platforms safeguard their personal information. Trust was measured through,
for example:

“Please indicate how much you agree or disagree with the following
statements. (1 = Strongly Disagree, 5= Strongly Agree). 1) You believe the
information provided by the Digital Public Service Platform is accurate and
unbiased. 2) You rely on the Digital Public Service Platform to keep personal
data confidential.”

Participation, as the third measure, assesses the extent to which users of the e-service
platforms feel that they are actively involved in government processes and decision-
making. This involves an evaluation of the platforms’ facilitation of two-way
communication between the government and the citizens, as well as the platform’s ability
to serve as an effective medium for citizen input and consultation. The concept is rooted
in theories of participatory democracy, which posits that active citizen involvement leads
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to more robust, transparent, and accountable governance. Participation particularly
focuses on two avenues for interaction:

1  participating in interactive discussions with the government
2 consulting on decisions made by the government.

To measure Participation, respondents would be prompted with the following survey
items, rated on a Likert scale from 1 (Strongly Disagree) to 5 (Strongly Agree), for
instance:

1 The Digital Public Service Platform effectively enables you to participate in
interactive discussions with the government.

2 The Digital Public Service Platform allows you to consult on decisions made by the
government.

By employing these quantitative measures and utilising the survey methodology, this
study sought to explore user attitudes in the context of public e-service delivery models.
This facilitated a comprehensive understanding of the factors that contribute to these
attitudes and the implications for co-production and traditional managerial approaches.

In terms of data analysis methods, comprehensive statistical evaluations were
performed on the collected survey data. Descriptive statistics, encapsulating measures of
central tendency (mean, median) and dispersion (standard deviation, range), were
calculated to provide a preliminary understanding of the distribution and central values of
user satisfaction and trust across the two e-service platforms.

Moreover, inferential statistics were employed to explore the underlying relationships
and associations between variables. Specifically, independent samples t-tests with
Bonferroni correction were conducted to assess the statistical differences in user
satisfaction, trust, and participation levels between the co-production and managerial
models of service delivery.

Subsequently, a multivariate analysis was conducted employing Pearson’s correlation
coefficients to explore the relationships among satisfaction, trust, participation, frequency
of e-service use, age, education level, and gender. This method was selected for its utility
in capturing linear associations and its relevance for subsequent regression analyses. The
inclusion of demographic variables aims to control for potential confounders and evaluate
the independent associations among core variables.

Finally, multiple regression analyses were performed to identify the predictive value
of various independent variables, including the type of model (co-production or
managerial), frequency of e-service use, age, and education level, on the dependent
variables, namely the level of user satisfaction, trust, and participation.

Ethical considerations were paramount throughout this research. All participants were
informed about the purpose of the study and how their data would be used. They were
assured that their responses were anonymous and could not be linked back to them.
Informed consent was obtained from all participants prior to taking the survey. All data
were securely stored and only accessed by the researcher for the purpose of this study. No
data were shared with third parties, maintaining strict confidentiality and compliance with
privacy regulations. The study adhered to the principles outlined in the Declaration of
Helsinki regarding ethical conduct in human research and was approved by the
University of Malaya Research Ethics Committee (UM.TNC2/UMREC _2651).
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A summary of the descriptive statistics for the measures of satisfaction, trust, and
participation for both iShenzhen and Hangzhou City Brain users is presented in Table 1.
The mean satisfaction rating for all users was found to be 3.27 (SD = 0.87) out of 5,
indicating a moderate level of satisfaction among users, a 3.29 average for trust
(SD=10.98), and 3.26 (SD=0.95) for participation. Interestingly, all independent
variables of satisfaction, trust, and participation had similar means around 3.2 out of 5.0,
showing little difference between the variables among users when averaged across the
platforms. However, to test differences between platforms per variable, see the t-test
results in Table 2. Table 1 provides the details for the variable values, and their

comprising item values.

Table 1 Descriptive statistics for user satisfaction, trust, and participation (n = 565)
Scale
Variable Min Max Mean  Std. Dev  reliability
Satisfaction 3.265 0.870  alpha =0.846
Are satisfied with the Strongly Strongly 3.469 1.286
overall experience of Disagree = 1 Agree =5

using the Digital Public
Service Platform

Are satisfied with the Strongly
speed of feedback from Disagree = 1
government departments

on the Digital Public

Service Platform

Are satisfied with the Strongly
speed of information Disagree = 1
released by government

departments on the Digital

Public Service Platform

Believe that the Digital Strongly
Public Service Platform Disagree = 1
will continue to improve

in the future

Are satisfied with the ease Strongly
of use of the Digital Public Disagree = 1
Service Platform

Trust

Trust the security Strongly
measures implemented on  Disagree = 1
the Digital Public Service

Platform

Believe the information Strongly
provided by the Digital Disagree = 1
Public Service Platform is

accurate and unbiased

Strongly
Agree =15

Strongly
Agree =15

Strongly
Agree =15

Strongly
Agree =5

Strongly
Agree =5

Strongly
Agree =5

3.207

3.202

3.223

3.223

3.294
3.464

3.237

1.056

1.066

1.058

1.047

0.979
1.361

1.147

alpha = 0.884
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Table 1 Descriptive statistics for user satisfaction, trust, and participation (n = 565)
(continued)
Scale
Variable Min Max Mean  Std. Dev  reliability
Rely on the Digital Public Strongly Strongly 3.246 1.145
Service Platform to keep ~ Disagree = 1 Agree =5
personal data confidential
Feel confident that the Strongly Strongly 3.264 1.128
Digital Public Service Disagree = 1 Agree =5
Platform will resolve any
issues or complaints in a
timely manner
Perceive the Digital Public ~ Strongly Strongly 3.257 1.127
Service Platform as a Disagree = 1 Agree =5
reliable source for
government-related
information and services
Participation 3.255 0.954  alpha=10.878
Provide information about Strongly Strongly 3.393 1.324
government practices Disagree = 1 Agree =5
Participate in interactive Strongly Strongly 3.237 1.150
discussions with the Disagree = 1 Agree =5
government
Collaborate with the Strongly Strongly 3.204 1.136
government Disagree = 1 Agree =5
Contact political office Strongly Strongly 3.207 1.100
holders Disagree = 1 Agree =5
Consult on decisions made  Strongly Strongly 3.232 1.090
by the government Disagree = 1 Agree =5
Age 1=18 years 6=60yearsold  3.230 1.079
old and and above
below
Gender 1 =Male 2 = Female 1.503 0.500
Education level 1 =Middle 5 =Postgraduate 2.689 0.837
school
I frequently use the Digital 1 =Notonce 5=Everydayor 3.228 1.183

Public Service Platform

almost

To test whether the differences in satisfaction, trust, and participation between the co-
production and managerial models were statistically significant, t-tests were conducted.
The results are summarised in Table 2. The satisfaction scores between iShenzhen and
Hangzhou City Brain were found to be statistically significantly different, with a t-value
of —2.54 and a p-value of 0.011. This indicates that the observed difference in satisfaction
between the two models is unlikely to be due to chance, affirming the superiority of the
co-production model in fostering user satisfaction. Trust was also found to be
significantly higher in the iShenzhen platform, with a t-value of —2.20 and a p-value of
0.028. Similarly, participation was elevated in the co-production, iShenzhen platform,
with a t-value of —2.27 and a p-value of 0.024 (See Table 2).
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Table 2 T-tests for differences in variables between platforms
Variables iShenzhen mean  City Brain mean t-value p-value
Satisfaction 3.51 3.12 —2.539 0.011
Trust 3.69 3.39 —2.201 0.028
Participation 3.16 2.82 —2.267 0.024

Table 3 presents the matrix of Pearson’s Correlation Coefficients for all examined
variables. The absence of high correlation values suggests that multicollinearity is
unlikely to pose a concern. The matrix indicates satisfaction shares a significant positive
relation with trust (0.57) and participation (0.49), and trust with participation (0.48).
Also, satisfaction (0.14) and trust (0.17) showed significant positive relationships with
frequency of e-service use, but they were weak, indicating it frequency does not have a
large relation with satisfaction or trust. All of these variable relationships were significant
at the 0.01 level.

Table 3 Correlations among all variables
Frequency
of e-service Education
Satisfaction  Trust  Participation use Age level Gender
Satisfaction 1
Trust 0.569%* 1
Participation  0.492**  (0.480** 1
Frequency
of e-service ~ 0.144**  0.171** 0.070 1
use
Age —0.032 0.006 —0.007 0.007 1
Education 4 538 0,010 ~0.061 0.033  0.127** 1
level
Gender —-0.021 0.009 —0.041 0.022 0.013 0.094 1
**p <0.01.

Utilising ordinary least squares (OLS) regression analysis, the study investigated the
influence of participation on two dependent variables, namely satisfaction and trust,
while also accounting for control variables such as frequency of e-service utilisation, age,
gender, and educational attainment. As delineated in Table 4, the regression outcomes
substantiate the assertion that individuals exhibiting elevated levels of participation and
frequent use of e-services are more predisposed to higher satisfaction and trust
concerning the digital service platform.

The magnitude of the influence exerted by participation was notably substantial,
recording a moderate coefficient value of 0.44 for satisfaction and 0.49 for trust.
In contrast, the frequency of e-service usage demonstrated a more modest impact,
evidenced by coefficients of 0.08 and 0.11 for satisfaction and trust, respectively. These
variables were statistically significant at the 0.01 level, thus corroborating the hypothesis
that participation is a salient determinant in shaping both satisfaction and trust in digital
public service platforms.
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Table 4 Regression results
Satisfaction Trust
Standard Standard

Independent variable Coefficient error T score  Coefficient error T score
Participation 0.441%* 0.033 13.199 0.486** 0.038 12.874
Control variables
Frequency of 0.081** 0.027 3.028 0.113%* 0.030 3.732
e-service use
Age —0.023 0.030 —0.780 0.003 0.033 0.097
Gender 0.060 0.064 0.952 0.051 0.072 0.710
Education level —-0.010 0.038 -0.262 0.039 0.043 0.907
R 0.256 0.251

**p <0.01.

When these findings are juxtaposed with the data presented in Table 2 — which indicates
a pronounced increase in participation among users of the co-production model,
iShenzhen — it becomes apparent that iShenzhen users not only score higher on metrics of
satisfaction, trust, and participation but also that participation serves as a significant
catalyst in elevating levels of satisfaction and trust. Contrary to expectations, age and
education level showed minimal to no significant impact on both satisfaction and trust.
This finding is interesting as it implies that these demographic characteristics are less
crucial in shaping users’ attitudes towards e-services, at least within the context of our
study.

In summary, the empirical analysis provides compelling evidence to suggest that
participation serves as a significant variable in influencing both satisfaction and trust
within the context of digital public service platforms. Utilising robust statistical
techniques, namely OLS regression, the study effectively isolates the impact of
participation while controlling for demographic and usage-related variables. The resultant
moderate coefficients for satisfaction and trust underscore participation’s pivotal role in
shaping user experience and confidence in digital governance tools. The implications of
these findings are discussed further in the following sections.

5 Discussion

5.1 Co-production model

The co-production model, a concept popularised by Ostrom and her colleagues in the
1970s, has found new relevance in contemporary public service delivery (Brandsen and
Pestoff, 2006; Pestoff et al., 2012). Essentially, this model involves the collaborative
efforts of both ‘regular’ service producers and clients to achieve specific outcomes
(Ostrom, 1996, p.1079). While it can be argued that every service incorporates elements
of co-production to some degree, our analysis primarily concentrates on co-production as
an intentional move by service providers to amplify user activities targeted at achieving
particular results (Fledderus et al., 2014). Through the lens of public management theory,
co-production elements of in-app feedback (with possible responses by public service
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officials) and discussion forums with citizen and public service official involvement are
two government-controlled ‘add-ins’ that offer a degree of co-production (Brandsen and
Pestoff, 2006). The impetus of this study is to characterise the impact of this degree of
co-production on public satisfaction and trust in the Chinese context of Hangzhou and
Shenzhen.

Applying this model to our study, the results point to a significantly higher level of
satisfaction and trust among users of the co-production platform, iShenzhen, compared to
those using the managerial model, Hangzhou City Brain. These outcomes are consistent
with the theory that asserts co-production bolsters satisfaction, trust, and participation in
public service delivery (Fledderus et al., 2014). Moreover, the regression analysis showed
that participation was a significant predictor of both user satisfaction and trust, further
bolstering the credibility of these initial results.

This direct correlation between co-production and satisfaction with service confirms
earlier research suggestions that user involvement enhances service quality (Bovaird and
Downe, 2008; Brudney and England, 1983). The findings also support Needham’s (2008)
notion that co-production improves resource efficiency and responsiveness to user needs
and preferences, thereby fostering higher satisfaction. Moreover, our study suggests that
co-production can even foster trust among users, an aspect underexplored in the existing
literature.

However, our research also points to the complexities and potential paradoxes of the
co-production model. Even with high user involvement, the desired outcome might not
always be realised (Hirschman, 1982), and failures may be attributed to either the service
provider or user. This risk of self-blame is a unique attribute of the co-production model,
warranting further research to understand how it affects user perceptions and experiences.

In light of the correlation and regression analyses presented, several important
insights emerge regarding the efficacy of the co-production model. The Pearson’s
Correlation Coefficients elucidated in Table 3 confirm significant positive associations
between satisfaction and trust (0.57), satisfaction and participation (0.49), as well as trust
and participation (0.48), all statistically significant at the 0.01 level. Furthermore, while
frequency of e-service use demonstrated a positive but weak association with satisfaction
(0.14) and trust (0.17), its relative insignificance underscores the pivotal role of
participation.

The regression results reinforce these associations, showing moderate coefficient
values for the impact of participation on both satisfaction (0.44) and trust (0.49). These
findings coalesce to affirm that participation serves as a crucial element within the co-
production model. Specifically, it suggests that when users feel they are actively
participating in the governance process, this perception translates into higher levels of
satisfaction and trust in the digital public service platforms.

The role of participation is particularly salient when juxtaposed with the cultural
context discussed earlier. Our findings challenge existing literature on self-serving bias
within co-produced services, notably Bendapudi and Leone (2003), by suggesting that in
collectivist cultures like China, the dynamics may operate differently. In such contexts,
participation may not just be an add-on but could serve as a cultural lever, elevating both
trust and satisfaction levels to a significant degree.

To summarise, the results of our study provide crucial empirical support for the
effectiveness of the co-production model in boosting user satisfaction and trust in the
realm of e-government services. The pronounced role of participation, especially within a
collectivist cultural setting, represents a vital contribution to the co-production literature.
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However, they also underscore the need for a deeper understanding of the intricate
dynamics at play in co-production, particularly in different cultural contexts. This calls
for more nuanced, culture-sensitive research into the variables and interactions that define
the co-production experience.

5.2 Managerial model

When examining the results from our study, t-tests indicate lower satisfaction, trust, and
participation levels among users of the managerial model platform, Hangzhou City Brain,
as compared to the co-production platform, iShenzhen. The regression analysis further
expounded on these findings, indicating that participation was a significant predictor of
user satisfaction and trust. This is consistent with previous work that shows that co-
production models have the capacity for an increase in participation (Rosen and Painter,
2019). While some research has found that co-production efforts may encounter low
citizen engagement (Van Eijk and Steen, 2016), participation in the co-production model
was significantly higher than in the managerial model, possibly due to high convenience
to provide feedback. This discrepancy between models underscores the inherent
limitations of the traditional managerial model in meeting dynamic citizen needs, as
indicated in the literature (Denhardt and Denhardt, 2000; Pollitt and Bouckaert, 2011).

Indeed, the managerial model, in its rigidity and reliance on formal bureaucracy, may
fall short in creating an adaptable and responsive environment for public service delivery.
This aligns with observations from scholars like Moore (1995) and Osborne and Gaebler
(1992), who advocate for a more flexible, citizen-centric approach to boost satisfaction.
The relatively lower satisfaction, trust, and participation levels in our study validate this
need for innovation within the traditional managerial model.

At the same time, our findings contribute a nuanced understanding of the managerial
model in the context of e-government services. While customer-oriented approaches are
traditionally associated with the private sector (Kotler and Lee, 2007), they have started
permeating public sector organisations as well (Kim, 2020). Our study reinforces this
opportunity, highlighting the potential benefits of integrating marketing principles into
public service delivery, even within the confines of a managerial model.

However, despite these strides, the managerial model, as evidenced by our results, has
not been able to match the performance of the co-production model in fostering user
satisfaction, trust, or participation in the e-service platform. These results thereby stress
the need for a more profound paradigm shift, which extends beyond the integration of
marketing principles to possibly include active citizen involvement in service design,
delivery, and evaluation.

In conclusion, our study’s findings underscore the limitations of the traditional
managerial model and echo the growing literature calling for more customer-centric,
flexible approaches in public service delivery. This research, thus, contributes valuable
empirical evidence to this evolving discourse, highlighting the pressing need for
innovative strategies within the traditional managerial framework.

5.3 Comparing models

The differential impact on citizen satisfaction, trust, and participation, as evidenced in our
study, underscores the distinct nature of these two models. This finding is indicative of
the diverse citizen needs in the public service context and supports the ongoing discourse
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concerning the need for responsive and adaptable approaches in service delivery
(Brudney and England, 1983; Denhardt and Denhardt, 2000).

In essence, our analysis indicated that users of the co-production model platform,
iShenzhen, exhibited significantly higher satisfaction, trust, and participation levels than
those utilising the managerial model platform, Hangzhou City Brain. This variation can
be traced back to the foundational principles of the two models. Co-production’s
emphasis on citizen involvement likely contributes to a more personalised service
delivery experience, which could explain the higher levels of satisfaction and trust
(Brandsen and Pestoff, 2006; Fledderus et al., 2014). The managerial model, conversely,
adopts a more impersonal, bureaucratic approach, which limits its responsiveness to
individual user needs, as reflected in our results.

Moreover, the regression analysis results reinforced these observations, pointing to
participation as a significant predictor of user satisfaction and trust across both models of
e-service platforms. It is intriguing to observe that despite its limitations, the managerial
model could still foster user satisfaction, albeit to a lesser extent than the co-production
model. This suggests that integrating customer-centric strategies into a traditionally
bureaucratic structure, as argued by Moore (1995) and Osborne and Gaebler (1992),
could indeed yield positive outcomes.

However, the superior performance of the co-production model in this study
highlights its potential as a viable alternative to traditional service delivery approaches in
the Chinese e-government context. China’s cultural landscape, with its collectivist
tendencies, might be particularly conducive to the co-production model, as it promotes
communal participation and shared responsibilities (Heine and Lehman, 1997). Our
results add empirical weight to this hypothesis and present an opportunity for public
policymakers to consider the benefits of co-production in enhancing service quality and
citizen satisfaction. Indeed, larger benefits in satisfaction and trust are expected if the co-
production model increased citizen engagement further, fostering an inclusive
environment where citizens are empowered to participate in decision-making, co-design,
and service implementation. Such inclusive engagement would deepen the collaborative
relationship between government and citizens, ultimately reinforcing public trust and
paving the way for a more responsive, citizen-centric digital government.

In conclusion, this comparative examination of the co-production and managerial
models reinforces the inherent strengths of each approach while highlighting the value of
flexibility and responsiveness in public service delivery. Ultimately, our findings
emphasise the potential benefits of integrating citizen-centric strategies into both co-
production and managerial frameworks, contributing to the evolving discourse on e-
government service delivery in China.

6 Conclusion

This study critically explores two distinct models of e-government service delivery in
China: the co-production model of iShenzhen and the managerial model of Hangzhou
City Brain. The findings demonstrate that the co-production model, which encourages
active citizen participation, significantly enhances satisfaction and trust in public
services. This highlights its potential as an effective alternative to traditional managerial
approaches. iShenzhen’s participatory features, such as feedback channels and forums,
offer a valuable blueprint that could be integrated into existing managerial systems like
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Hangzhou City Brain to improve citizen engagement at minimal cost. Further research
could examine the structural changes required to facilitate this integration and sustain
citizen participation.

While the co-production model shows superior results in terms of satisfaction, trust,
and participation, the managerial model also achieves a level of success. This suggests
that even hierarchical, bureaucratic systems can deliver satisfactory services when
augmented with customer-oriented strategies. However, this study does not argue for a
binary choice between these models. Instead, it advocates for a hybrid approach that
combines the strengths of both models, tailored to the specific needs of different public
services. The central finding is that citizen participation is crucial in building satisfaction
and trust, offering a path for enhancing managerial models.

It is important to note the limitations of this research. The findings are based on data
from two Chinese cities, and broader generalisations should be made cautiously. Public
service delivery is complex, involving multiple stakeholders, and further research is
needed to explore how interactions between government and citizens shape satisfaction,
trust, and participation. Additionally, the depth of participation in these digital platforms
may be limited, possibly inflating its perceived impact, and the study’s findings are
subject to change over time.

In conclusion, while the study offers compelling insights, its results must be
interpreted within the scope of these limitations. Future research should focus on long-
term studies that consider the multi-faceted nature of participation and how it evolves
across different contexts. Ultimately, the findings underline the importance of innovative,
flexible, and citizen-centric e-government models in fostering public trust and
satisfaction, and in creating more responsive and effective public services.

Competing interests

The authors declare no competing interests.

Data availability statement

The datasets generated during and/or analysed during the current study are available on
figshare: 10.6084/m9.figshare.25895143.

References

Bandura, A. (2001) ‘Social cognitive theory: an agentic perspective’, Annual Review of
Psychology, Vol. 52, No. 1, pp.1-26.

Bendapudi, N. and Leone, R.P. (2003) ‘Psychological implications of customer participation in
co-production’, Journal of Marketing, Vol. 67, No. 1, pp.14-28.

Bovaird, T. (2007) ‘Beyond engagement and participation: user and community coproduction of
public services’, Public Administration Review, Vol. 67, No. 5, pp.846-860, Available at.
https://doi.org/10.1111/j.1540-6210.2007.00773.x (Accessed 10 August, 2023).

Bovaird, T. and Downe, J.D. (2008) Innovation in Public Engagement and Co-Production of
Services [Monograph], Cardiff Business School, Cardiff University, Cardiff, Available at.
https://orca.cardiff.ac.uk/id/eprint/51818/ (Accessed 10 August, 2023).



Impact of citizen participation through e-government platforms 103

Boyle, D. and Harris, M. (2009) The Challenge of Co-Production, New Economics Foundation,
London, p.18.

Boyne, G.A. (2002) ‘Public and private management: what’s the difference?’, Journal of
Management Studies, Vol. 39, No. 1, pp.97-122, Available at. https://doi.org/10.1111/1467-
6486.00284 (Accessed 10 August, 2023).

Brandsen, T. and Pestoff, V. (2006) ‘Co-production, the third sector and the delivery of
public services’, Public Management Review, Vol. 8, No. 4, pp.493-501, Available at.
https://doi.org/10.1080/14719030601022874 (Accessed 2 August, 2023).

Brudney, J.L. and England, R.E. (1983) ‘Toward a definition of the co-production concept’, Public
Administration Review, Vol. 43, No. 1, pp.59-65.

Civicus (2006) A Nascent Civil Society within a Transforming Environment, NGO Research
Center, Beijing, Tsinghua University, SPPM, Tsinghua.

Denhardt, R.B. and Denhardt, J.V. (2000) ‘The new public service: serving rather than steering’,
Public Administration Review, Vol. 60, No. 6, pp.549-559, Available at. https://doi.org/10.
1111/0033-3352.00117 (Accessed 10 August, 2023).

Donaldson, J.A. (2016) ‘China’s administrative hierarchy: the balance of power and winners and
losers within China’s levels of government’, Assessing the Balance of Power in Central-Local
Relations in China, Routledge.

Eid, R., Al Zaabi, A., Alzahmi, R. and Elsantil, Y. (2019) ‘Integrating internal branding
antecedents, customer and job satisfaction in the public sector’, International Journal of
Organizational Analysis, Vol. 27, No. 5, pp.1480—1503.

Fiakpa, E.A., Nguyen, T-H. and Armstrong, A. (2022) ‘Assessing service quality and the
perceptual difference between employees and patients of public hospitals in a developing
country’, International Journal of Quality and Service Sciences, Vol. 14, No. 4, pp.402—-420,
Available at. https://doi.org/10.1108/1jqss-09-2021-0127 (Accessed 29 September, 2023).

Fledderus, J. (2018) Co-Production and Co-Creation: Engaging Citizens in Public Services,
Ist ed., Routledge, Available at. https://doi.org/10.4324/9781315204956 (Accessed 16 July,
2023).

Fledderus, J., Brandsen, T. and Honingh, M.E. (2014) ‘Restoring trust through the co-production of
public services: a theoretical elaboration’, Public Management Review, Vol. 16, No. 3,
pp.424-443.

Fledderus, J., Brandsen, T. and Honingh, M.E. (2015) ‘User co-production of public service
delivery: an uncertainty approach’, Public Policy and Administration, Vol. 30, No. 2,
pp.145-164, Available at. https://doi.org/10.1177/0952076715572362 (Accessed 15 July,
2023).

Gruening, G. (2001) ‘Origin and theoretical basis of new public management’, International Public
Management Journal, Vol. 4, No. 1, pp.1-25, Available at: https://doi.org/10.1016/S1096-
7494(01)00041-1 (Accessed 27 July, 2023).

Heine, S.J. and Lehman, D.R. (1997) ‘The cultural construction of self-enhancement: an
examination of group-serving biases’, Journal of Personality and Social Psychology, Vol. 72,
No. 6, pp.1268—1283.

Hirschman, A.O. (1982) Shifting Involvements: Private Interest and Public Action, Princeton
University Press, Princeton, NJ.

Hustinx, L., Handy, F., Cnaan, R.A., Brudney, J.L., Pessi, A.B. and Yamauchi, N. (2010) ‘Social
and cultural origins of motivations to volunteer: a comparison of university students in six
countries’, International Sociology, Vol. 25, No. 3, pp.349-382, Available at. https://doi.org/
10.1177/0268580909360297 (Accessed 9 August, 2023).

Janowski, T. (2015) ‘Digital government evolution: from transformation to contextualization’,
Government Information Quarterly, Vol. 32, No. 3, pp.221-236, Available at. https://doi.org/
10.1016/j.giq.2015.07.001 (Accessed 13 August, 2023).

Kim, G-S. (2020) ‘The effect of quality management and big data management on customer
satisfaction in Korea’s public sector. Sustainability, MDPI, Vol. 12, No. 13, pp.1-13.



104 H. Mo and L-S. Beh

Kotler, P. and Lee, N. (2007) ‘Marketing in the public sector: the final frontier’, Public Manager,
Vol. 36, No. 1, pp.12-17.

Liu, HK. (2017) ‘Crowdsourcing government: lessons from multiple disciplines’, Public
Administration Review, Vol. 77, No. 5, pp.656—667, Available at. https://doi.org/10.1111/
puar.12808 (Accessed 15 August, 2023).

Ma, L. and Wu, X. (2020) ‘Citizen engagement and co-production of e-government services in
China’, Journal of Chinese Governance, Vol. 5, No. 1, pp.68-89, Available at.
https://doi.org/10.1080/23812346.2019.1705052 (Accessed 10 July, 2023).

Marks, M.B. (2008) A Theoretical and Empirical Investigation of Co-Production Interventions for
Involuntary Youth in the Child Welfare and Juvenile Justice Systems, State University of New
York at Albany.

Moore, M.H. (1995) Creating Public Value: Strategic Management in Government, Harvard
University Press, Cambridge, MA.

Muhammad, H. and Hromada, M. (2022) ‘Proposing an E-government stage model in
terms of personal information security in developing countries’, 2022 IEEE International
Carnahan  Conference  on  Security — Technology  (ICCST), Valecu Hrotovic,
Czech Republic, 26-29 September, IEEE, pp.1-5, Available at: https://doi.org/10.1109/
ICCST52959.2022.9896521.

Needham, C. (2008) ‘Realising the potential of co-production: negotiating improvements in public
services’, Social Policy and Society, Vol. 7, No. 2, pp.221-231, Available at. https://doi.org/
10.1017/S1474746407004174 (Accessed 10 August, 2023).

Osborne, D. and Gaebler, T. (1992) Reinventing Government: How the Entrepreneurial Spirit is
Transforming the Public Sector, Addison-Wesley, Reading, MA.

Osborne, S.P., Radnor, Z. and Nasi, G. (2013) ‘A new theory for public service management?
Toward a (Public) service-dominant approach’, The American Review of Public
Administration, Vol. 43, No. 2, pp.135-158, Available at. https://doi.org/10.1177/0275074
012466935 (Accessed 19 July, 2023).

Ostrom, E. (1996) ‘Crossing the great divide: coproduction, synergy, and development’, World
Development, Vol. 24, No. 6, pp.1073—-1087, Available at. https://doi.org/10.1016/0305-
750X(96)00023-X (Accessed 18 August, 2023).

Ostrom, V. and Ostrom, E. (1977) ‘Public goods and public choices’, in Savas, E.S. (Ed.):
Alternatives for Delivering Public Services: Toward Improved Performance, Westview Press,
Boulder, CO, pp.7-49.

Parks, R.B., Baker, P.C., Kiser, L., Oakerson, R., Ostrom, E., Ostrom, V., Percy, S.L.
Vandivort, M.B., Whitaker, G.P. and Wilson, R. (1981) ‘Consumers as coproducers of public
services: some economic and institutional considerations’, Policy Studies Journal, Vol. 9,
No. 7, pp.1001-1011, Available at. https://doi.org/10.1111/j.1541-0072.1981.tb01208.x
(Accessed 12 August, 2023).

Pestoff, V.A., Brandsen, T. and Verschuere, B. (Eds.) (2012) New Public Governance, the Third
Sector and Co-Production, Vol. 7, Routledge, London.

Pollitt, C. and Bouckaert, G. (2011) Public Management Reform: A Comparative Analysis — New
Public Management, Governance, and the Neo-Weberian State, Oxford University Press,
Oxford.

Rosen, J. and Painter, G. (2019) ‘From citizen control to co-production’, Journal of the American
Planning Association, Vol. 85, No. 3, pp.335-347, Available at. https://doi.org/10.1080/
01944363.2019.1618727 (Accessed 2 August, 2023).

Siwe, F. and Thelander, A. (2015) ‘The role of frames in a co-creation process’, International
Journal of Quality and Service Sciences, Vol. 7, pp.442—457, Available at. https://doi.org/
10.1108/1jqss-04-2014-0026 (Accessed 26 September, 2023).

Sorrentino, M., Sicilia, M. and Howlett, M. (2018) ‘Understanding co-production as a new public

governance tool’, Policy and Society, Vol. 37, No. 3, pp.277-293, Available at. https://doi.org/
10.1080/14494035.2018.1521676 (Accessed 2 August, 2023).



Impact of citizen participation through e-government platforms 105

Su, Z. and Meng, T. (2016) ‘Selective responsiveness: online public demands and government
responsiveness in authoritarian China’, Social Science Research, Vol. 59, pp.52—67, Available
at. https://doi.org/10.1016/j.ssresearch.2016.04.017 (Accessed 20 July, 2023).

Thanasi-Boge, M. and Kulakli, A. (2023) ‘Dimensions and outcomes of electronic service quality
in the GCC countries’, International Journal of Quality and Service Sciences, Vol. 15,
pp.239-258, Available at. https://doi.org/10.1108/Ijqss-02-2023-0016  (Accessed 12
September, 2023).

Vamstad, J. (2012) ‘Co-production and service quality: the case of cooperative childcare in
Sweden’, Voluntas, Vol. 23, No. 4, pp.1173-1188.

Van Eijjk, C. and Steen, T. (2016) ‘Why engage in co-production of public services? Mixing theory
and empirical evidence’, International Review of Administrative Sciences, Vol. 82, No. 1,
pp.28—46, Available at. https://doi.org/10.1177/0020852314566007 (Accessed 20 July, 2023).

Vigoda, E. (2002) ‘From responsiveness to collaboration: governance, citizens, and the next
generation of public administration’, Public Administration Review, Vol. 62, No. 5,
pp-527-540, Available at. https://doi.org/10.1111/1540-6210.00235 (Accessed 10 August,
2023).

Wai Michael Siu, K. (2010) ‘User participation: quality assurance for user-fit design’, International
Journal of Quality and Service Sciences, Vol. 2, pp.287-299, Available at. https://doi.org/10.
1108/17566691011090035 (Accessed 9 September, 2023).

West, D.M. (2005) Digital Government: Technology and Public Sector Performance, Princeton
University Press, Princeton, NJ.

Xu, D.Y., Lin, Z.Y., Gordon, M.P.R., Robinson, N.K.L. and Harder, M.K. (2016) ‘Perceived key
elements of a successful residential food waste sorting program in urban apartments:
stakeholder views’, Journal of Cleaner Production, Vol. 134, pp.362-370, Available at.
https://doi.org/10.1016/j.jclepro.2015.12.107 (Accessed 15 August, 2023).

Zuckerman, M. (1979) ‘Attribution of success and failure revisited, or: the motivational bias is
alive and well in attribution theory’, Journal of Personality, Vol. 47, No. 2, pp.245-287.



