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ABSTRACT

Recent years have witnessed growing public administration
practitioners’ and researchers’ interests in the involvement of
citizens as co-producers of public service design and delivery.
With advanced information and communication technologies
(ICT) favoring multilateral interactivity and ubiquitous
communication, governments able to expand new
opportunities for public service co-production. This literature

are

review contributes to our understanding of current knowledge
about the use of ICTs in co-production and the potential
outcomes. The results of the review show three models of ICT-
enabled co-production: (1) Citizen-sourcing; (2) Automatic Co-
production; (3) Government as an Open Platform, each with its
unique features in terms of citizens’ contributions, citizens’
capacities, and government openness. This review highlights
future developments in electronic sensors and the use of data
could lead to new approaches to co-production. ICT-enabled
coproduction is promising to bring positive outcomes on public
service provision and citizen engagement, yet the effectiveness
of those practices is conditioned on factors both inside and
outside government organizations. The review also indicates that
ICT-enabled co-production is not a panacea and potential dark
sides need to be acknowledged. Future research needs to address
critical drivers and barriers for governments to utilize different
models of ICT-enabled coproduction as well as to evaluate the
outcomes of those practices in multiple contexts.
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1 Introduction

The concept of co-production has been around for decades since
it was first raised by Elinor Ostrom in the 1970s. It can be loosely
defined as government engaging with citizens who make
substantive contributions in the service design and service
delivery process [7, 65]. In recent years, this concept has
experienced a revival [85]. Research in public administration has
paid increasing attention to the involvement of citizens and
other relevant stakeholders in the creation and production of
public
recognition that public services are no longer provided simply by

services. Such growing interests come from the
professional and managerial staff in public agencies but are
designed and delivered through coordination among multiple
actors from the public, private, and non-profit sectors [7]. Facing
increasingly complex social problems, uprising public needs and
expectations, as well as decreasing fiscal capacity, governments
have re-discovered citizens as an important actor with a
responsibility to make public service design and delivery more
efficient, effective and democratic [85].

Citizens are no longer passive recipients of public services
but play proactive roles as co-producers in public service
provision to achieve service efficiency and effectiveness [10, 55].
By closely connecting with citizens, governments can not only
utilize their intelligence and to strengthen
organizational capacity for public service provision but also
change the relationship between two parties to ensure
accountability [85]. Recent studies have further emphasized co-
production as intrinsic to public services and recognized the
significant role of citizens in the public service provision [5].

Advances in information and communication technology
(ICT) have made far easier for public employees to interact with
citizens, both individually and collectively, and give rise to a new
possibility of public service co-production [45, 56]. Web 2.0
technology, featured by social media, could provide an online
platform for interactions between government and citizens
through various models of content generation and information
sharing [18]. Mobile technology could offer citizens additional

resources
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channels to communicate with governments almost anywhere
and anytime [62]. These features of ICTs drastically reduce costs
for large-scale citizen engagement, break the organizational
boundaries, and help public agencies to establish dynamic
relationships with citizens that are potentially resourceful for co-
production [23]. As those ICTs favoring interactivity, openness,
and participation, governments can tap into collective
intelligence by soliciting ideas, solutions, and information from a
wide range of public service users and citizens, which enables
co-production that could hardly be created offline [56].

While the use of ICTs has facilitated citizen engagement in
co-production of public services, those ICT-enabled initiatives of
co-production have not been widely studied. This spurs a need
for more research on this topic. Therefore, it is legitimate to have
an understanding of current knowledge about ICT-enabled co-
production of public services. By conducting a literature review,
this paper aims to show the main issues addressed in the current
studies and to point out implications for future research.
Particularly, this review will focus on the two research
questions: (1) How do governments use ICTs to engage citizens
for co-production of public services? (2) What are the outcomes
and impacts of ICT-enabled co-production? The rest of the paper
is organized as follows: the second section will present the
concept of public service co-production. Next, the paper will
describe the method for this literature review. Then, the review
will present the main results in the fourth section. Finally, the
paper will provide discussion and conclusion of findings from
the literature review as well as directions for future research.

2 Co-production of Public Services and
Promises of ICTs

There is a lot of heterogeneity in the meaning of co-production
among different studies and scholars [65, 85]. In its initial
formulation, co-production is defined as “the process through
which inputs used to provide a good or service are contributed
by individuals who are not in the same organization” [70]. Some
studies define co-production as the direct involvement of citizens
as consumers or clients in the delivery of public service with
government professional producers to enhance service quality
and quantity [13]. Others refer to any active and voluntary
behavior by citizens, which is conjoint with professional service
production, to enhance quality and quantity [1]. In essence, co-
production is an interactive process through which the providers
and users of public services apply their different resources and
capabilities in its production and delivery [1]. The core element
in co-production is a relationship between a paid employee of an
organization and (groups of) individual citizens that requires a
direct and active contribution from these citizens to the work of
the organization for public services [12].

Scholars have identified a variety of actors involved and their
roles in co-production of public services [7]. On the professional
side, studies show that those actors include not only public
employees within government organizations, but also non-
government entities that represent public organizations such as
a nonprofit, civil society, or private organization [65]. On the co-
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producers side, studies find that citizens can engage in the co-
production as clients, volunteers, or members of a community
[2]. Citizen act as consumers or clients in co-production for
personal interests, while as members of a community for
collective benefits. Other studies mention that citizens can
participate in different stages of public service provision in
addition to delivery. Bovaird and Loffler [7] identify a wide
range of service activities that co-producers can participate and
find

implementers, and co-assessors of public services provision.

citizens can act as co-initiators, co-designers, co-
Some authors suggest that citizens can participate in co-
production both individually and collectively [13]. Other studies
examine the level of co-producers’ responsibility and found that
co-producers can complement, supplement, or even substitute
professional regular producers [68, 73]. Brandsen and Honingh
[11] found co-producers participate in complementary and non-
complementary tasks.

The concept of co-production is related to participation and
engagement. It resonates with a gathering interest in citizen
participation in decision-making, however, co-production takes
participation a stage further emphasizing citizen involvement in
the implementation of public policy and services as well as its
formulation and design [88]. While the activities of participation
are often related to voting, deliberation, decision-making,
campaign, petition, and consultation in the political realm [54],
co-production refers to activities of public service design and
delivery which include the interaction between citizens and
administrative organizations [73]. Some studies mention that
participation aims to enhance the representation of citizens,
while co-production seeks to find feedbacks, expertise, and
knowledge that can directly shape service provision [12]. Other
studies argue that co-production focuses on building a more
cooperative relationship between government and citizens to
conduct joint action, whereas participation mainly involves
communication processes with joint decision-making [50, 76].

Those ICTs offer a number of advantages for fostering co-
production of public service. Advanced ICTs are able to decrease
the costs of engaging citizens compared to current practices
through mass media or face-to-face contacts [57]. They enable
information dissemination on a large scale and to build new
connections with citizens regardless of geographic constraints
[23, 25]. A many-to-many interaction network can be established
between governments and citizens to foster information and
resource exchange for public service co-production [62]. Rapid
information exchange and government-citizen interaction can
facilitate real-time citizens’ contributions to the production of
public service, especially for emergency situations [16]. Further,
some ICTs offer platforms to link and aggregate actors,
information, and resources together for collective intelligence
that enhances the co-production of public service [36, 58].
Overall, the advent of those ICTs’ multilateral interactivity and
ubiquitous communications may not only create new
communicative opportunities for citizens to engage in public
service provision but also enhance government capacity to
effectively connect with citizens and manage their contributions
for co-production [46, 72].
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3 Research Method

To understand current knowledge about public service co-
production with ICTs, a literature review is conducted. Since
ICT-enabled co-production is still an underdeveloped topic, a
qualitative method is applied to analyze the main issues
addressed in current studies. Particularly, this review will focus
on the two research questions: (1) How do governments use
ICTs to engage citizens for co-production of public services? (2)
What are the outcomes and impacts of ICT-enabled co-
production?

The first step of this literature review is to search for and
collect relevant academic studies. Multiple academic databases
were selected to search for articles, namely: Ebsco Academic
Search Complete, Ebsco Business Source Complete, Public
Administration Abstracts, Social Sciences Full Text, Library,
Information Science & Technology Abstracts (LISTA), and PAIS
Archive. This review conducted two rounds of literature search.
First, the
communication

author used the keywords “information and
plus OR

coproduction” to search for relevant articles. This resulted in 71

technology” “co-production
records from those databases. Second, the author conducted
capture
investigating ICT-enabled co-production initiatives but using

another round of literature search to studies
different terms. Recognizing the concept of co-production is
related to participation, the keywords used in the second round
technology” plus
“govern*” plus “engagement OR involvement OR participation
OR collaboration” minus “political OR politics”. This resulted in
1970 records from those databases. Academic journal papers and
conference articles published between 2000 and 2018 were
included in this literature review. Manual selection was then
conducted to eliminate the duplicated articles and those are not
relevant to the topic of using ICTs in co-production. Following
this procedure, 157 academic papers were selected for further
analysis. The excluded studies are mainly about government and
citizen communication, political participation, non-digital co-
production and collaboration, and e-government development in
general.

The second step of the literature review is to conduct
qualitative analysis to identify different ways of using ICTs in
co-production and potential impacts of ICT-enabled co-
production. Qualitative analysis is selected since the use of ICTs
has not been explored as widely as other topics about co-
production. The author adopted an inductive strategy to analyze
and code the main issues and arguments in those articles. With
this analysis approach, codes and themes were emerged from
those papers and were further categorized to show current
knowledge about ICT-enabled co-production. Initial codes from
the literature demonstrated a variety of technologies and
information used, citizens’ activities and contributions,
government’s roles, purposes of ICT-enabled co-production, and
their potential outcomes. Those codes were further categorized,
and their meaning was evaluated by another scholar. Eventually,
the analysis revealed multiple objectives of ICT-enabled co-

were “information and communication
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production, three models of practices, and two potential
outcomes of such practices.

4 Objectives of Using ICTs in Co-production

Using advanced ICTs for public service co-production with
citizens, current studies suggest that governments often seek to
achieve objectives related to efficiency, effectiveness,
engagement, and inclusiveness [45, 86].

First, current studies suggest that the use of ICTs in
coproduction could improve the efficiency and effectiveness of
public service provision. Facing decreasing budgetary availability
and increasing public service demands, governments select co-
production as an approach for addressing fiscal pressures that
limit their ability to provide public service efficiently and
effectively to targeted citizens [7, 28, 81]. It is expected that co-
production enables governments to bring citizen resources such
as time and knowledge to cut down on public spending and
complement in-house expertise for service design and delivery.
Governments use ICTs to further reduce the cost of information
sharing as well as to scale-up networks of public involvement for
co-production with low expenditure [9]. With the help of ICTs,
governments also aim to exploit large amounts of content and
knowledge from citizens for better understanding of public needs
and opinions, which better informs public employees of service
delivery deficiencies, further refines strategies for public service
provision and gains enhanced capacity to execute those
strategies [35].

In addition to public service effectiveness and efficiency,
other studies argue that the involvement of citizens is a virtue in
itself and thereby co-production as a process is a goal in itself.
Governments simply seek to create new ways of democratic
participation and interaction with a wide range of citizens
through the co-production of public service [86]. The adoption of
ICTs for co-production further helps to reduce the democratic
deficits that usually alienate citizens from the action of public
organizations when they provide services that cannot be used by
citizens. Governments use ICTs to create channels for open
dialogue with ordinary citizens [30] as well as to reach
populations who might not otherwise the
opportunities to address specific concerns and interests [5].
Potentially, such practices could create an online community and

encounter

empower individual citizens in public service provision. In this
sense, the use of ICT-enabled co-production seeks to transform
government structure, process, as well as the model of public
management toward a more citizen-centric and participatory
approach [18].

However, some studies show governments could use ICTs
rhetorically for co-production to improve their legitimacy and
perceived image that citizens have of governments [74]. This
symbolic use of ICT-enabled co-production seems to be preferred
in the public sector as it maintains decision-making processes
unchanged but appears to involve citizens to provide public
service democratically. Governments may use ICT-enabled co-
production without substantive redistribution of power and



dg.0 2019, June 18,2019, Dubai, United Arab Emirates

responsibilities with citizens or without considering the results
of citizens’ contributions [15, 46]. One of the key reasons for this
symbolic use of ICT-enabled co-production is the costs for a
higher level of citizen engagement. Not all governments have the
willingness to bear the costs of utilizing ICT-enabled co-
production [19].

In this regard, governments’ objectives and intentions to
engage citizens for co-production of public service can vary
substantially. This implies that different levels of government-
citizen interaction occur during co-production. Depending on
the objectives, governments can choose specific ICTs for a
certain degree of interaction with the general citizens. The
dynamic relationships and combinations among governments,
citizens, and the use of ICTs lead to multiple models of ICT-
enabled co-production in which citizens play various roles and
share different responsibility for public service design and
delivery.

5 Models of ICT-enabled Co-production

The development of ICTs leads to a variety of technologies that
are used in co-production and enable government to engage and
build interaction with a wide range of citizens in a distributed
manner. Previous studies have mentioned several major types of
those technologies or information, such as social media, mobile
applications, and online collaborative platforms [27, 31, 56].
Recent studies further find electronic sensors are becoming more
central to the ways citizen engage in the public service provision
[14], while open government data could also allow new
interactions between government and society that facilitate
citizens’ contribution to public service provision [52]. The use of
those technologies and data enables citizens to play various roles
during public service design and delivery. Current studies show
three models of ICT-enabled co-production: (1) Citizen-sourcing,
(2) Automatic Co-production, (3) Government as an Open
Platform.

5.1 Citizen-sourcing

Citizen-sourcing refers to situations where government
organizations make an open call to a large community of citizens
to exploit the skills needed for tasks of public service that are
normally performed by public employees [8, 9]. Typically,
governments have a defined task or problem and offer an online
request to distributed citizens for their contributions to this task.
Using online platforms, governments can collect and aggregate
citizens’ inputs as crowd wisdom to provide a comprehensive
view of public needs, to find a better solution, and to improve
quality of public service provision [19, 39]. Studies show that the
craft of the task and the commitment to utilize citizens’
contributions are the responsibility of governments, while an
online community of citizens contributes their effort to public
service provision [9]. This model of ICT-enabled co-production
can be regarded as an additive approach to traditional public
service provision, drawing on the creativity and intelligence of

an online community.
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Studies find that citizens mainly act as a source of local
information, knowledge or other human resources that are not
available inside government organizations [66]. Depending on
the complexity of tasks, the scale of their contribution varies
considerably from minimal participation for micro-tasks of data
acquisition to intense participation for the design of solutions
[19]. Dutton [28] shows that how citizens make contributions
during co-production is also related to their capabilities and
expertise. In a distributed problem-solving network, ordinary
citizens express their opinions and feedbacks during online
consultation, while citizen experts contribute their in-depth
knowledge and understanding of a concerned issue in the local
area. Those contributions add to professional expertise inside
government organizations and enrich governments’ knowledge
about local service provision problems [35, 36]. In this model,
citizens’ contributions are mainly related to the domain of
information or knowledge provision, yet their influence over
final results of public service provision is limited [33, 39].

Previous studies have found several examples of citizen-
sourcing for the design of public service [42]. For instance, U.S.
federal has
Challenge.gov, for agencies to host challenges and contests to

government launched an online platform,
engage citizens and other external actors for innovative designs
and solutions to public services in areas such as health, banking,
education, transportation, or other pressing issues [59, 61].
Individual or group of citizens can submit their ideas or solutions
to challenges posed by federal agencies on the platform and
further involve in the design and evaluation of other solutions.
Mueller et al. [63] used the term “Citizen Design Science” to
describe this strategy which allows bottom-up citizens’ local
knowledge to be transformed as inputs in the design of public
service.

Such ICT-enabled co-production has been applied to multiple
areas of public service delivery [29, 64, 69]. For instance,
Chatfield Scholl and Brajawidagda [16] found local governments
engaged individual Twitter account followers as co-producers to
enlarge the size of the information network for providing time-
critical public information services. In other cases, the 311
systems in multiple cities enable local governments to engage
citizens as “detectors” or “reporters” of the problems facing the
city [34, 43]. Citizens are encouraged to submit service requests
through such ICT platforms and local

take advantage of those requests

information inputs to adjust their public employee dispatch and

to government

governments can as
thus increase service quality [57]. Another example, Peer-to-
Patent, opens the patent examination process up to external
citizen experts who review pending patent applications and
provide input and feedback into the process of assessing patent

claims [69].

5.2 Automatic Co-production

Automatic co-production refers to a model of ICT-enabled co-
production where government organizations smart
technologies such as electronic sensors, Internet of Things,
application programming interface (API) that allow automatic
information and data transmission from citizens to government

use
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organizations for public service provision [45]. Using those
advanced sensor technologies, studies show that government
organizations can automatically receive real-time feedback about
public services to enrich information needed for improvement in
design and delivery [3]. Studies also show that government
organizations, with the help of algorithm-based decision-making
models, can draw conclusions about needs, issues, opinions,
arguments and proposals raised by citizens based on the real-
time feedback they received to further improve public service
provision [51]. In this model, government organizations rely
heavily on the use of advanced technologies to collect critical
information and data that support public services.

In this model, studies show that citizens mainly act as a
of that
organizations in-house expertise and knowledge. Yet, citizens’

source information contributes to government
mere presence and action in the public spaces is sufficient to
provide potentially valuable information for public service
production [14]. Through those advanced sensor technologies,
government can gather information and data from citizens
opportunistically, with almost no active participation or consent
by citizens [24]. Citizens’ active participation is no longer
required for co-production while electronic sensors start to play
a more central role in the process of information sharing and
data transmission. The use of those technologies could
drastically reduce the human effort needed to participate and
make co-production much easier for citizens. Lember [45] argues
that the development of electronic sensors can replace
traditional (human-centric) co-production with an automated
one.

Previous studies have found several initiatives of using
electronic sensors in co-production. Some studies show that
mobile or wearable sensors allow citizens to report their own
information to government organizations. According to Chessa
et al. [17], a crowdsensing application transforms a smartphone
into part of a (large-scale) mobile sensor network in which
citizens contribute their own information. Some studies show
that those can continuously transmit data and
information once activated by citizens [19]. For instance, citizens
in Boston use a mobile app called Street Bump that collects data

Sensors

about potholes and other road problems and automatically
reports this data to the City so that it can make the necessary
repairs. The application sends a GPS-located report to the city
with the goal of creating a map of potholes to improve road
suggest
automatically transmits data without the knowledge of the
citizens involved in this data production [45]. One example is the
increasing use of remote health-monitoring sensors that can
provide 24/7 real-time and automated feedback about the health
conditions of the patient [4]. The data are made available to the
patient and their caregivers and healthcare providers to improve
health service delivery.

repair efficiency. Other authors some  Sensors

5.3 Government as an Open Platform

Government as an open platform refers to a model of co-
production where government organizations share public data
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with a large community of tech-savvy citizens to create or
improve solutions to public service provision. Without a
narrowly defined problem, studies show that
governments act as platforms to bring together data, citizens,
and other stakeholders to exploit inputs for public services or
problems that they have never thought about [45, 89]. By
releasing government data, governments can facilitate citizens’

task or

access to public datasets, establish direct interaction with
citizens, and collaboratively transform government data to
value-added public services [32, 44]. Cordella and Paletti [23]
argue that the entire production process is open to external
actors, and there is little possibility for governments to control
and pre-define the final outcomes. Instead, governments can play
critical roles as enablers and brokers rather than fixers to
facilitate citizen participation, to leverage citizens’ abilities, and
to coordinate collective contributions to public service
production [27, 67].

In this model, studies find citizens act as partners to work
collaboratively with public employees on the design and delivery
of public service [27]. They are empowered to leverage vast
stores of open data for public service provision [45, 82]. Concilio,
Molinari, and Morelli [22] find that tech-savvy citizens are able
to utilize open government data to generate potential ideas or
prototypes to public services which could be further incubated
into fully functional digital products with partners from
governments or other private companies. Other studies show
that those citizens with IT background often work as a
community and collaborate in loosed networks to leverage open
government data for the development of innovative mobile
applications that meet citizens’ needs [23, 87]. Studies suggest
that such a group of highly motivated tech-savvy individuals
could provide solutions or products potentially superior in
quality and quantity to those produced by in-house professionals
[51]. Their contribution may create additional options for public
services and decide how to make them available to the
community [15].

Several governments have initiated an open platform to
engage citizens for co-production during public service design
and delivery [37, 41]. This model is often organized in a form of
innovation contest or app challenge. For example, New York
City runs The NYC BigApps, a software application developer
contest, which allows individual and group of citizens to create
innovative mobile apps using government data for public service
in the fields of transportation, health, education, or other
important issues [26]. The winners of this competition can
further incubate the apps with financial and technical support
from the city government or other private companies. Other
studies suggest such a model of ICT-enabled co-production
allows citizens to self-organize activities for creating solutions to
public service provision with the support of local governments
[75]. Local IT developer communities, such as Code for America,
voluntarily organize civic hackathons to utilize government
open data for innovative technological applications that meet
citizens’ needs [53].
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Table 1: Comparison of Three Models of ICT-enabled Co-

production
Citizen- Automatic Governme
sourcing Co- nt as an Open
production Platform
ICTs Social Electronic Open
Used media, Mobile sensors, government
apps, Internet  of data portals
Collaborative Things, API
platforms
Purpose Informatio Informatio Informatio
of ICTs n Reporting n Collection n Sharing
and
Processing
Citizens’ Experienti Behavioral Complete
Contribution al Information; Solutions;
Information; Personal Data Profession
Local al Expertise
Knowledge;
Ideas
Required Moderate Low High
Human
Effort
Required Low Low High
Capacity
Governm Less Less More
ent
Openness
Service Challenge. Social NYC
Design gov Media API BigApps
Competition
Service 311 Boston Code for
Delivery Systems; Street Bump; America
Peer-to- Remote
Patent Health Care

Table 1 shows the different features and characteristics of the
three models of ICT-enabled co-production. Comparing these
practices and initiatives, the result shows that the use of
different technologies could lead to multiple types of citizens’
contributions, different requirements for citizens’ capacities and
human efforts, and various levels of government openness.
Among three models, citizens mainly contribute information,
data, ideas, and knowledge to government organizations in the
model of citizen-sourcing and automatic co-production, while
citizens make prototypes or initial designs of digital solutions to
public services in the model of government as an open platform.
Citizens need the lowest human effort in the model of automatic
co-production as advanced sensor technologies could potentially
replace active human effort and play a more central role in the
process of information collection and processing. Highest level
of human effort is required in the model of open platform since
citizens act as partners to work collaboratively with public
employees through the whole co-production process of
transforming government data into value-added public services.
The average requirements of citizens’ capacity to make
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contributions are also relatively lower in the citizen-sourcing
and automatic co-production than government as an open
platform. Therefore, government organizations seem to have a
higher level of openness to the general citizens in the model of
open platform than in the other two models.

6 Outcomes of ICT-enabled Co-production

Current studies have also started to discuss the outcomes of ICT-
enabled co-production. This section will mainly demonstrate the
current understanding of outcomes and impacts on the quality of
public service provision and on citizen engagement and
empowerment.

6.1 Outcomes on Public Service Provision

Several studies suggest that ICT-enabled co-production can
improve the effectiveness and efficiency of public service
provision. Some evidence shows that ICT-enabled co-production
increases service efficiency by reducing organizational inputs or
by increasing organizational outputs [49, 57]. Studies have found
that governments have reduced staff costs and other public
spending to design online service applications when they co-
produce them with citizens [79]. Other studies in emergency
response demonstrate citizen-sourcing increases the speed of
disseminating time-critical public information to a wide range of
population at little extra cost [16]. Also, ground-level reports
from citizens have increased the speed to evaluate local needs
when information collection is challenging at the beginning of
an emergency response effort [38]. Studies also find that ICT-
enabled co-production improves service quality, resulting from
incorporation of citizens’ resources to complement professionals’
expertise. Evidence shows that professionals acquire valuable
insights into critical service expectations, identify key issues
perceived by citizens, and tailor public service to citizens’ needs,
which leads to higher levels of citizen satisfaction [21, 80].
Citizens’ innovative ideas help governments to tackle unresolved
wicked challenges that public employees do not fully know
solutions [9, 47].

However, the effect of ICT-enabled co-production on public
service effectiveness and efficiency seems to be dependent on the
quality of citizens’ contributions. See et al. [78] provides
evidence to show that information provided by nonexpert
participants was as reliable as the information provided by
experts. Yet, studies show mixed results when participants are
asked to generate innovative ideas through open calls [48].
Evidence shows that citizens’ contributions score relatively low
on innovativeness, which indicates that ideation through citizen-
sourcing does not yield radical or breakthrough ideas for public
service innovation [77]. Such constraints for innovation-oriented
outcomes may be caused by the relatively limited capacity of
citizens who overall have less expert knowledge [60]. In
addition, evidence suggests that trivial, nonimportant, or
unjustified problem reports unnecessarily increase the burden of
governments and may reduce the overall effectiveness of public
service provision [43].



Co-production of Public Service and Information Technology: A
Literature Review

The positive effect on public service effectiveness and
efficiency seems also related to governments’ commitment and
capability to absorb citizens’ contributions. Evidence shows that
ICT-enabled co-production contributes to improving public
service quality in the context where public employees take
citizens’ contributions seriously into account [36], while such
positive effects do not sustain over time when public employees
fail to internalize citizens’ contributions [35]. Governments’
failure to implement citizens’ ideas or proposals could
discourage citizen engagement and valuable inputs in the future
[74]. Other studies show that public employees often find it
challenging to fully utilize or integrate citizens’ contributions in
public service design and delivery [42]. Studies suggest that
coordinating citizens’ contributions certainly has a cost for ICT
platform maintenance, verifying citizen reports, or staff training
that might drain resources from professional administrative
work [38, 43]. Governments need to have enough willingness
and capacity to bear the cost so that citizens’ contributions can
be synergized with their professional expertise for better public

service quality [28].

6.2 Outcomes on citizen engagement and
empowerment

Those practices of ICT-enabled co-production are also regarded
as a useful approach to promoting public participation and
citizen engagement in public service provision. Studies have
provided evidence to show that such co-production offers an
effective way for general citizens to have a voice in the public
decisions that impact their lives and to hold administrators
accountable [35, 83]. Other studies suggest that ICT-enabled co-
production offers a much wider reach of more citizens
(representatives of affected citizens’ groups and individuals) in
comparison with the traditional methods [20]. In addition, some
evidence shows that ICT platforms help to strengthen a social
capital building by creating an online community of citizens who
have a shared identity and value for active citizenship due to
similar needs and increased trust [56, 79]. Such practices also
facilitate multidisciplinary collaboration between the public and
the state. Linders [46] suggests ICT-enabled co-production
transforms the relationship between government and citizens as
the two parties start to share sovereignty and responsibilities.
However, there still exist challenges and limitations in ICT-
enabled co-production to achieve fully effective citizen
engagement. There is yet limited systemic evidence available
about the impact of ICT-enabled co-production on citizen
empowerment or responsibility relocation [33, 45]. Some
evidence suggests that local governments select a symbolic
adoption of citizen-sourcing initiatives so that they maintain
decision-making process unchanged and improve the legitimacy
and the perceived image that citizens have of governments [66,
74]. One of the main challenges comes from significant
skepticism among public employees toward the idea of
empowered citizen participation [83]. They as professionals may
become reluctant to give up control and contend that their own
expertise is more important than knowledge from lay people
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[84]. Their trust in the behaviors and decisions of ordinary
citizens could be low [40]. The ability of ICT-enabled co-
production to effectively empower citizens is largely determined
by the local context—that is, the social and political relations that
link or divide individuals, groups, and institutions.

There are also drawbacks observed in the literature regarding
ICT-enabled co-production. Some studies suggest that such co-
equity,
inclusiveness, and representativeness. Pak et al. [71] revealed

production practices appear to raise issues in

citizen-sourcing tends to marginalize citizens of certain
ethnicities as well as those with lower incomes. Yet, such
negative effect is not supported in other studies. For instance,
Clark and Brudney [20] find no evidence that citizen-sourcing
will neglect vulnerable social groups in general. Nevertheless,
accessibility to new technologies is unevenly distributed in
society, where the educated professionals have more skills and
time to engage with ICT-enabled co-production than many other
social groups [6, 31]. Only a small portion of the U.S. population
are active online content contributors who can potentially
become co-producers. This ICT-enabled co-production may risk
empowering specific social groups—wealthier, better educated
and non-minority citizens—who are more willing and able to

engage in co-production.

7 Discussion

The advent of interactive ICTs has created new opportunities for
governments to communicate with citizens. It appears that those
advances in ICTs have further accelerated the transition from
traditional governance modes to coproduction as a new mode of
public service provision. By reviewing current studies regarding
ICT-enabled co-production, this paper shows that there is a
variety of technologies used to engage citizens for co-production
of public services. Current studies show three models of ICT-
enabled co-production: (1) Citizen-sourcing, (2) Automatic Co-
production, and (3) Government as an Open Platform. It is
expected that those practices of ICT-enabled co-production could
improve the effectiveness and efficiency of public service and
promote public participation and citizen empowerment.
However, there is limited systemic evidence available to show
the actual impacts of ICT-enabled co-production. Some studies
suggest drawbacks of those practices in terms of the digital
divide.

This review contributes to our understanding of current
knowledge about how governments use ICTs to engage citizens
for co-production of public services. First, the results of the
review highlight the use of electronic sensors or automatic
systems with sophisticated techniques and algorithms to
generate a new approach to co-production in addition to online
platforms with simple technological components. This indicates
that novice developments in ICTs could further facilitate new
opportunities to engage citizens in co-production. While most of
the current studies focus on the model of citizen-sourcing [62,
66], new ICT initiatives for co-production are emerging and
researchers need to pay more attention. Moreover, the review
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indicates that those edging technologies are becoming more
central to the ways in which citizens engage with public service
provision. Their roles as co-producers may further change in the
case of more complicated technologies for automatic information
collection and analysis. Second, this review indicates the
importance of data in addition to technological artifacts for
citizen engagement in co-production. Information sharing is a
critical purpose for using ICTs in co-production. In the model of
citizen-sourcing and automatic co-production, citizens’
information and data are collected and analyzed for public
service provision. Recently, ICT-enabled co-production starts to
release government data to lure citizen engagement. With an
increasing amount of available information and data from both
citizen side and government side, it is important for future co-
production practices to further utilize those data resources to
produce better public services. Citizens could play different roles
in the information collection and utilization processes in co-
production of public services.

This review also contributes to our understanding of the
potential outcomes of ICT-enabled co-production. Our findings
show mixed results about the impacts of ICT-enabled co-
production. Although the overall mood is highly optimistic and
the preliminary evidence demonstrating the positive outcomes is
increasing, the effects of ICT-enabled co-production seem to be
conditioned on a variety of factors both inside and outside
government organizations. As governments use ICTs for co-
production and open themselves for citizens’ contributions, they
also introduce uncertainty in the quality of inputs and
undeniable cost of implementation [23, 49]. The positive effects
of ICT-enabled co-production are, therefore, influenced by to
what extent governments can mitigate those risks and manage
dynamic interaction with citizens. To effectively manage those
risks and costs is further related to government capacities
determined by its internal and external factors, such as
managerial leadership, political commitment, policy framework,
and technological infrastructure. In addition, researchers cannot
ignore the potential dark side of those ICTs in co-production.
New risks and challenges are arising from the implementation of
ICTs in co-production. Besides potential issues of equity and
representativeness caused by “digital divide”, other ICT-induced
concerns include personal privacy, information security, misuse
of government data, and biased open data [62, 90]. Those
negative side of ICTs may risk resulting in the negative effect of
public service provision and even intensifying the problems in
non-digital co-production. Future studies need to further throw
light on the actual impacts and outcomes of ICT-enabled co-
production and identify critical factors to facilitate positive
effects.

This produce implications
government practitioners. First, the review shows multiple
models of ICT-enabled co-production that government
organizations could choose from. Using ICTs in co-production
requires governments to play roles different from traditional
public service provision and to complete necessary
organizational transformation. A specific model may only fit for
certain public services and contexts. When selecting a model of

review could further for
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ICT-enabled co-production, public employees need to take both
citizens’ and governments’ characteristics into consideration.
When governments utilize a certain co-production model, they
need to align the activities with citizens’ capacities, government
roles, and features of public services. Second, the review
indicates that ICT-enabled co-production is not a panacea for
current problems in public service provision. Practitioners need
to acknowledge potential risks and dark sides of utilizing ICTs.
To further
government organizations need to further manage and guide the

effectively engage citizens in co-production,
processes of online communication and information sharing

with citizens.

8 Conclusion

Advances in ICTs featuring interactivity and participation have
created new opportunities for citizen engagement and raised
researchers’ attention to ICT-enabled co-production of public
service. This paper contributes to our understanding of current
knowledge about the use of ICTs in co-production and the
potential outcomes. By reviewing current studies, this paper has
identified three models of ICT-enabled co-production: (1)
Citizen-sourcing; (2) Automatic Co-production; (3) Government
as an Open Platform. Each model has unique features in terms of
citizens’ contributions, citizens’ capacities, and government
openness. The review highlights that future developments in
innovative ICTs and the use of data could further facilitate new
approaches to engage citizens in co-production. Evidence
showing positive outcomes on public service provision and
citizen engagement is increasing, yet such positive effects of
ICT-enabled co-production are conditioned on governments’
internal and external factors. The review also indicates that ICT-
enabled co-production is not a panacea for current problems in
public service provision. Potential dark sides of ICTs on public
service co-production need to be acknowledged.

Both the research and the practice of ICT-enabled co-
production are at an early stage. Governments have begun to
adopt different practices but have not yet integrated those
practices within organizations. This review points out several
directions that worth further research. Future studies could
analyze critical drivers and barriers for governments to
successfully adopt and implement ICT-enabled co-production.
Comparative seem preferable to understand the
similarity between these three models and unique factors for

studies

each of them. In addition, more attention is needed to evaluate
the outcomes of ICT-enabled co-production and identify key
determinants or barriers for its effectiveness. Also, future
research should not ignore the potential negative effects of ICT-
enabled co-production. Assessment of different outcomes and
effects in different contexts would help to understand the
implementation of ICT-enabled co-production and to improve
the selection and design of certain co-production practices.
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