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A B S T R A C T

With contemporary development of digital technology and smart cities initiatives, citizen co-production has
created a new government-citizen interface. However, it remains inconclusive whether such citizen-government
collaboration has achieved the fundamental goal of improving service quality for citizens. In this research, we
tested the relationship between e-participation as a form of co-production and service performance, using
multiple large longitudinal datasets from a smart city mobile platform. The results of the analysis show that
citizen e-participation, in providing service feedback, is positively associated with the clearance rate of urban
service requests in subdistrict service units, after controlling for various factors. We also found that the effect size
of e-participation on service performance varies between different types of city services. E-participation has a
stronger relative influence on complex problems that may involve multiple agencies, than with simple routine
services.

1. Introduction

New technologies such as mobile apps, social media, and other web
2.0 tools adopted through smart cities initiatives, have influenced how
city and local governments administer their urban services (Khan,
2017; Lee & Lee, 2014; Sobaci, 2016; World Bank, 2012). One of the
most notable influences is the enabling of more active participation by
citizens in the co-production of public services, which holds the po-
tential to enhance service quality (Jakobsen, 2013; Löfgren & Webster,
2019; Thomsen, 2017). The rationale is that urban service provision can
achieve better outcomes if it is based on citizen insight. On the other
hand, digitally-savvy citizens increasingly see a role in collaboration
and co-production with government through online and mobile plat-
forms they know from shopping, banking, and social media, and expect
to be involved in changes to service delivery (Bonson et al. Akbar, 2015;
Lee & Porumbescu, 2019).

Such changes may take the form of citizen-driven service delivery or
citizen-sourcing in order to meet citizens' needs more responsively
(Allen & Wade, 2011; Nam, 2012; Sorn-in, Tuamsuk, & Chaopanon,
2015). Governments want to better understand their citizens in order to
offer improved service delivery, which in turn is expected to contribute
to city governments' goals for quality of life and sustainability. For
example, locational information collected through participatory

platforms is increasingly relevant to smart cities projects and citizens
are becoming essential producers of (big) data (Löfgren & Webster,
2019). Despite the promise of smart cities and citizen co-production for
improved services, little is known in the literature about whether
technology-facilitated citizen co-production has actually realized this
promise.

The literature tends to only offer frameworks for co-production and
e-participation, often purely theoretical (Allen, Juillet, Paquet, & Roy,
2005; Islam, 2008; Lee & Kim, 2018; Phang & Kankanhalli, 2008;
Pirannejad & Janssen, 2019), and does not provide “empirical proof”
(Holgersson & Karlsson, 2014; McBride, Aavik, Toots, Kalvet, &
Krimmer, 2019; Scherer, Wimmer, & Strykowski, 2015). Islam (2008),
as well as Susha and Grönlund (2012), suggested that empirical study is
‘immature’ on the topic of e-participation in the context of citizen co-
production. Evidence is lacking also in regard to which aspects of smart
city projects do contribute to the goal of improving the quality of ser-
vice delivery (Tang & Ho, 2019). The literature on Open Government
lacks evidence on the outcomes of collaboration between citizens and
governments, often referred to as ‘smart collaboration’ (Attard, Orlandi,
Scerri, & Auer, 2015; Meijer & Bolivar, 2016), that can be enabled by
smart cities initiatives (Feroz Khan, Young Yoon, Kim, & Woo Park,
2014; Scherer et al., 2015; Wirtz & Birkmeyer, 2015).

The motivation for this article is to close the gap in this literature,
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focusing on examining the impact of citizen e-participation in co-pro-
duction on service performance. We test whether an increased level of
e-participation from citizens is associated with an urban service quality
improvement in various city service areas, using a large longitudinal
dataset obtained from the ‘Qlue MyCity’ (hereafter Qlue) mobile ap-
plication. We then compare effect size of e-participation to service type,
given that the nature of the process for resolving urban issues may
differ depending on the various service areas. Qlue provides a map-
based mobile platform with social media integration so that citizens can
participate in co-production of government's service delivery system.

This article contributes to the literature on citizen co-production, e-
participation, citizen-sourcing/crowdsourcing, and open government.
Previous citizen co-production research has primarily focused on citizen
activities such as identifying or reporting problems and needs (Díaz,
Carroll, & Aedo, 2016; Linders, 2012; Macintosh, 2004) and much less
attention has been given to the role of citizen's monitoring and eva-
luation (Scherer et al., 2015; Susha & Grönlund, 2012), that this study is
analyzing empirically. Most literature on e-participation, on the other
hand, focuses on the policy-making process (Callahan, 2007; Edelmann,
Krimmer, & Parycek, 2008; Islam, 2008; Macintosh, 2004; Reddick,
2011; Tai, Porumbescu, & Shon, 2019; Toots, 2019), yet discussion
related to participation in service delivery has been much less explored.

We begin this paper by looking at the wider literature on co-pro-
duction, e-participation, and related concepts. We then consider smart
cities and the place of service performance and service feedback pro-
vision in their context. The sections thereafter will present the data and
methods used, as well as the findings, concluding with a discussion of
those findings.

2. Literature review

2.1. Citizen co-production: Participation in service delivery and citizen-
sourcing

Digitalization of government can mean greater opportunities for
citizen co-production. Co-production has evolved considerably since its
appearance in Public Administration literature in the late 1970s (Allen,
Wade & Dickinson, 2009; Bovaird, 2007; Brudney & England, 1983;
Whitaker, 1980) and has been reimagined in the Information Man-
agement field to have much more impact due to ongoing advancement
in technology (Johnston & Hansen, 2011). With the instantaneous
nature of ICT-enabled processes, co-production has become a realistic
form of deeper involvement of citizens with government (Chatfield &
Reddick, 2018a,b) while unlocking opportunities for citizens to do
more and better for themselves (Johnston & Hansen, 2011; Linders,
2012).

Included in the context for co-production is the financially tighter
environment of governments around the globe, where budget-con-
strained governments have tried to seek innovative solutions to pro-
viding public services more efficiently and cost-effectively. The hope
here lies with the interactive nature of new technologies (Allen et al.,
2004; Linders, 2012). This aspect is closely related to a slightly different
term, ‘co-provision’, by Ferris (1984), that describes the expectation for
citizen involvement to reduce the amount of resources needed by
government to run a service. Both the efficiency-oriented focus of co-
provision, and wider focus on citizen-government relationships from
co-production, are relevant to the realities of city and local govern-
ments. What is sought particularly in many developing countries is a
cost-effective solution for problems of rapid urbanization (Im, Cho, &
Porumbescu, 2011), while managing relationships with citizens for
maintaining a government's legitimacy.

Recent literature on online co-production by citizens has paid par-
ticular attention to concepts of citizen- and crowd- sourcing (Harrison &
Johnson, 2019; Schmidthuber & Hilgers, 2018). Crowd-sourcing is a
more well-known term, but gaining “collective wisdom” is what citizen-
sourcing and crowd-sourcing have in common (Ebner, Leimeister, &

Krcmar, 2009; Glaeser, Hillis, Kominers, & Luca, 2016; Hetmank, 2013;
Maheshwari & Janssen, 2014). Citizen-sourcing efforts by government
are focused on integrating citizens into administrative processes
through increased openness in order to achieve quality service im-
provement, transparency, participation, and public value creation
(Chatfield & Reddick, 2018a,b; Hilgers & Ihl, 2010; Hossain &
Kauranen, 2015). Citizen-sourcing is defined as citizen support of
government for responsiveness and effectiveness, and it can take the
form of (i) crowd-sourcing and co-delivery, (ii) consultation/ideation
for designing services, and (iii) citizen reporting to monitor services
(Linders, 2012; Nam, 2012), which is very relevant to the research
theme of this article.

In the co-production literature, citizen participation forms a fun-
damental tenet (Alford, 2002, 2009; Jakobsen, 2013; Sharp, 1980)—for
example, one of the propositions within the pioneering work of Whi-
taker, “Coproduction: Citizen Participation in Service Delivery,” is that
citizens can affect the execution of programmes via their direct parti-
cipation in service delivery. This is through such activities as citizen
requests for assistance, citizen provision of assistance, and citizen-
government mutual adjustment (see Whitaker, 1980). Whereas citizen
participation was typically viewed as a way to influence public policy
(Arnstein, 1969; Callahan, 2007; Jamal, Kizgin, Rana, Laroche, &
Dwivedi, 2019; Phang & Kankanhalli, 2008; Reddick, 2011) it also has
become a growing part of service delivery (Lee, Park, & Lee, 2019).

Participation, in general, is a means of improving both the perfor-
mance and accountability of a bureaucracy portrayed as outdated,
unrepresentative, and underperforming (Bryson, Quick, Slotterback, &
Crosby, 2013; Im, Lee, Cho, & Campbell, 2014; Neshkova & Guo, 2011;
Yang & Callahan, 2007). This can be in the form of policy feedback or
via contributing to programmes (Wichowsky & Moynihan, 2008).
Moynihan (2003) argues that citizen participation refers to the inter-
action between citizens and government to provide feedback at dif-
ferent points of policy formulation/implementation. Relatedly, Feeney
and Welch (2012) define participation as opportunities for the public to
offer input/feedback into government policies, programmes, and ser-
vices. Moynihan, Feeney and Welch's conception of citizen participation
is similar to that of Whitaker's (1980: 242), in that citizens can colla-
borate with the government to produce services by requesting assis-
tance from, providing assistance to, and interacting with public agents
to adjust each other's service expectations. Providing assistance and
interacting with agents means that citizens can request a service from
officials (one-way communication), but can also give input/feedback to
the public agents (two-way communication) (Firmstone & Coleman,
2015; Ho & Cho, 2017). Hence, citizen participation in service delivery
can contribute to programme success (Neshkova & Guo, 2011; Voss,
Roth, Rosenzweig, Blackmon, & Chase, 2004; Yang & Pandey, 2011).

2.2. E-participation in monitoring service performance and open
government

E-government has enabled different forms of participation, and the
intersection of the two can be labeled e-participation (Bertot, Jaeger, &
Grimes, 2010; Ho, 2002; Naranjo-Zolotov et al., 2019; Sagarik,
Chansukree, Cho, & Berman, 2018; Zheng, 2017). Zheng (2017) sug-
gests that citizen participation via ICT utilization can help governments
improve service delivery, and his argument is in line with that of
Reddick's (2011) that improvement in service delivery is influenced by
e-participation. Citizen participation in providing information on public
perception of a service can ultimately increase a government's ac-
countability. This is because government is supposed to develop a re-
putation for consistently meeting citizens' expectations for service
quality (Berry, Zeithaml, & Parasuraman, 1990; Kim & Cho, 2014). In
this context, e-participation also is viewed as a significant part of recent
developments in open government or social government (also known as
SocialGov or s-Government) initiatives (see Feroz Khan et al., 2014;
Scherer et al., 2015).
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A section of the participation literature defines e-participation as the
use of ICT to support decision making (Macintosh, 2004; Medaglia,
2012; Porumbescu & Grimmelikhuijsen, 2018). The United Nations
(2016) takes this further, defining e-participation “as the process of
engaging citizens through ICTs in policy, decision-making, and service
design and delivery in order to make it participatory, inclusive, and
deliberative” (p. 6). It is clear that the widespread use of the internet
has opened up possibilities for participation that simply were not
available before. Reddick (2011) proposed hierarchical measures of e-
participation in government, ranging from one-way interaction (man-
agerial), two-way interaction initiated by government (consultative),
and finally his highest form of e-participation; two-way interaction
initiated by citizens with government and vice versa (participatory).
Whereas Sæbø, Rose, and Flak (2008: 400) define e-participation as the
transformation of participation in consultative processes via mediation
by ICT, our focus does not suggest a transformation of participation
through ‘e-engagement’, but rather that a more incremental increase in
participation occurs with the support of active citizenship via tech-
nology.

While we place e-participation within co-production more widely,
we specifically position it amongst the work of Susha and Grönlund
(2012) and Linders (2012). Linders' (2012) typology of classifying ci-
tizen co-production initiatives provides a location for the type of e-
participation our research focuses on; specifically the ‘citizen reporting’
aspect of the overarching category of ‘citizen-sourcing’. ‘Citizen re-
porting’ is enabled through the use of ICT contemporarily by giving
citizens the ability to report using their mobile phones, and particularly
by issuing a tracking number which enables citizens to track progress
on service delivery, as well as hold the government to account for
promptness and quality (Linders, 2012). Susha and Grönlund (2012)’s
work in the field of e-participation research can thus be seen as simi-
larly located, but from an e-participation orientation, whereby institu-
tion-initiated applications (such as e-information, e-compliance, and
importantly e-service, amongst others) are connected to e-participation
concepts of self-efficacy and goal-perception. It is this common location
of the contributive service app that connects both co-production lit-
erature and e-participation literature, with the latter emphasizing the
effects of societal inclusion, and the former service delivery.

Given the various aspects of e-participation that exist as forms of co-
production, we operationalize it with a focus on the citizen's con-
tribution to e-monitoring (feedback on the completion of service as
positive or negative)—this aspect of e-participation has been labeled by
various authors as “monitoring of public services” (Schere et al. Akbar,
2015) and “evaluation of policy in action” (Macintosh, 2004). The ra-
tionale for focusing on the e-feedback and e-monitoring aspects of ci-
tizen participation is that e-participation generates a feedback me-
chanism that provides a way for citizens to communicate with service
authorities, who then may use the feedback to improve programmes.
This is something which is an often-overlooked factor in explaining
service performance in the literature (Wichowsky & Moynihan, 2008).
A considerable body of literature suggests that one important aspect of
service performance is to know the level of satisfaction by feedback
processes (Kang, Cho, & Jung, 2012.; Forbes, 2008; Hall & Aristigueta
Akbar, 2015; Poister, Hall, & Aristigueta, 2015; Zheng, 2016). The role
of e-participation in providing service feedback is also an important
part of recent developments in Open Government—advancements in
technology have enabled a new level of openness in government,
whereby agencies and service units make their service performance
information available for public scrutiny via various mobile planforms.

Despite the increased interest in citizen feedback as a way of ad-
dressing government performance issues (Kasymova & Schachter,
2014), the extent to which coproduction, and e-participation in its
modern ICT enabled form, contributes to service quality is not well
understood. In particular, much less is known about whether partici-
pation enabled by government adoption of new smart city platforms,
such as mobile applications, does actually result in the promised

advancement of service performance. This missing link between e-
participation and service performance is a significant gap, given that
delivering urban services to citizens is at the heart of what cities do and
is crucial in shaping public trust in government (Porumbescu, 2017; Im
et al., 2014; Neshkova & Guo, 2011). Based on the theoretical argument
in the literature on co-production and e-participation we reviewed, this
article proposes a model that associates service performance with the
level of e-participation in co-producing service feedback. There have
been a few efforts to analyze the participation-performance nexus either
in individual case studies and or in compilations of case-study research,
but they have produced mixed results (see Beierle & Cayford, 2002; Im
& Cho, 2010; Porumbescu, 2016; Moynihan, 2003; Yang & Pandey,
2011).

3. Research context

3.1. Smart cities under rapid urbanization in developing countries

In the last two decades, smart city initiatives have emerged as one of
the most dominant approaches taken by city governments worldwide in
terms of technology-based solutions to urban problems. Rapid urbani-
zation and mega-urbanization, particularly in post-colonial nations,
often exceeds the fiscal capacity of the governments to fund supportive
public infrastructure (Adelekan et al., 2015; Campbell & Cho, 2014;
Cho, Im, Porumbescu, Lee, & Park, 2013). As such, city administrations
have sought new approaches to urban planning, including the ‘smart
city’. In academia, the Smart City as a concept is a fast-growing domain
of study across multiple disciplines. As can then be expected, the de-
finition of what exactly a smart city is has been contested and in-
creasingly explored in scholarly discussion, but most definitions tend to
relate to the importance of technology as an enabler of improved ser-
vice delivery (or better use of resources), seeking synergies between
social structures and new technology (Albino, Berardi, & Dangelico,
2015; Hur, Cho, Lee, & Bickerton, 2019; Meijer & Bolivar, 2016).

Meijer and Bolivar (2016) analyzed the different approaches in
smart city literature, and identified three different foci; a technology
focus (smart technologies), a human resource/capital focus (smart
people), and a governance focus (smart collaboration). Out of these
three foci, the locus of this article is closest to the governance focus,
since we test the impact of citizen collaborative involvement on Ja-
karta's outcome as a smart city. The governance- and collaboration-
focused approaches include the argument that in order to be ‘smart’ in
an effective and practical sense, cities require active citizen participa-
tion. It is within this aspect of smart city literature that this research is
located. Aguilera, Peña, Belmonte, & López-de-Ipiña (2017) define this
approach as being in contrast to the “smart city in a box” solution
provided by big corporations, shifting instead to including crowd-
sourced or citizen-sourced data and participation, via the creation of
user-centric mobile services. Given the app-focused smart city approach
of the Jakartan Qlue initiative, this shift is reflected in this research.

There has been very little study of smart cities in the developing
world, even given that the rapid urbanization there is one of the biggest
concerns for these nations. Vu and Hartley (2017) have suggested
several distinctive characteristics of smart city initiatives in the context
of developing nations, known as the smart cities development (SCD)
perspective. For example, they found that smart city development
projects in lower-income countries have stronger central support from
national governments and tend to be integrated into national strategies,
while the smart city projects from more developed nations are initiated
by the cities themselves. Another defining characteristic of smart city
development is the emphasis on governance accountability and trans-
parency. A strong focus on improving city and local governments'
capabilities for higher service performance is also identified as a
priority in smart city development projects. Neirotti, De Marco,
Cagliano, Mangano, and Scorrano (2014) reviewed the smart city in-
itiatives of 70 cities internationally and found that cities in more
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wealthy countries are more active in ‘hard’ domains such transport,
energy, and buildings while developing countries are more focused on
‘soft’ domains such as governance, transparency, social inclusion, and
government capabilities, which is consistent with Vu and Hartley
(2017)—and the smart city projects in Jakarta, Indonesia, share these
characteristics.

3.2. ‘Qlue MyCity’ and smart cities initiative

In Indonesia, local government has begun to utilize mobile apps, the
web, social media, and social networking to deliver its services—in
addition to attempting to boost various e-participation initiatives with
smart city projects. For example, Bandung City has one of the most
well-known cases of ICT utilization that involves citizens in city service
delivery (Setiawati & Pratiwi, 2015)—the city adopted ICT to en-
courage better communication and collaboration between government
and citizens, and citizens have reported better access to the government
in requesting a service, conveying feedback, and real-time critique
(Kishnani, 2014).

Jakarta is another Indonesian city that has developed smart city
initiatives. Since 2014, the local government in Jakarta has developed
and used, amongst others, the mobile app Qlue MyCity, with the spe-
cific intention of improving service performance for citizens (Akbar,
2015; Syafputri, 2014). The rationale for this is rooted in the low
quality of public services reported in Jakarta for a long period of
time—according to the Ombudsman Republik Indonesia (2015), the
delivery of public services in Jakarta does not meet the standards set
forth in Law 25/2009, particularly in regards to service completion
rate, availability of transparent service procedures, and availability of
complaint handling services.

Qlue MyCity is a map-based integrated reporting and monitoring
platform utilizing citizen participation to identify city problems and
provide service feedback on those problems. Through this platform,
citizens can report such things as clogged drains, waste disposal issues,
broken street lights, damaged roads, and floods, amongst others, and
request a public service response to such. Fig. 1 outlines the workflow
and decision points for the Qlue system, including the areas of re-
sponsibility across the top of the table, and down the side where the app
handles handoff and reception of data during the service request pro-
cess.

Citizen service requests and feedback from the mobile smartphone
platform automatically enter the city's database and are delegated to
the relevant city service unit, as well as to relevant individual city of-
ficials, as presented in Fig. 1. Once a problem is resolved, the app
displays a picture of how the problem has been resolved by city ser-
vices, while allowing users, both the citizens who reported the problem
and others who have seen the issue, to rate their satisfaction with the
outcome. Since Qlue launched, the app has been downloaded>
600,000 times Ananta (2017) and Nurito (2016) found that citizens
feel that they can more easily report problems in their neighbourhood,
and give feedback on the services a lot more effectively (Dachland,
2016). Before Qlue was launched, citizens in Jakarta had to send a
letter to the agency specific to a service to request that service, and the
request wouldthen get a response from officers after a few months
(Yuliani, 2015).

From January to February 2017, there were a total of more than
fifty thousand service requests delegated to 261 sub-district officials in
Jakarta. Users are required to post a photo of a reported issue using the
app, and the relevantly delegated official is also required to do the same
when the problem is solved—the posting of a photo is required in order
to minimize false reports. In the reporting process, the app also uses the
GPS location function in a user's smartphone to narrow down where the
issue is located. Given the vast area of Jakarta (664 km2), and with the
population having reached 9.98 million people (Ministry of Home
Affairs, 2015), citizen involvement is expected to make the identifica-
tion and resolving of such problems more effective.

The user interface of Qlue is carefully designed to be compatible
with social media outlets, since the social networking service (SNS)
landscape in the country is favorable to it. In Indonesia, the total
number of active social media users is 106 million, or 40% of the total
population (Kemp, 2017; Savitri Hartono, 2018). Of these, 92 million
users, or 35% of the total population, access social media from mobile
devices. The average time an Indonesian spends on social media a day is
over 3 h. When compared to other cities internationally, Jakarta is the
4th largest city in the world in terms of the number of active Facebook
users. These figures could indicate that local government in Indonesia
has quite the opportunity to increase citizen participation in co-pro-
duction through the use of ICT, especially mobile apps and social
media, in order to improve the performance of public service delivery
(Lucas, 2007;Siagian, Sumaryana, Widianingsih, & Nurasa, 2019).

4. Data and methods

This research uses Qlue data as well as other city-sourced data. The
Qlue data was obtained from the Qlue app system over a two-month
period, from January 1 2017 to February 28 2017. Through the app,
citizens and officials file reports, the data from which comprised var-
ious elements such as report category (e.g., waste disposal, potholes,
illegal parking, etc.), the location where the problem occurred (the app
uses the phone's GPS), time when the problem was reported, and how
many users participated in giving service feedback. The unit of analysis
was the 261 sub-districts of Jakarta. A sub-district is the lowest level of
the government's urban service administration in Indonesia. The
Jakarta area consists of 5 municipalities and 267 sub-districts, and we
used data from 261 sub-districts because of missing observations. The
missing sub-districts are in the Kepulauan Seribu, also known as
Thousand Islands Regency, and because of the distinct nature of the
Regency from the mainland Jakarta, the Qlue system was not fully
adopted in the region.

The hypothesis proposed in this research is that e-participation in
the form of providing service feedback contributes positively to the
performance of service delivered by the Jakarta's subdistricts. We op-
erationalized the dependent variable, service performance, as the ser-
vice clearance rate in a given period in a subdistrict. Poister et al.
(2015) suggested that the most common dimensions of public service
performance are turnaround time, accuracy, thoroughness, accessi-
bility, convenience, courtesy, safety, and clearance rate—this research
will use one such dimension, clearance rate, as the variable for service
performance, due to data constraints. Clearance rate is calculated as the
percentage of service requests with a completed status. Clearance rate
may capture one of many aspects of the true performance outcome, and
may be one of the easiest internal measures to game, rather than out-
comes that have more salience for citizens (Cho & Ho, 2018; Hatry,
1999; Van Ryzin, 2007). However, Kelly and Swindell (2002) suggest
that service output measures like clearance rate generally correlate with
citizen outcome. Even if they do not correlate in a couple of service
areas, it does not diminish the usefulness of the output measure because
internally measured output performance has its own administrative
meaning. Further, this research links what citizens notice to what ser-
vice output is produced, which makes the performance argument of this
article more comprehensive.

The explanatory variable, citizen e-participation through the Qlue
mobile app, is operationalized by the volume of citizens' service feed-
back participation via the mobile app, as measured by its quantity
(feedback count) in a given period (a month) in a sub-district. We
controlled for quantity of service requests, sub-district personnel size,
population size, geographical size (km2) in a region, and district
dummies to consider district-specific fixed effects. Table 1 shows the
descriptive statistics of variables.

In terms of Qlue's workflow presented in Fig. 1, e-participation and
quantity of service request variables are associated with the process in
the first column from the left (‘Public’), while sub-district personnel

B. Allen, et al. Government Information Quarterly 37 (2020) 101412

4



size, population size, and geographical size variables are associated
with the process in the 4th column (‘Subdistrict’)—district dummy
variables are associated with the 3rd column (‘District’). The average
clearance race of the sub-districts is 78.74%, while there are two sub-
districts with clearance rate 30% and below. During January to Feb-
ruary 2017, Qlue received 203,019 pieces of citizen feedback from
users. In terms of this volume of citizen service feedback, there are
three sub-districts that received>10,000 pieces of service feedback in
two months, while six sub-districts received less than ten. The highest
amount of feedback was received by the Kebon Pala sub-district in East
Jakarta with total of 12,908 in two months.

Regarding the quantity of service requests we controlled for, the
total number of service requests received in the period was 50,918. The
highest number of requests received was in the sub-districts of
Cengkareng Barat and Cawang, with 1085 and 1023 service requests
respectively. The personnel size variable was calculated by the total
number of people working in the Public Facility Maintenance Agency in
each sub-district—personnel numbers varied from 42 to 183 according
to the population and the size of the area of each sub-district.

Fig. 1. Qlue Workflow (note: adopted from Qlue webpage). Qlue – Smartcity (2017)

Table 1
Descriptive statistics of variables.

Variable N Mean Std. dev. Min. Max.

Service performance: Clearance
rate (%)

261 78.73 16.41 21.74 100.00

E-Participation 261 777.85 1645.07 2 12,908
Quantity of service request 261 195.08 181.54 8 1085
Sub-district personnel size 261 75.91 24.08 42 183
Population size 261 38,214.39 21,644.58 2882 150,201
Geographical size (km2):

Service area
261 2.50 2.12 0.27 13.07

District dummies
Central Jakarta 261 0.17 0.37 0 1
East Jakarta 261 0.25 0.43 0 1
North Jakarta 261 0.12 0.32 0 1
South Jakarta 261 0.25 0.43 0 1
West Jakarta 261 0.21 0.41 0 1

Note: Original data prior to log transformation.
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Population refers to the total number of persons in each sub-dis-
trict—the smallest being Karet Semanggi (2882), while the most po-
pulous is Kapuk (150,201). The service area, which is the size of each
sub-district in square-kilometers, varies from 0.27 to 13.07.

When running the regressions, classical assumption tests, including
Kolmogorov-Smirnov and Shapiro-Wilk tests, and a normal quantile
plot of the residuals diagnostic, were performed with no significant
issues being found in regards to normality, homoscedasticity, linearity,
or statistical independence. The original data for all variables except the
district dummy were transformed using log transformation.
Additionally, we conducted analyses with the time-lagged measure (e-
participation a month lagged) and different service types, as the most
likely impact on clearance rate is in the sequent period.

5. Findings

Table 2 presents the results of the analysis. An increase in e-parti-
cipation, in a form of providing service feedback, is positively related to
better service performance, and this relationship is statistically sig-
nificant at the 0.001 level. This result is consistent in the model with the
time-lagged (one month) e-participation variable. The results support
the hypothesis that e-participation in the mobile app, as a form of
provision of service feedback, contributes positively to the performance
of service delivered by the Jakartan subdistrict service units; the sub-
districts that received a higher quantity of feedback have a higher
clearance rate than sub-districts which received a lower quantity of
feedback. This significant relationship is found after controlling for
various factors, and amongst the control factors, quantity of service
request is negatively associated with service performance, in that the
sub-districts with higher service demands have more challenges in
meeting performance expectations.

Table 3 shows the category of services requested by users. In the raw
data obtained from Qlue there are 41 categories of reports or service
requests. We re-categorized them into 11 categories to be more concise,
since some of the original categories have similarities. During January
to February 2017, waste disposal received the highest volume of service
requests. Waste disposal also received the most feedback and the
highest clearance rate. The high demand for waste-related services is
not surprising given that waste disposal has been a considerable issue
for Jakarta.

Table 4 shows the relative strength of the e-participation variable to
other predictors by service type, as shown in beta coefficient. The size
of the effect of waste disposal, illegal advertisement are lower com-
pared to other models, probably due to the simplicity of the job solving
the problem. Service requests for waste disposal and illegal advertise-
ment are requests requiring routine work done by individual officers

and their specific teams in every subdistrict, while the other categories,
such as damaged roads, are more complex work, and can involve other
agencies such as Transport Agency, Public Work Agency, Public Order
Agency, Social Affairs Agency, and Police. Previous research on the
participation-performance relationship posits that the positive perfor-
mance outcome of participation is better realized when there is a
learning process that develops capacity to create new solutions. As
such, the results of this research may suggest that the inter-agency
learning network is more capable in dealing with more complex service
requests when compared to that of intra-agency one—but this is an
untested interpretation of the results, and future study is required to
investigate this possible explanation.

6. Discussion

Using the Qlue application data, this study offers evidence that e-
participation, in the form of service feedback, has a positive contribu-
tion to the performance of the service delivery provided by subdistrict
service units. In a subdistrict with a higher number of e-feedback re-
ports, the clearance rate is higher for the service unit of the region. The
findings suggest that citizen co-production in regard to e-monitoring
and providing e-feedback can be an important tool for smart city pro-
jects to improve the performance of urban services. These findings have
practical significance for local government administrations, especially
in the development of smart city initiatives.

City officials and mangers can thus, at least in part, address a city's
urban problems by engaging more public e-participation in order to
monitor government performance. The volume of citizen reporting and
service feedback in the data shows that Jakartan citizens are willing to
participate in, and pay attention to, processes to improve public service
delivery. During the period of study of two months, there were>
50,000 citizen reports, and> 200,000 pieces of feedback. Prior to the
adoption of this app, citizens expressed high levels of frustration re-
garding city service delivery sporadically through social media without
resolution (Anggraini, 2016). Canares, Putri, Karlina, and Tanaya
(2017) found that in general Jakartan citizens are also hesitant to in-
teract directly with government officials face to face—this may be due
to the administrative burden associated with the face to face processes
(see Moynihan, 2003). Qlue appears to give citizens a channel to voice
their concerns electronically instead. Moreover, with their privacy
guaranteed (the user is allowed to report anonymously), citizens feel
safer when they report such problems (Canares et al., 2017; Cho, 2017).

The willingness of Jakartan citizens to participate in public service
co-production and delivery can be explained differently by the study
undertaken by Holgersson and Karlsson (2014). They suggest that a
citizen who is satisfied with public service prefers to not participate

Table 2
Regression for service performance.

Base Model Lagged Model

Coeff. Std. Err. Beta Coeff. Std. Err. Beta

Constant −0.382* 0.175 −0.293 0.225
E-participation 0.113*** 0.014 −0.652
E-participation (t-1) 0.076*** 0.016 0.406
Quantity of service request −0.126*** 0.024 −0.462 −0.063* 0.030 −0.197
Sub-district personnel size 0.166 0.086 0.199 0.120 0.110 0.123
Population size 0.000 0.024 −0.001 −0.007 0.030 −0.017
Geographical size (km2) −0.024 0.029 −0.078 −0.020 0.037 −0.057
Central Jakarta −0.068** 0.020 −0.237 −0.086** 0.026 −0.254
North Jakarta −0.089*** 0.022 −0.265 −0.094** 0.028 −0.239
South Jakarta −0.039* 0.017 −0.156 −0.037 0.022 −0.127
West Jakarta −0.063** 0.019 −0.238 −0.077** 0.025 −0.249
Adjusted R-squared 0.286 0.147
N of obs. 261 261
AIC −1238.40 −1107.65

Note: Statistically significant at *p < .05 **p < .01 ***p < .001.
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(Holgersson & Karlsson, 2014). This argument is in line with Stipak
(1979) who pointed out that people tend to pay less attention to city
services so long as service performance is within some adequate range.
That the performance of public service delivery in Jakarta is still far
from such an expectation is one of the reasons for citizens to participate
in improving the city's service delivery (Canares et al., 2017; Lucas,
2007). As above, this is an untested possible explanation, and future
work is required on this.

The findings of this study contribute to the literature on citizen co-
production and e-participation, by providing empirical evidence on the
role of citizen e-monitoring of public services. E-participation in service
delivery, as well as its impact on performance, have been under-ex-
plored and the results of our analysis broaden our understanding of the
phenomena. With respect to the Smart City literature, this article sup-
ports the idea that ‘smart collaboration’ is an important element of ICT-
enabled governance (Allen, Juillet, Paquet, & Roy, 2001; Campbell,
2018; Im, Cho, Porumbescu, & Park, 2012; Meijer & Bolivar, 2016), and
our findings illustrate how this conceptual framework of ICT-assisted
collaboration can be observed in a real-life case of Smart City in-
itiatives. The empirical evidence in this study also supports the theo-
retical argument of the merit of open government in improving ac-
countability mechanisms through advancements in technology that
enables more citizen monitoring.

Susha and Grönlund (2012) identified the immaturity of research
design and a lack of comprehensive methodology as limitations within
e-participation research—the authors cited the works of Macintosh,
Coleman, and Schneeberger (2009), Sæbø et al. (2008), Medaglia
(2012), Macintosh and Whyte (2008) as those that noted this gap. The
solutions identified by Susha and Grönlund (2012) involved employing
more sensitive research designs capable of measuring effect and

recognizing the full complexity of domains. Given that previous work in
this area has involved such things as ‘one-shot’ perceptual citizen sur-
veys as data, which can be seen as being located within the identified
constraint, our research instead uses a large data set of good quality, as
well as different forms of data collected independently and (crucially)
over a period of time (as opposed to the more ‘snapshot’ nature of ci-
tizen surveys). As such, this article begins to bridge this gap of meth-
odological robustness and maturity within the field of e-participation.

7. Conclusion

This study provides initial empirical evidence that citizen e-parti-
cipation in coproduction is able to increase the performance of service
delivery—a link more often assumed than tested. In a more specific
context, the findings show that feedback and monitoring from citizens
via a smart city platform increases the percentage of resolved problems.
Interestingly, citizen e-participation in service delivery appears to have
a relatively stronger influence on complex problems such as damaged
roads, which may require multiple agencies to solve the problem, and
may need more time to be resolved. This is in contrast to simple pro-
blems, such as routine work like waste problems, where the relative
influence of the citizen e-participation is lower.

Both theoretical implications and practical value emerge from these
results. By showing how e-participation in co-production improves the
performance of government service delivery, this study adds empirical
evidence of e-participation and co-production to smart city projects, a
relatively new topic in the literature. Along with the widespread
adoption of smart city practices, these results might also be relevant for
city and local policy makers. Policy makers could pay more attention to
smart city platforms that better facilitate citizen e-participation in
monitoring government service delivery. By enabling citizen co-pro-
duction, the openness and transparency of government could ultimately
lead to better public sector performance, such as minimizing the in-
efficient and less responsive use of public resources. Nonetheless, given
that this study is analyzing a single case of one smart city project, its
results and the implications from such have limited general-
izability—more studies across different countries are required for more
robust knowledge in the topic. Future studies need to explore chal-
lenges associated with citizen-generated data (Löfgren & Webster,
2019). Citizen-sourced data platform may be problematic with respect
to the quality of the data and sampling bias. Platforms like Qlue may
offer better service maps for wealthy and better-educated neighbour-
hoods whilst providing only incomplete information about socio-eco-
nomically marginalized areas.
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Appendix A

Service type Description Departments Examples

Damaged roads Mitigation and repair of damaged roads Public Facility Maintenance Agency, Public Works Agency
(Satpol PP – in Bahasa)

Pothole repair
Sidewalk repair
Median-strip repair

Drainage & flo-
od mitiga-
tion

Cleaning and repairing drainage Public Facility Maintenance Agency, Environmental Agency Cleaning clogged drains
Flood prevention Dredging

Illegal adver-
tising

Removing unauthorized advertising from public facil-
ities

Public Facility Maintenance Agency Removing unauthorized advertisements
Removing unauthorized banners

Illegal parking Coordinating with other agencies to control vehicles that
are parked in prohibited areas.

Public Order Agency, Transportation Agency, Police, Public
Facility Maintenance Agency

Warning the vehicle owner
Issuance of fines
Vehicle towing

Illegal street ve-
ndors

Overseeing street vendors to ensure compliance with
zoning requirements

Public Facility Maintenance Agency, Public Order Agency,
Public Works Agency

Relocation of street vendors
Coordination with other agencies to en-
sure street vender compliance

Local election This service is similar to that for illegal advertising, but
specific to local election campaigns

Public Facility Maintenance Agency Removing unauthorized campaign flyers
and banners

Public utility Following up on reports from citizens regarding public
utilities

Public Facility Maintenance Agency, All related agencies
(electricity, water, police, transportation, forestry)

Repairing broken street lighting
Fallen tree removal
Repairing/replacing damaged road signs

Traffic conges-
tion

Coordination with other agencies to control traffic flow. Transportation Agency, Police, Public Order Agency, Public
Facility Maintenance Agency

Peak hour intersection control, Public
transport safety compliance

Code Violation Coordination with other agencies to handle citizen
reports of offences (traffic violations, vandalism, etc).

Public Facility Maintenance Agency, Transportation
Agency, Police, Public Order Agency, Public Works Agency

Enforcing traffic safety compliance,
Graffiti removal

Waste disposal Domestic waste disposal via citizen request and/or non-
removal by the Environment Agency.

Public Facility Maintenance Agency, Environment Agency Sidewalk rubbish removal, Roadside
weed & rubbish removal

Other Those miscellaneous citizen reports not included in the
above categories

Police, TransJakarta Bus Co., Social Affairs Agency,
Transportation Agency, Public Works Agency

Detaining/rehabilitating homeless,
Maintainance of the TransJakarta bus-
way.
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