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Abstract

Information and communication technologies (ICTs) are being heralded by governments
and international organizations as a means of augmenting co-production of public
services and a number of major initiatives are being rolled out around the world. In
parallel to these activities, a body of scholarly work is emerging that investigates the
extent to which ICTs enable, or, pose a barrier to, public service co-production. This paper
performs the first systematic review of this emerging literature, and provides insights into
the main structural and cultural factors which act as an enabler of, or barrier to, ICT-
enabled co-production across government and citizens world-wide.
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1. Introduction

Do information and communication technologies (ICTs, henceforth) enable, or pose a
barrier to, public service co-production? Governments and international organizations
often herald ICTs as a new panacea in their quest to augment the co-production of public
services by their administrations and citizens (European Commission, 2018; OECD,
2018a). Co-production, conceptualised by Elinor Ostrom and her colleagues at the
Workshop in Political Theory and Policy Analysis at Indiana University (Parks et al.,
1981), asserts that public services are the joint product of the activities of government
officials, individual citizens and communities in the design, management, delivery and/or
evaluation of public services, with a view to improve service quality and efficiency
(Alford, 2014; Bovaird, 2007; Brandsen & Pestoff, 2006; Brudney & England, 1983,
Clark, Brudney, Jakobsen, & Andersen, 2013; Musso, Young, & Thom, 2019; Osborne,
Radnor, & Strokosch, 2016). Public safety, for example, is not provided by the police
alone, rather, it is co-produced by both citizens and police officers in partnership, such as
the Neighbourhood Watch scheme (Musso et al., 2019). Co-production, therefore, breaks
with the classical view that the government is the sole provider of public services. The
co-production concept is often used interchangeably with another concept, co-creation,
although some authors argue these are conceptually distinct (Chathoth, Altinay,
Harrington, Okumus, & Chan, 2013). Brandsen & Honingh (2018) point out how co-
production and co-creation originate in different settings: while co-creation is a new
concept associated with marketing, co-production has a longer tradition in the field of
public administration. VVoorberg et al. (2015) observe that one important difference
between co-production and co-creation is associated with the phases of the production

cycle. Co-creation typically refers to the active involvement of end-users inthe co-



initiator or co-design phase, whilst co-production tends to refer to the active engagement
of citizens in the co-implementation of public services. However, in the public
management literature, these differences are rarely appreciated. More often, co-
production and co-creation are used fluidly and interchangeable. In this review, we follow
Torfing, Serensen, & Rgiseland (2016) and Voorberg et al. (2015) in including both
concepts in our systematic review of ICT-enabled co-production.

Following from this, “ICT-enabled co-production” is the term commonly used to
refer to the use of ICTs to support engagement in the co-production of public services.
This may take the form of facilitating traditional forms of co-production of public services
(Rodriguez Bolivar, 2015; Webster & Leleux, 2018), or, of helping establish new ways
to co-produce. An example of ICT-enabled co-production supporting traditional co-
production in the health sector would be a doctor’s provision of health information
effective electronic touchpoints, such as health websites, devices and applications, and
patients using these to supplement information about their condition and improve
recovery prospects (DonHee, 2017). Electronic consultation practices are considered a
means of improving access to the professional when needed (Timmerman et al., 2016).
However, ICTs have also allowed the emergence of new kinds of co-production practices,
not available traditionally. For example, Wikipedia is a successful example of how
citizens can co-produce public goods using ICTs. This co-production practice allows
Internet users to enrich contents according to predefined rules and frameworks (Paletti,
2016). Wikipedia provides citizens with free to access knowledge.

ICT-enabled co-production is thought to be attractive for both instrumental and
institutional reasons (Meijer, 2012). From an instrumental point of view, deploying ICTs

to support co-production may help cut costs, being increasingly attractive in the era of



budget-strapped governments seeking to innovate and improve public value delivery
(Linders, 2012).1
Despite the rhetorical enthusiasm, governments have been slower than expected
to adopt mechanisms to promote ICT-enabled co-production (Meijer, 2015, OECD,
2018a). In recent years, however, governments have started to roll out ambitious digital
programmes in this direction. Examples include the Australian government’s Artificial
Intelligence (Al) assistant avatar to facilitate access to government services for the
disabled (OECD, 2018a), or the United Nations’ partnership with Microsoft to launch a
social innovation hub to enable young women to start up their own businesses, by
supporting them with ICT training and resources (OECD, 2018b).
In response to the rhetoric around ICT-enabled co-production, and governments’
emerging efforts to promote it at a large scale in practice, some scholars have expressed
skepticism about the effects ICTs will have on co-production processes (Verschuere at
al., 2012). For example, Criado and Villodre (2018) have pointed out that, just as ICTs
created a “digital divide” as regards telecommunications have/have nots, “ICT-enabled
co-production” may do a similar thing, enabling co-production in some scenarios whilst
posing a barrier in other contexts, potentially even creating a “double digital divide”. This
could mean, for example, that particular countries, regions or groups of citizens, could
successfully and fruitfully adopt ICT-enabled co-production, whilst others are left behind.
Indeed, even when looking at traditional co-production (without ICTSs), a significant
body of research had already found co-production to be highly uneven across
government and citizens. Commonly cited enablers and barriers to traditional co-

production by government included: funding availability and professional skills (Bovaird

1For example, a co-production initiative entitled TimeBanks may benefit from ICTs as regards participatory
budgeting: ICTs facilitate co-production in the sense that the coordination cost may be lower (Cahn & Gray,
2012; Verschuere et al., 2012).



and Loeffler, 2012); public professional culture (Tuurnas, 2015); and legal and
institutional structures (Torvinen and Ulkuniemi, 2016; Williams et al., 2016). As regards
citizens, enablers and barriers to public service co-production have been associated with;
motivation to engage (Fledderus and Honingh, 2016); demographic factors (Alonso et al.,
forthcoming); and social capital (Thijssen and Van Dooren, 2015). Given the insights of
research on ICTs and the “digital divide” (Criado and Villodre; 2018; Yu et al., 2018),
the impact of ICTs on both already-existing, traditional, public service co-production, as
well as new initiatives to co-produce, deserve exploration. Whilst, in some cases, ICTs
may well facilitate greater and deeper co-production, there may be other cases where ICTs
act as a barrier to these processes.

A Dbody of research has emerged, starting slowly from 2000 onwards, but
accelerating from the decade starting in 2010, in parallel with the spread of government
initiatives to ostensibly promote ICT-enabled co-production (Bonsén et al., 2012; Ho,
2002; Porumbescu, 2016; Tursunbayeva et al., 2017; Uppstrom and L6nn, 2017; West,
2004). Within this literature, one sub-strand has examined evidence on the ways in which
ICTs enable or pose a barrier to co-production (see, for example, Castelnovo, 2016; Da
Silva and Albano, 2017; Lecluijze et al., 2015; Meijer, 2012). To date, there has been no
systematic review of this literature; hence, the contribution of this paper is to fill this gap,
by performing, to the best of our knowledge, the first systematic review on the topic.

Our systematic review identifies the structural and cultural factors that act as
barriers to, or enablers of, ICT enabled co-production in the cases of both governments
and citizens. We find, for government, the most important factors include financial and
technical capacities, legal issues and organizational culture; for citizens, we identify
technical skills, demographic factors (particular age and gender), social dynamics, as well

as a number of cultural factors associated with citizen trust to be most relevant.



The rest of the paper is organised as follows. The second section presents the
organizational framework which is adapted from Meijer (2015). The third section
provides information on the methodology used for the systematic review as well as data
collection. The fourth section discusses the findings of the publication characteristics as
well as the literature analysis. The final section concludes with a discussion of the main
findings and describes the limitations of this research and future lines for research on this

topic.

2. Framework for Analysis

This paper adapts the framework developed by Meijer (2015) as an organising device
when performing the systematic review. First, the analysis of the effect of ICTs on co-
production processes will be separated into two domains: government and citizens.
Second, consideration of enablers and barriers to co-production using ICTs will be
divided into “structural” and “cultural” considerations. Commonly cited structural
barriers to government innovation include financial capacity, technical skills, managerial
support and leadership, and legal issues, amongst others (Meijer, 2015). Cultural barriers
to innovation inside government are found in their “organizational culture”, which may
include negative perceptions and fears on the part of government staff about ICTs. These
perceptions might be motivated because ICTs are seen to risk changing their routines
(Margetts and Dunleavy, 2002), or because staff fear new technologies may undermine
their roles. Finally, bureaucracy (formality, hierarchy, uniformity) may hinder the uptake
of ICTs to co-produce. Turning to citizens, use of ICTs to co-produce may be hampered
by a range of structural factors, including their technical skills and motivations, or

citizens’ demographic factors, such as their gender and age (Angelini et al., 2016; Max-



Neef, 2005; Van Deursen and Van Dijk, 2011). Furthermore, citizens may avoid ICTs
due to a range of cultural factors, including their reluctance to integrate these practices as
a habit into their daily lives, fears that ICTs may invade their privacy, or because they do
not trust in government (Fledderus, 2015; Porumbescu, 2016). Third, the consequences
of ICTs on co-production will be specified according to what “stage” this is occurring,
namely, the design or implementation stages (see also Meijer, 2014). Meijer’s (2015)
framework also includes analysis of “fixing” and “framing” strategies. Fixing strategies
fundamentally refer to the introduction of systems to improve access, overcoming
financial and other restrictions, dealing with legal problems and offering training.
Framing refers to processes of re-conceptualizing ICT-enabled co-production, for
example, by persuading those who resist it that their fears are unfounded. As our study
also presents enablers of ICTs in co-production, we adapt his framework, and include in
our analysis of government/citizen, structural/cultural and the stage of adoption those

factors which have been found to facilitate ICTs in the literature.

3. Research Method

3.1. Systematic literature review approach

This study uses a systematic and reproducible method of reviewing the literature on co-
production to ensure a more transparent and replicable body of knowledge. It follows the
‘Preferred Reporting Items for Systematic Reviews and Meta-Analysis’ (PRISMA), that
help authors improve the quality of a literature review process (Liberati et al., 2009) using
a framework focused on responding to specific research questions following strict
eligibility criteria (Tursunbayeva et al., 2017). First, we identify a number of questions

based on a preliminary review of the literature. Second, we extract data from studiesthat



deal with the topic, settings and characteristics using a search strategy. Third, we evaluate
the studies’ quality according to the eligibility criteria and their recommendations.

Finally, we include those studies whose evidence is related to the research questions.

3.2. Search strategy

This study uses a search strategy to avoid duplication issues. This consists of digging into
Scopus and Web of Science, and covering published papers from social science
disciplines. This search strategy includes keywords with a particular interest in ICTs, co-
production and the public sector. The search strategy is set up as follows: Title, abstract
and keywords = (“co-production” OR “co-creation”) AND Title, abstract and keywords
= (“artificial intelligence” OR “internet of things” OR “cloud system” OR “ICT” OR
“ICT related innovation” OR “digital public service” OR “information and
communication technologies” OR “smart cities” OR “digitally-based solutions” OR
“social network” OR “open government” OR “online public service” OR “technological
innovation” OR “e-government” OR “m-government”). Type of document = scientific
articles. Discipline = Social sciences. Language: English. This research yielded 150
articles in Scopus and 273 articles in Web of Science. The final search was run on 11
August 2018. Full text versions of articles were examined by one researcher according to
the eligibility criteria. The other researchers interactively checked the sample of the

assessed articles to ensure that the eligibility criteria were applied correctly.

3.3. Eligibility criteria
The eligibility criteria consist of a set of elements that assess the validity, applicability

and comprehensiveness of a study analysis. To do so, the eligibility criteria are formed



by the inclusion and exclusion criteria which allow to select relevant studies for the

systematic review.
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Figure 1. Flow diagram of the search strategy

On this basis, the set of criteria that have led to the inclusion of 48 studies are as follows:

Inclusion criteria

. Published empirical studies focused on ICT-enabled co-production of public

services.
Exclusion criteria
. Studies which are not available in English.

. Studies which are not included in the social science area.

3.4. Selection of studies



This section shows the selection process according to the PRISMA statement (Moher et
al., 2009). Figure 1 presents a flow diagram that maps out the number of identified,

included and excluded records, as well as the reasons for exclusion.

4. Description of publications

4.1. Publication characteristics

The search strategy generated 423 results, of which 394 were eligible records after
removing 29 duplicates. Of these records, 154 were excluded on document type and
language. After examining the full texts and excluding articles according to the inclusion
and exclusion criteria, 48 qualifying articles remained. These studies were published
within a period of 15 years (between 2003 and 2018). We observe that more than three
quarters of records were published from 2008 onwards (Figure 2). 19 articles were
focused on the health sector, 15 on environment, 15 on education, 12 on government

information, 10 on transport and 4 on safety.

2003 2007 2009 2011 2012 2013 2014 2015 2016 2017 2018

I Health I Environment
I Education I social care
I Transport I safety
Government Information Services

Figure 2. Distribution of published studies by sector and publication year
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Table 1 shows the geographical focus of empirical cases found in articles using regional
grouping. According to the distribution of co-production initiatives by regions and
countries, we find that Europe concentrates most ICT-enabled co-production initiatives
across the world with 39 cases. In Europe, we find that United Kingdom, the Netherlands
and Spain were the countries most cited by qualifying articles. According to the UN-E-
Government Survey (United Nations, 2016), United Kingdom is ranked as a global leader
on the e-participation index, followed by Japan, Australia, Republic of Korea and the
Netherlands. Other countries outside Europe which also were mostly cited in the

systematic review were United States and Canada.

Table 1. Distribution of ICT-enabled co-production initiatives by region and country

Region and country No. Initiatives Region and countries No. Initiatives
Europe 39 North America 11
United Kingdom 8 United States 8
Netherlands 6 Canada 3
Spain 4 Asia and Oceania 4
Belgium 3 Indonesia 2
Denmark 3 Japan 1
Finland 3 Taiwan 1
Italy 2 Africa 1
Germany 2 Zambia 1
Lithuania 2 Latin America 4
Sweden 2 Argentina 1
Greece 1 Brazil 1
Ireland 1 Mexico 1
Norway 1 Uruguay 1
Switzerland 1

Figure 3 shows the most used ICTs in public services’ co-production reported by the

literature. Our search shows that by far the most frequently mentioned ICT - with 23
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studies referring to it - is social networking. The other most commonly cited ICTs are

information management systems (10); mobile phones (7); and e-mail (5).

Augmented reality

Blog

Cloud system
Crowdmapping

Early warning system

Email

Environmental sensors

Fixed telephone

Information management system
Massive open online courses
Mobile phone

Open data repository

Social networking
Tele-health system
Television
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Wireless technology

O
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Figure 3. Frequency of studies in terms of ICT types
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Figure 4. Distribution of studies by research method
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In terms of methodology, the majority of studies are based on qualitative data (Figure 4).
In total, 20 studies are based on interviews, which is the most commonly employed
research method. Other research methods are narrative descriptions (8); focus groups (7):

document analysis (7); and experiments (5).

5. Findings

First, we highlight the main factors cited in the literature in the systematic review
associated with enabling or posing a barrier to government ICT co-production, after

which, we turn to the citizen domain.

5.1. Government barriers to and enablers of ICT co-production

Some 25 out of the 48 studies included findings on specific characteristics of government
that influence the take-up of ICT-enabled co-production. Table 2 presents information
about the government characteristics analysed, as well as the ICT and public sector in
question. The most commonly cited structural barriers are financial, technical and legal
factors, whereas the most important cultural feature is the organizational characteristics
of government. As regards enablers, the most commonly cited were cases where the cost
of ICTs are low, reducing the financial risk around failure, and when governments

facilitate the engagement of citizens at an early stage of the development process.
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Table 2. Distribution of studies, sectors and ICT typologies at government level

Structural government factors

# Studies ICT type Sector Financial capacities 'Cl':s:cni:?:sl Legal issues Go(\:/jlirsjrrr:eent
S1 Amann et al. (2016) Social networking Health ® ® ®
S2 Angelini et al. (2016) Mobile phone Health, public transport @
S3 Artto et al. (2016) - Health, public transport @
sS4 Baka (2017) Information management system Education, health and safety @ ®
S6 Brynskov et al. (2018) Environmental sensors Environment @
S11 Da Silva and Albano (2017) Information management system Government information service ®
s12 Feller et al. (2011) E-mail, open data repository and social !—Iealth, eQUcatlop and government ®
networking information service
S15 Ghanbari et al. (2017) Mobile phone, wireless technology Health, public transport ®
S18 Gutiérrez et al., (2018) Er_mronment sensors, mobile phone and Education, environment and public transport ©
wireless technology
S20 Henwoord and Hart (2003) Information management system Environment, health ®
S23 Khayyat and Bannister (2017) Open data repository Government information service @@
S24 Kinawy et al. (2018) Social networking Environment @
S26 Lecluijze et al. (2015) Early warning system Health @ @ ®
S27 Linders (2012) Social networking aEr?c;J;itall?tﬁ government information service @
S28 Lobel et al. (2016) Information management system Environment @
S30 Maciuliene (2018) Augmerted reality, mapping and social Environment @)
networking
S32 Medaglia (2012) - Government information service @
S33 Meijer (2012) ;c())cl;?lle?etworkmg and telephone (fixed or Safety ©
S34  Meijer (2015) ;%ct;?lle;etworkmg and telephone (fixed or Safety O® QR
S39 Szkuta et al. (2014) Social networking Education, health and public transport @)
S40 Timmerman et al. (2016) Tele-healthcare system Health ®
S41 Trivellato (2017) Social networking and information management Environment, public transport ®
system
S43 Uppstrom and Lénn (2017) Information management system Environment © @@ ®
S46  Vanden Hazel et al. (2012) Social networking Health ®
S48 Yaraghi et al. (2015) Information management system Health @@

Source: Scopus and Web of Science. Coding: © = enabler, ® = barrier
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5.1.1. Financial capacity
Shortage of finance is acommon barrier to a government’s promotion of ICT-enabled co-
production: lower cost projects tend to be most successful.
Barriers
e Thesignificant financial resources required to establish and maintain ICT-enabled
co-production.
e Politically motivated governments may not prioritise projects promoting ICT-
enabled co-production.
e A lack of coordination may negatively affect efforts to scale-up locally-based

ICT-enabled co-production initiatives to the national level.

Enablers
e Low-cost approaches to ICT-enabled co-production diminishes the financial
burden to government.

e Financially autonomous governments, such as local government, face fewer

barriers to implementing ICT-enabled co-production projects.

Financial capacity as a barrier to ICT-enabled co-production is discussed in 7 of the
papers. Most of these studies examine how financial capacity affects the early stages of
ICT-enabled co-production, principally, whether or not it was taken up in the first place.
One of the major barriers to government take-up of ICT-enabled co-production, reported
in all seven studies, is related to problems surrounding a shortage of finance. Three main
kinds of barriers to ICT-enabled co-production are identified. The first barrier is the vast
financial resources required to establish and then maintain a major ICT-enabled co-

production initiative, such as an online open innovation community (S1), which may
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spiral upwards as regards costs (S12, S15, S41). The second barrier to finance is political:
S46 shows that government’s financial priorities are often politically motivated, and
when these do not coincide with the ICT initiative, this is likely to be blocked. The third
barrier is associated with financial coordination, which may negatively affect efforts to
scale up locally-based ICT initiatives to the national level. If budgets are controlled
locally, forging collaboration at the national level can be an impediment (S34). Where
competition exists among local providers, such as the case of US hospitals, local financial
support is highly uneven, complicating the task of financial support to scale up a national
ICT initiative (S48).

As regards enabling factors associated with finance, two key issues emerge.
Overall, financial impediments to the deployment of ICTs in co-production are reported
as lower where governments or public agencies opt to use low-cost ICTs (S2, S6, S27,
S32, S48, S43). For example, S32 finds that the use of ICTs such as wikis and social
networking are effective in involving citizens and other users in co-producing academic
knowledge at a low cost. Should the deployment of ICTs be unsuccessful, governments
do not have to bear a high financial risk — in other works, the cost of technological failure
is low (S39). In addition, where ICT initiatives are established in a financially-
autonomous community, ICT-enabled co-production is reported to have been successful
(S33, S34). For example, S30 demonstrates that the introduction of open-source sharing
services in the design of digital platforms allows citizens to access software codes to
engage in the development of their own online communities while maintaining
government financial requirements relatively low. Finally, the use of low-cost ICTs on
part of government in financially autonomous communities has been quite successful in

promoting ICT-enabled co-production initiatives.
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5.1.2. Technical capacities

Skilled workforce shortages constitute a barrier to ICT-enabled co-production. This can
be rectified with adequate improvement in staff training, which also reduces the

likelihood of technical failures.

Barriers:
e Poor project execution gives rise to technical errors in the use of ICT-enabled co-

production.

e Lack of planning for the day-to-day ICT use may lead to the failure of ICT-

enabled co-production initiatives.

Enablers:

e Establishing regular technical training reinforces staff knowledge to support ICT-

enabled co-production.

e A planning manual that supports staffs on how to act in case of doubt is useful to

minimise failures in the process.

The technical capacity of government staff is a highly significant factor when explaining
both barriers to and enablers of ICT-enabled co-production in government. Logically,
when government-employed staff lack adequate technical capacities, this proves a
significant barrier to ICT-enabled co-production projects. Four studies in the systematic
review detect major difficulties associated with managing ICTs in government once

projects have been installed. These difficulties are linked to an initially badly executed
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implementation of an information management system, whereby technical errors lead to
bad decision-making (S43), or a lack of planning for day-to-day use by staff of the system
once introduced. For example, where data is complex to manage and staff have not been
provided with the necessary knowledge about the tools or a helpdesk (S11, S28), ICT-
enabled co-production projects are hindered. In another study, staff exhibited strong
reluctance to acquire the necessary technical capacities to engage in an Open Government
initiative when they had not been given guarantees about plans to make data available in
the longer-term (S23).

However, the literature also offers some factors whereby technical capacity of
government staff positively develops ICT-enabled co-production. For example, S26 finds
that, where staff training is improved, fewer technical failures occur, due to two
mechanisms. First, a well-designed work manual that guides staff on how to act in the
case of doubt proves useful. Second, the organization of extra training sessions to
reinforce staff knowledge is important. These mechanisms have a knock-on effect in that
staffs’ technical knowledge about software and hardware, and their enhanced pedagogical
skills, help them to improve the use of ITCs citizens, which, in turn, reduces technical
failure (S23, S43). This is seen in S18, where a set of rewards is introduced within an
online platform, OrganiCity, to promote citizens’ collection of data using Internet of
things devices in order to identify possible errors. Another finding is that the engagement
of citizens at an early stage of the development process enables pedagogical action by

staff to be more fluid and rapid (S3, S4, S24).

5.1.3. Legal issues
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Complex regulation can prevent government from taking up ICTs to co-produce. A
clearer and well-defined regulatory framework that promotes deployment of ICTs may

facilitate co-production.

Barriers:

e When regulation is very complex, governments may require the participation of
external agents or experts, increasing the operating costs and time required to
implement ICT-enabled co-production projects.

e Regulatory changes may alter the implementation and development of ICT-
enabled co-production.

Enablers:
e Government support of the introduction of regulation focused on facilitating ICT-

enabled co-production

Legal issues are a fundamental factor as regards helping and hindering ICT-enabled co-
production projects. As regards barriers, four studies find that when regulation is highly
complex, this can prevent governments from taking up ICTs to co-produce. S1 concludes
complex issues surrounding required legal changes on data protection and privacy in
healthcare caused significant delays in the deployment of ICT solutions inco-production
in several countries. Another situation where legal issues present barriers to ICT-enabled
co-production is when regulatory changes alter the tasks and organization of the actors
involved in the process. For example, S4 finds that legal changes delayed the
implementation of a web-based platform across Zambia. In another study, S43 finds that
changes in the Swedish Forestry Act require constant updates of eAvverka, a management

information system for handling forest-felling applications, that resulted in failures when
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participants used old versions. Finally, legal issues act as barriers to ICT-enabled co-
production when regulation is so complex that it requires the intervention of external
consults or legal experts. For example, S28 finds that, as result of a burdensome
legislation on environmental and labor protection, the German authorities required the
intervention of legal intermediaries to support them in the deployment of ICTs in co-
production.

As regards enablers, one paper establishes a positive relationship between law and
ICT-enabled co-production: this is the case of the Dutch government which proactively
introduced regulation to fully address concerns about professional confidentiality
between practitioners and patients in healthcare services (S26). Highly complex
legislation is proven to discourage the deployment of ICTs in co-production and it
requires the intervention of external intermediaries as legal advisers. The development of
a specific regulatory framework on the use of ICTs in public services concerning data

protection and privacy is fundamental to facilitate ICT-enabled co-production.

5.1.4. Government culture

Perception on the part of government staff that ICTs are intrusive creates resistance to
ICT-enabled co-production. Great efforts to persuade staff of the benefits of ICT-enabled
co-production go towards improving this situation.
Barrier:
e Negative attitudes on the part of staff towards ICTs because they feel this is a
threat to their professional position.

Enabler:
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e Efforts to convince staff on the advantages of ICTs as an adequate instrument to

improve the provision of public services.

A number of papers from the systematic review provide insights into the cultural factors
exhibited by government organizations (governments or public agencies) that are
associated with being a barrier to or an enabler of ICT-enabled co-production.

Five papers analyse how organizational culture may create resistance to the use of
ICT in co-production. Several papers discuss situations in which government staff
perceive ICTs as potentially controlling and intrusive, introducing too much rigidity to
the organization. For example, S20 finds that midwives perceive medical ICTs such as
electronic patient records as a threat hampering their professional position and work
organization at the hospital. Other papers (S1, S26, S40) report negative attitudes on the
part of physicians to co-produce with patients, expressing a preference to not have to
contact patients by email or web-based chats. In another study, police officers are
reluctant to use ICTs for co-production with citizens as they felt this diminishes their
importance as a service provider (S34).

As regards cultural factors associated with enabling ICT-enabled co-production,
government efforts have focused on persuading staff to use ICTs to improve the
efficiency of the public service in question. A good illustration is in the police force where
efforts convinced professionals working in the safety and justice system that Citizens Net
was a better instrument to solve crimes than, for example, television programmes on

missing persons (S34).

52.  Citizen barriers to and enablers of ICT-enabled co-production
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Some 33 out of the 48 studies included findings on specific citizen factors that influence
the take-up of ICT-enabled co-production. Table 3 presents the distribution of studies
which report information of the citizen factors analysed, the public services in which co-
production takes place, as well as the ICTs involved in the process. The most commonly
cited structural barriers included technical skills and demographics (particularly, age and
gender), whilst a number of cultural barriers were also discussed, including trust in

government and social factors.

5.2.1. Technical Skills

A lack of technical skills, along with a negative attitude toward ICTs, tend to reduce the
participation of citizens in ICT-enabled co-production. The combination of bottom-up

processes and ICT training is key to reduce citizens gap of technological skills.

Barriers:
e Lack of training to prepare citizens for ICT-enabled co-production

o Difficulties in understanding the terms and conditions associated with certain

ICTs
Enablers
¢ Including citizens in the early stage of ICT-enabled co-production enhances their
knowledge of ICT use
e Deploying only the most common ICTs, such as telephony, encourages
participation of citizens from different demographic backgrounds in ICT-enabled

co-production.
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Table 3. Distribution of studies, sectors and ICT typologies at citizen level

Structural citizen factors

Citizen culture

# Studies ICT type Sector Age Technical skills Gender Trust Social dynamics
S1 Amann et al. (2016) Social networking Health ©
S2 Angelini et al. (2016) Mobile phone Health, public transport ©®
S5 Bifulco et al. (2017) - Environment, public transport @
. E-mail, social networking and telephone . . .
S7 Buchmdiller et al. (2011) (fixed or mobile) Education, environment, public transport @@
S8  Burch and Harris (2014) Massive Open Online Courses (MOOCs)  Education @) ®
S9 Chatfield et al. (2013) Early warning system Government information service @
S10 Criado and Villodre (2018) Social networking Government information service ®
S11 Da Silva and Albano (2017) Information management system Government information service @
S13 Ferreira (2017) Social networking Education @
S14 Gao (2018) Social networking and fixed telephone Government information service ®
S16 Granier & Kudo (2016) Information management system Environment ® ® ® ®
S17 Gutiérrez et al. (2016) Environmental sensors (1oT) Environment @
S19 Hardill & Mills (2016) Ehg“:;' social networking and mobile Education O®
S20 Henwoord & Hart (2003) Information management system Environment and Health ®
S21 Huang (2015) Massive Open Online Courses (MOOCs) Education @@
.. Blogs, e-mail, social networking and .
S22 Karahasanovi¢ et al. (2009) television Education @@ ®
S23 Khayyat & Bannister (2017) Open data repository Government information service ®
S25 King & Cotterill (2007) Information management system Education and health ® ®
. . . Education, government information
S27 Linders (2012) Social networking service and health @)
S28  Lobel et al. (2016) Information management system Environment @)
Maciuliené and Skarzauskiené Augmented reality, crowd-mapping and .
529 (2016) social networking Environment ® ®
531 Mayangsari and Novani (2015) R Eac:(tejf;tlon, health, public transport and @
533 Meijer (2012) i??rlm?)lb?%workmg and telephone (fixed Safety ® @®
- Social networking and telephone (fixed
S34  Meijer (2015) or mobile) Safety @)
S35 Millward (2003) E-mail, fixed telephone and television Education P® ®
S36 Mufoz-Erickson (2014) Social networking Environment ®
S37 Nambisan and Nambisan (2017) Info_rmatlon management system and Health ®
social networking
S38 Roussinos and Jimoyiannis (2013) Blogs, social networking and wikis Education @)
S39 Szkuta et al. (2014) Social networking Education, health and public transport @)
S42 Tursunbayeva et al. (2017) Social networking Health ©
S44 van den Heerik et al. (2017) Social networking Health @
Cloud system, social networking and . .
S45  van der Graaf and Veeckman (2014) wireless technology Environment, public transport PR
S47  Wildevuur and van Dijk (2011) Tele-healthcare system Health ©

Source: Scopus and Web of Science. Coding: © = enabler, ® = barrier

23



Twelve studies analyse the relationship between technical skills and citizen ICT-enabled
co-production. Five studies find that citizens with fewer technical skills, or a negative
attitude towards trying out new ICTs, were less engaged with government ICT-enabled
co-production initiatives than citizens with more skills (S14, S16, S25, S29, S37). The
major reason for this is that citizens are simply unprepared, technically or psychologically
speaking, for specific ICT developments (S22, S45). For example, S45 examines the City
of Ghent’s promotion of mobile phone-based applications to facilitate citizen co-
production of public services. However, a lack of technical skills or perceived difficulty
on the part of the citizen are shown to be a major hindrance to ICT-enabled co-production
by citizens (S45). Other factors include difficulties experienced by citizens as regards
understanding the terms and conditions of open government data (S23), and a general fear
of being humiliated (S35).

The literature also includes mechanisms which may enable citizen ICT-enabled
co-production. One key method is to reduce citizens’ “gap” of technical skills required
by a given technology using a combination of bottom-up processes and technological
“push”. Including citizens with diverse technical and demographic backgrounds in the
early stages of ICT development, for example, within Living Labs and Smart City
initiatives, has been found to increase the successful use of ICTs for co-production (S5,
S17, S45). Another strategy with a similar aim pursued by co-production initiatives is to
only deploy the most commonly used ICTs, such as fixed and mobile telephony, as in the

case of Citizens Net (S34).

5.2.2. Demographics

24



Older people and females use ICT-enabled co-production less than their younger and
male counterparts. Regardless of age and gender, those citizens possessing technical skills
tend to actively use ICTs in public services’ co-production.
Barriers:
e Older people who lack technical skills have more trouble using ICTs to co-
produce.
e The adoption of ICT in co-production might bring a “second digital gender
divide”
e Generational differences: older women tend to use ICTs to co-produce less than
younger women
Enablers:
e Government can design ICT training programmes focuses on older people.
e The design of ICTs matters for older people. Co-production may be facilitated
through the use of user-friendly ICTs.
e Government policy is an essential instrument to reduce the gender digital divide

in ICT-enabled co-production “egalitarian discourse”.

The two most commonly cited demographic traits of citizens in the studies are age and
gender. As regards the use of ICTs by older people more generally, it is already well-
known that a so-called digital “generational” or “grey” divide exists. In its crudest form,
this suggests younger people are more active ICT users than older people. Overall, the
systematic review confirms this pattern: of the 7 studies which include the analysis of
age, the majority find that, although older people often have a positive attitude towards
ICT-enabled co-production, they tend to engage in these activities less frequently than

younger people overall. There are, however, many important nuances as regards the
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relationship between age and use of ICTs to co-produce. To fully understand this, other
factors, including technical skills, emotional needs, type of technology and the perceived
ease of use of the ICT in question also need considering.

One finding common to many studies is that older people who lack technical skills
are hindered from using ICTs to co-produce. Experiments conducted at the Swiss Senior
Living Lab experimentation, for example, report older people without ICTs skills
perceive technologies as being too hard to learn how to use (S2). Similar findings are
found in S16, S19, S21, S22 and S35. Older people lacking technical skills are more prone
to worry about cyber-crime, as seen in S19. In addition, S35 conducted surveys in a
deprived zone of England, and shows older people believed they lacked the skills or were
“too old” to use the Internet, and were worried about being humiliated by their
grandchildren.

A second, related, finding is that older people lacking technical skills may reject
using ICTs to co-produce when they perceive this may reduce their social contact with
others. For example, as regards co-production in health, S21 and S35 find older people
believe using ICTs might diminish their contact time with health professionals. In the
context of energy co-production in Japanese smart cities, S16 finds older people would
prefer to co-produce collectively rather than use ICTs to co-produce in an individualistic
fashion.

Turning to factors that enable older people’s co-production, possessing technical
skills seems central. First, when older people have the ICTs required, they can be just as
active —and on specific occasions, even more active — than younger people co-producing.
This is particularly the case when older people perceive using ICTs to improve social
bonding or using their “memory” to improve the world. Technically-skilled older people

seem motivated to co-produce with ICTs in order to improve their own personal safety,
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health, and that of their families (S19). For example, a field experiment with older people
with dementia in a nursing home showed the potential of communicating to their social
circle using a tele-healthcare device, Scottie, in a non-verbal way (S47). Similarly, older
people with technical skills are just as likely to use the internet to contact Public
Administration, and even more likely to use ICTs to express their political opinion than
younger people (S22). Clearly, governments can tailor ICT training with specific
consideration for the elderly. Though some studies show cross-generational teaching (by
the young to the elderly) can make some older citizens feel ashamed (S35), there are other
positive examples where the young successfully help older citizens overcome their fears
and negative approaches to technology (S21). A second major factor repeated across the
studies is that the design of ICTs matters. Interestingly, older people often reject using
technology that appears to be made “for” older people — as this is tantamount to admitting
one belongs to this group and is thus “stigmatising” (S2). Instead, co-production may be
facilitated when user-friendly, easy-to-operate and universally used ICTs are deployed,
such as intuitive touchscreen smartphones.

As regards the relationship between gender and ICT use, the so-called “gender
digital divide” — whereby women tend to be less active users of ICTs than men — has been
widely explored (Hilbert, 2011). Given this, some scholars have worried that the
introduction of ICTs to the co-production process might bring about a “second digital
gender divide” (S10).

Two of the studies in the systematic review which considered gender found
women were indeed less likely than men to use ICTs to co-produce. This was the case for
a range of scenarios, including studies taking into account citizens of different ages and

occupations within different ICT sectors. However, to provide a nuanced understanding
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of the relationship between gender and ICT-enabled co-production, other factors,
including age, education, profession, and technical skills, also need to be considered.

A first set of studies found women less likely to use ICTs to co-produce than men
in diverse scenarios. For example, S10 finds that female public sector workers tend to use
less than their male co-workers the most successful social media community, NovaGob,
implemented across Spain and Latin America to collaborate and exchange knowledge and
create public sector innovation. In a similar vein, S33 finds that females were less likely
than males to participate in Citizens Net, an ICT service to co-produce safety. A number
of studies present findings on the reasons for which women may resist ICT- enabled co-
production. For example, S20 finds that women working as midwives in the UK
Maternity Service actively resisted the introduction of ICTs - in the form of the electronic
patient record (EPRs) — because either they perceive they have insufficient time or interest
to undertake this, or they believe manager (usually, male) are intent on interfering with
their job that is to fundamentally help other women successfully give birth.

A second major finding in the studies is that there is an important generational
difference: older women are less likely to use ICTs to co-produce than younger women.
So, for example, S7 found that older women often preferred traditional social contact,
and, when using ICTs, preferred traditional voice telephony over more recent
technologies. Older women expressed their reluctance to use ICTs as these were
perceived to encroach on their private lives, adding to existing stress levels.

As regards factors associated with enabling ICT-enabled co-production in the
category of gender, youth is central. S7 found young girls at school to be just as motivated
as boys to use ICTs for social networking. This finding suggests that any gender digital

divide can be broken down through targeted government policy. For example, S13
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demonstrated how strong gender stereotypes around ICT use are still deeply pervasive
even among young school children, and that campaigns to attract female students to the
Internet are further required to disrupt stereotypes. S8 similarly finds the promotion of
“egalitarian discourse” crucial to improving take-up of internet-based open courses by
females.

As regards older women, those who possess ICT skills, and are heavily involved
in a professional career and/or family, tended to use ICTs to co-produce in specific fields,
particularly, with a view to improve the organizational complexity of their lives, such as
for physical and psychological health, as well as for emotional connectedness with family

(S7).

5.2.3. Citizen culture

A number of cultural attributes are shown to be significant as regards citizens’ propensity
to engage in ICT-enabled co-production. The most commonly cited issues in the literature

include trust in government and social and other dynamic aspects.

Trust in Government
A lack of trust in the government tends to reduce the participation of citizens in ICT-

enabled co-production.

Barriers:

o Citizens who are suspicious of the government are less likely to engage in ICT-

enabled co-production.
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e Immigrants and young people are suspicious of staff members and tend to not use

ICTs to co-produce with them.
Enablers:
e Adopting policies aimed at enhancing citizen engagement in ICT-enabled co-
production initiatives increases trust in government.
¢ Including intermediaries in ICT-enabled co-production helps to strengthen trust

between citizens and governments.

The image citizens have of governments constitutes an important barrier to ICT-enabled
co-production: a lack of trust in government means a citizen is less likely to use ICTs to
co-produce (Margetts and Dunleavy, 2002). This relationship is also found in the
systematic review, which underlines the centrality of trust in government to achieve ICT-
enabled co-production. Five studies detected a lack of trust in government impeded
citizens from using ICTs to co-produce (S16, S25, S29, S33). For example, S16 finds lack
of trust (a fear the government may be manipulating citizens) as a key impediment to the
promotion of citizen co-production of energy in Japanese smart cities. In another study,
researchers find immigrants and young people were suspicious of the police and avoided
using ICTs to collaborate with them (S33).

Where trust in government is greater, studies (six) found that ICT-enabled co-
production becomes more prevalent. Indeed, some studies find that the active
involvement of citizens in public service delivery and trust in government may be
positively be correlated in a bidirectional way. S39 demonstrates that the greater the
citizen participation in public service delivery, the greater the trust they have in the
government. S33 finds that the success of the initiative, Citizens net, in which citizens

co-produce with the police to improve the effectiveness of safety services in the
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Netherlands, led to a bolstering of citizen trust in the police. In contrast, S1 and S27 argue
that the more citizens trust government, the more they will actively participate in
government ICT-enabled co-production initiatives. Other studies highlight the important
role of intermediaries as a “bridge” of expert knowledge that help to strengthen trust
between citizens and government through ICTs (S11, S28). For example, S28 shows that
in specific cases that are highly complex legally and technically, such as the one that
affects environmental protection regulations in Germany, the involvement of
intermediaries or experts on these issues improved the relationship of mutual trust with

the government by using a common technical language.

Social dynamics

ICT-enabled co-production may be avoided if citizens feel it may disrupt existing social
dynamics or where there is an impediment to participation. However, if citizens think co-

production will increase new collaboration, they may acceptit.

Barriers:
e Citizens avoid engaging in ICT-enabled co-production when they fear their
traditional forms of co-production can be threatened by ICTSs.
e Specific ethnic, social and language differences may hinder ICT-enabled co-
production.
Enablers:

e Where ICT-enabled co-production created collaboration, it seems to be more

attractive for citizens.
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Social dynamics also influence ICT-enabled co-production. As regards barriers, several
papers found that citizens avoid participating in ICT-enabled co-production if they feared
their traditional forms of social interaction were threatened by technologies. For example,
in the case of the Japanese smart city (S16), older citizens avoided ICT-enabled co-
production because they perceived this replaced more traditional, social and collective
form of co-production. Other studies find that specific ethnic, social and language
differences may hinder citizen participation in ICT-enabled co-production (S8, S36).

As regards enablers, where ICT-enabled co-production creates collaboration, it may
prove attractive to some citizens. For example, S38 finds that highly collaborative groups,
rather than groups composed of individual learners, were more likely to be active “wiki”
content creators. In other studies, highly collaborative groups constituted an essential
form of ‘social capital’, with a shared sense of identity, and actively engaged in the co-
production of public services (S9, S42, S44, S31). S9 finds that collaborative groups in
Indonesia with a shared understanding about disaster situations played a fundamental role
in the co-production of time-critical information services on tsunamis and earthquakes
using social networking such as Twitter. S44 similarly finds that collaborative groups
were able to boost the impact of campaign messages aimed to reduce unhealthy behaviors
such as smoking, through the co-production of the health campaign initiated by the Dutch

Cancer Society on Facebook and Twitter.

6. Conclusions

This paper offers the first systematic review on what we know about the barriers to, and

the enablers of, ICT-enabled co-production among government and citizens around the
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word. Policy-makers and politicians have voiced their support for the deployment of ICTs
and a number of initiatives have been rolled out. Theoretically speaking, ICT-enabled co-
production of public services is justified by the idea that this can improve the delivery of
public services. Before summarizing the findings and pointing out a future research
agenda, we mention the limitations of the methodology used in this study, the systematic
literature review.

First, with the aim of achieving maximum objectivity, we carefully applied
inclusion and exclusion criteria to screen potentially relevant studies for our systematic
review. However, there is unavoidable subjectivity in the screening process that may
affect the results of the systematic review. Second, although this systematic review
covered two important scientific databases, Scopus and Web of Science, it did not cover
other sources, such as Google Scholar, which means potentially relevant contributions on
the topic may have been missed. Third, this paper relies to a great extent on empirical
studies which have relevant policy implications. However, the systematic review
methodology offers few possibilities for generalization, making comparison between
these studies very difficult. In this vein, further research based on quantitative analysis,
such as experiments, could be relevant to obtain greater knowledge. Fourth, though a
systematic review provides an overall picture of what has been published on the topic to
date (country, sector and type of ICT), policy recommendations cannot be drawn. For
example, we have little idea about the relative importance the kind of ICT has upon the
potential success of ICT-enabled co-production based on this methodological approach.

As regards our findings, we looked at possible government enablers and barriers
affecting ICT-enabled co-production. We distinguished difference between structural and
cultural factors first looking at the government side. On the structural side, the key

government barriers are associated with shortage of finance, inadequate technical skills
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of staff and complex regulation, including, for example, privacy legislation that is not
adapted to share patient data among practitioners. On the cultural side, barriers are
associated with resistance of professional staff to use ICTs in co-production. One specific
case in point is a medical practitioner, for example, who may be opposed to sharing
medical data with patients directly through e-mail or chats. As regards government
enablers, these are also associated with structural factors: government selection of lower
cost ICT solutions, adequate staff training, and government support to adapt regulation to
ICT-enabled co-production. In this regard, the literature provides examples in which
governments undertook action to overcome problems associated with the lack of
professional confidentiality between practitioners and patients when using different types
of ICTs in healthcare services. On the cultural side, the review includes examples of
government solutions to restore trust between citizen and governments. For example, one
way of strengthening trust in government is through intermediaries or experts as advisers
in ICT-enabled co-production initiatives.

On the citizen side, our we found that major barriers are related to demographic
factors. Some studies reported that older people and females tend to use ICTs to co-
produce less than their younger and male counterparts. To some extent, then, the literature
review identifies a “second digital divide” as regards ICT-enabled co-production. In
addition to the lack of technical skills, citizens may decline to use ICTs because of their
worries and negative emotions around technology, such as the fear of being humiliated
by their grandchildren when using them. As regards cultural barriers, a lack of trust in
government, specific ethnic, social and language differences, and fearing disruption of
traditional forms of social interaction were relevant. Older people may avoid using ICTs
if they perceive that these technologies reduce their social contact with other groups of

citizens. As regards citizens’ enablers, most reviewed studies identify an  earlier
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involvement of citizens in ICT-enabled co-production, particularly in the design phase,
as a means of encouraging interaction using ICTs. Other enablers consist of running
tailored technical training for citizens in order to overcome their barriers to use ICTs. For
example, government implementations aimed at designing user-friendly and easy-to-use
applications, which are attractive and avoid stigmatizing certain groups of citizens, may
encourage citizens to co-produce. Finally, this review shows that citizens are more likely
to participate in ICT-enabled co-production when they constitute collaborative groupsas
a form of social capital, which tends to strengthen trust among participants.

What should the future of this research agenda look like? Both conceptual and
methodological advances are required. As regards the first, greater work is needed on the
conceptualization of different modalities of ICT-enabled co-production. Beyond
categorizing ICT-enabled co-production by the name of the ICT (telephony, social
networking, email, etc.), it may be worth categorization by affordability and ease of use,
given this review found that the simple and cheaper ICTs tended to face fewer barriers —
but this finding needs testing and development. As regards the second, future research
could aim to apply a quantitative approach to better understanding the barriers to and
enablers of ICT-enabled co-production, perhaps by doing experiments. What we found
in this review is that a category such as “gender” has no fixed influence as regards a
barrier to or enabler of ICT-enabled co-production. Instead, gender needs to be considered
alongside other factors, such as education, family situation, work status, and so forth.
Hence, experimental approaches are ideal to learn more about the potentially interactive

effects of the multiple factors included in this review.
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