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Abstract

By adopting a user’s perspective, this paper aims
at shedding light on the challenges that hinder use of
OGD as well as on the practices and strategies put in
place to overcomethem. Weusea systematic literature
review and analyze 35 papers on OGD use, which
show three main challenges (awareness and
discoverability, behavioral intention, and technical
and data-related skills) and four main strategies to
overcome these challenges (training and workshops,
collaboration and mutual support, engagement
activities, and social influence). We conclude that
further research is needed that 1) addresses both
demand and supply challenges and the relationships
between these two types of challenges, 2) takes into
account the relationships between the three types of
user-related challenges, and 3) analyzes theimpact of
different strategies in overcoming challenges that
prevent the use of OGD.

Keywords: open data, open government data, OGD,
OGD use, OGD strategy

1. Introduction

Over the past ten years, open govemment has
become an essential condition for participatory,
inclusive, and open decision-making atall levels. An
open government is a transparent, collaborative, and
participative government, which achieves its goak by
means of the intense use of information and
communicationtechnology toolsand, in particular, of
open data and open action (Gasco-Hernandez, 2014).
Open governmentdata (OGD) has actually become
one of the most important initiatives implemented by
governments worldwide to achieve greater levek of
openness.

Defined as government data that are technically
accessible for useby citizens and stakeholders without
legal, economic, or political restrictions (Meijer,
2013), OGD may support administrative openness in
government, encourage citizen  participation,
strengthen public services, promote innovation across
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society,andincrease public accountability (Saxena &
Janssen, 2017; Machova et al., 2018).

The benefitsof OGD have often been linked to the
promotion of transparency. For example, through
OGD, governments may disclose information about
the public sector's performance, including budgetary
data,andalert the public of legal violations (Kucera &
Chlapek, 2014). Transparency goes hand in hand with
accountability and, in this respect, it enables the public
to challenge government decision making and the
inputs that drive those decisions (Linders & Wilson,
2011). OGD may also strengthen the chances of
promoting and adopting a collaborative and
participatory policy process (Soegiono, 2018).

Although several studies acknowledge the
transformative potential of OGD, there is limited
empirical evidence of such transformation due to
scarce data use (Ansarietal.,2022; Quarati, 2023). In
this respect, numerous studies have addressed
implementation challenges and have discussed the role
played by, among other, task complexity, information
quality, technical barriers, organizational culture,
context, and financial obstacles (Janssen etal., 2012;
Ruijer et al., 2017; Safarov etal., 2017; Mutambik et
al., 2021; Kawashita et al., 2022). Most of these
studies have taken a supply side; that is, they have
studied challenges of implementation that are under
the control of OGD providers (i.e., governments)
instead of focusing on the challenges related with the
ability of usersto actually use OGD (what we callthe
user’s perspective or the demand side).

Our study aims at shedding light on the
challenges that hinder use of OGD from the user’s
perspective wellason the practices and strategies put
in place to overcome them. Two research questions
guide our study:

1. Whatare the user-related challenges of OGD use?
2. What are the strategies to overcome the user-
related challenges of OGD use?

To answer these two research questions, we adopt
a systematic literature review approach. Reviewing
relevantliterature helps better understand the extent of
the existing work and identify research gaps that can
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develop new theories (Xiao & Watson, 2019). In
addition, a systematic literature review helps
researchers make sense of large bodies of information
and answer different types of questions (Petticrew &
Roberts, 2006). Further, it may help identify areaswith
spurious certainty; that is, areas about which we think
we know more than we do, but there is inadequate
convincing evidence to support our beliefs.

This paperisorganized as follows. The following
section describes the research design, including the
article's search strategies and review methods. In the
third section, we present the literature review results.
This section is divided into two sub-sections: barriers
to using open data and strategies to encourage open
data use. In the last section, we discuss the literature
review results and some strategies being implemented
to overcome the barriers and conclude suggesting
some avenues for further research on the barriers and
strategies to encourage open data use from a user’s
perspective.

2. Research Design

2.1. Search Strategies

We used two main search strategies. First, we
searched two databases, the University at Albany
library databases, which includes journak and
conference proceedings, and the EBSCO databases.
Second, we searched for articles in specific joumals
and conference proceedings in the fields of digital
government and public administration. In particular,
we searched the following journals: Govemment
Information Quarterly, Social Science Computer
Review, Public Administration Review, Information
Polity, Administration and Society, and Public
Management Review. Conference proceedings
included the International Conference on Theory and
Practice of Electronic Governance (ICEGOV), the
International Conference on Digital Govemment
Research (dg.0), and the Hawaii International
Conference on System Sciences (HICSS).

In all our searches, we used the following search
words: “open data use” OR “open data utilization” OR
“OGD use” OR “OGD utilization” OR “open
government data use” OR “open government data
utilization.”

Studies identified in our searches were included
in the review if they met all the following criteria. In
field criteria, studies should address OGD use by
individuals or organizations. The study’s topic shoukd
describe OGD use-related challenges or strategies and
practices promoting the use of OGD. All study
research designs were included, although systematic
reviews were not included to prevent duplication of

studies. We included internationally peer-reviewed
journalarticles and conference proceedings written in
English. Since research on OGD has been ongoing
since early 2000, our studies included articls
published between January 2000 and February 2023.

2.2. Review Method

To ensure reproducibility and transparency of the
literature review, this study followed the Prefened
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) (see Figure 1).

Articles identified from:

University at Albany Library (n = 57)
EBSCOhost (n = 156)

Selected Journal (n = 56)

Selected Proceeding (n = 15)

!

Article screened on eligibility criteria
based on title, abstract, and keyword
(n=284)

(1dentification |

)

Articles excluded (e.g.
duplicates, systematic
reviews, and suitability with
keywaords) (n = 218)

l

Article screened on eligibility criteria
based on full-text (n = 66)

i

Screening

Article excluded (no
—| information on determinants)
(n=31)

Article included in review (n = 35)

[Included | |

Figure 1. PRISMA flow diagram

In the identification stage, we screened the
papers’ titles, abstracts, and keywords. We found 57
papers in the University at Albany library and 156 in
EBSCOhost. We also selected 56 additional papers
from specific journals, and 15 from selected
conference proceedings. After deleting duplicates, we
obtained 66 unique studies.

During the second stage, screening, we screened
the full text of the 66 papers against the eligibility
criteria, and particularly thatof topic, which led to the
inclusion of 35 publications. Different publication
sources, geographical region, methodology, and study
participants contributed to the diversity of the 35
articles.

The characteristics of the papers are presented in
Table 1.

Table 1. Characteristics of included studies

# of
publication
Source 26
Journal Government Information 7
Quarterly
Information Polity 3
Aslib Journal of 1
Information Management
Public Administration 1

Page 2172




Information Science 1
# of
publication
Foresight 1
Source Webology 1
Journal Transforming 1
Government: People,
Process and Policy
eJournal of eDemocracy 1
and Open Government
Technology in Society 1
Big Data and Cognitive 1
Computing
Journal of Organizational | 1
Computing and Electronic
Commerce
Data 1
International Federationof | 1
Library Associations and
Institutions
Journal of Educational 1
Media and Library
Sciences
Information Systems 1
Frontiers
Telematics and 1
Informatics
Comparative Education 1
and Development
Conference 9
ICEGOV 3
dg.o 1
Conference for E- 1
Democracy and Open
Government
European Conferenceon | 1
Digital Government
International Conference | 1
on Asia-Pacific Digital
Libraries
iConference: International | 1
Conference on
Information
International Conference | 1
on Research Challenges
in Information Science
Method
Theoretical 1
Empirical Qualitative 19
Quantitative 14
Mixed method 1
Geographic | Europe 14
region North America 9
East Asia 4
South Asia 4
South America 2
Western Asia 1
Multiple countries 1

Table 1 shows the diversity of publication in
terms of publication source, methods, and geographic
regions. It is interestingto note thatmost studies were
published by Government Information Quartery,
followed by Information Polity. These two joumak
are considered digital government journals and,
therefore, examine the intersections of policy,
information and communication technologies,
government, and policy. From our point of view, this
fact indicates that most research on open govemment
data from a user’s perspective has been conducted
taking into account the digital government literature
and background.

Table 1 also indicates that most studies address
the use of OGD in Europe and North America, which
is consistent with the fact that countries in these
regions (e.g., Canada, the United States, and the
United Kingdom) have adopted open data initiatives in
the last fewyears. It may also pointto the maturity of
OGD portals in these two regions and, therefore, to a
focus on use as well as to a shift from a supply’s
perspective to a demand’s perspective. In addition,
Table 1 shows thatresearchon OGD use is also taking
place in countries that belong to the so-called Global
South (e.g., Bangladesh, Brazil, India, and Pakistan),
showingthat opengovernment, and open govemment
data, in particular are two global phenomena.

Interestingly, it seems that studies on OGD use
are empirical, with only one conceptual paper found in
our systematic literature review. In this respect, there
seems to be a balance between studies that use
gualitative methods and studies that use quantitative
one, although we could only find one study that
employed a mixed-method approach. Although Table
1 does not show this information, our review shows
that qualitative studies adopt case study approaches as
well as a range of qualitative methodologies, such as
participatory observation, content analysis, and in-
depth interviews with different stakeholders (such as
OGD portal users, public servants, and researchers).
Quantitative studies mainly use secondary data and
collect primary data through questionnaires.

3. Results

Our review shows that the most important
challenge related to the use of OGD is the lack of
technical skills. Similarly, the most cited by the
literature strategy to overcome such barriers is
participation in training and workshops.

3.1. Barriers to Open Data Use

In general, studies on the topic of OGD use
outline individuals’ lack of the necessary
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technological competences to properly use data asthe
main user-related challenge. Other less cited
challenges include awareness and behavioral
intention.

3.1.1. Awareness and Discoverability. The literature
shows that people may notbe aware of the availability
of open government data and, therefore, of the
potential benefits of using OGD (Kawashita et al,
2022; Begany & Gil-Garcia (2021). Although not
many studies on OGD use refer to this challenge, the
onesthat dostatethat citizens with higher educational
qualifications are more likely to know about OGD and
howto use them. This seems to be in line with previous
literature on digital services use. Similarly, certain
occupations seem to be related to a higher awareness
(and use) of and OGD including students, specialists,
and human resource workers (Wang et al., 2019).

While most open data is accessible to users
through OGD portals, due to privacy or security
restrictions, other opengovernment datasets may only
be available upon request, which may also discourage
OGD use (Zuiderwijk, Janssen, Poulis, et al., 2015;
Shehata & Elgllab, 2021). On the one hand, citizens
may not be aware of the possibility to request OGD
that are not available online. Even if they are,
requesting and getting the data may take a long time,
which may hinder OGD use.

Finally, studies also show that, even if potential
usersmaybe able to gettoan OGD portal, finding the
data they wantmay become a challenge. Somearticles
have explicitly referredtothelack of options tosearch
for and filter the data as well as the fragmentation of
datasets across local and regional government
websites (Zuiderwijk, Janssen, Poulis, et al., 2015;
Magalhdes & Roseira, 2016), which interestingly
enough pointto supply-side challenges. Some of these
studies have suggested using single repositories of
government applications to enhance data
discoverability (Sandoval-Almazan et al., 2012).
Further, studies also show that the availability of
limited resources that provide comprehensive
assistance, such as forms of tutorials, free mentoring,
and workshops for data requests, may also hinder
OGD use (Susha, et al., 2015).

3.1.2. Behavioral Intention. Our review shows that
the behavioral intention of individuals may ako be a
determinant of OGD use. Behavioral intention refers
to the motivational factors that influence a given
behavior where the stronger the intention to perform
the behavior, the more likely the behavior will be
performed (Ajzen, 1991). Past studies posit that the
behavioral intention to use a technology includes a
person’s intention, prediction, or plan to use that

technology, whichis often determined by the person’s
attitudes toward the technology (Jacksonetal., 1997).

In our systematic review, we have found very few
studies that address the role of behavioral intention
regarding OGD. The ones that do are broad in their
statements and refer to users’ reluctance to use OGD
asa significant barrier (Wangetal.,2019). Similarly,
they highlight the importance of users' motivation to
use open data as one of the key factors influencing
individual decisions to use OGD.

Only one study goes deeperand, using the theory
of acceptance and use of technology, finds that
predictors of performance expectancy, effort
expectancy, social influence, facilitating conditions,
and voluntariness of use account for 45% of the
variability in people's behavioral intentionto use open
data technologies (Zuiderwijk el al., 2015).

Finally, some studies indicate that, even when
citizens know about the existence of OGD, they may
choose not to use them (Susha et al., 2015; Susha,
Gronlund, et al, 2015a; Wang et al., 2020).
Interestingly, this lack of willingness to use OGD is
often related to supply-side factors, such as low-
quality data (McBride et al., 2019). Low-quality data
may hinder the intention to use OGD in the
development of technological products as well as in
democratic activities, such as monitoring and
deliberation (Ruijer et al., 2017). Other supply-side
factors thatstudies point to are the lack of availa bility
of datasets as well as of updated datasets (Saxena &
Janssen, 2017; McBride et al., 2019; Wang et al,
2019). Inthis respect, one of the studies of our review
shows thatcitizens would like to find more OGD about
health and education as wellas moreregularly updated
data (Wangetal., 2019). In particular, this specific
study refers to citizens’ preferences regarding map
data, which could be used for scientific research and,
asa consequence, support innovationand the creation
of economic value (Wanget al., 2019).

3.1.3. Technical and Data-Related Skills. Studies
reveal that, in general, OGD portals are mainly used
by individuals with internet access, computer literacy,
and data literacy. First, research indicates that open
government data users need access to both computers
and a high-quality internet connection. Therefore, a
lack of access to these technological and online took
may hinder use of OGD by limiting awareness and
discoverability, but also the ability to process and
exploit the data (Talukder et al., 2019; Simonofski et
al., 2022).

Second, it seemsthat OGD, usually published on
web-based portals, may only be used by individuak
with information technology expertise, which cleary
limits the use of using OGD. In particular, the
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literature discusses the lack of technical and
quantitative skills as a key challenge preventing the
use of OGD by ordinary citizens (Okamoto, 2016). A
significant portion of the population cannot use OGD
dueto a lack oftechnical proficiency andtherequired
technical complexity to use open data (Graves &
Hendler, 2014; Okamoto, 2016; Grzenda & Legierski,
2019).

Third, some studies indicate that the lack of data
literacy alsoimpacts individual intentions to use OGD
(Craveiro et al., 2016). Understood as the component
of statistical literacy that trains individuals how to
access, evaluate, manipulate, summarize, and present
data (Calzada Prado & Marzal, 2013; Okamoto, 2016).
This type of skill seems to be essential to be able to
process enormous quantities of complex data. In this
respect, individuals with data literacy can use,
transform, manipulate, comprehend, and interpret data
made available through OGD portals.

The combination of technical skills and data
literacy seems particularly convenient because it
allows individuals to reuse the data by using online
tools and program-engaging content via application
programminginterface (Hivon & Titah, 2017). When
one, orboth typeof skills, is lacking, individuak may
express less interest in the use of OGD, which may
therefore prevent potential users from establishing
connections with OGD providers for data use as well
as with policymakers and intermediaries for debating
policy issues based on the data or for integrating users’
feedback to decisions (Gascé-Hernandez et al., 2018;
Lassinantti et al., 2019; Reggi & Dawes, 2022).

3.2. Strategies to Encourage Open Data Use

In general, studies on strategies and practices that
encourage the use of OGD highlight training and
workshops, collaboration and mutual support,
engagingcitizensin events thatpursue OGD use, and
stimulating social influence. As explained below,
training and workshops are the most cited strategy in
the literature.

3.2.1. Trainingand Workshops. As explained above,
the lack of technical expertise is a challenge that
discourages citizens from utilizing open data (Graves
& Hendler, 2014; Okamoto, 2016; Talukder et al,
2019; Grzenda & Legierski, 2019; Simonofski et al,
2022). Our review identifies training and workshops
as tools that may improve individual and
organizational use (forexample, use by non-profits) of
datasets available on OGD portals (Craveiro et al,
2016).

In general, our review shows that studies tak
broadly abouttraining activities,and mainly highlight

their benefits. For example, some papers state that
training and participation in workshops may help
citizens increase awareness and discoverability by
supporting citizens in the identification of available
data and by showing them how to use data in a
beneficial way (Susha, et al., 2015a). Additional
papers describe how participation in workshops may
reduce effort expectations related to the use of portals
and data (Zuiderwijk et al., 2015) and increase OGD
ease of use (Khurshid et al., 2022).

Papers in our review also discuss different
training initiatives. For example, Gasc6-Hemandez et
al., (2018) describe and compare three training
strategies that includea university course for first-year
graduate students in the United States, a civil society
initiative created by a group of opendata activists and
enthusiasts seeking to engage the public in using data
in Italy,and trainingactivities by a Spanish open data
organization that aims to educate and empower
citizens in the use of OGD.

This and other studies also show that there are
differentactors involved in the organization of training
activities and workshops and that civil society
organizations and government organizations seem to
play a specific role in this respect. The study explin
howin 2015 the mayor of New York City introduced
the “Open Data for All” program to equip non-
programmers and educate citizens on how to
manipulate and analyze data from the OGD portal
(Okamoto, 2016).Similarly, civic technology
organizations, like BetaNYC, also help citizens to
develop their data-related skills (Okamoto, 2016).

It seemsthat training initiatives may cover a wide
variety of data-related skills, which may range from an
introductionto OGD and public value creationto data
analysis, which includes applying statistics, using data
analytics, findings insights, deploying data science,
visualizing data, and interacting with data (Gasco-
Hernandez et al., 2018). Studies also show that
training thatcombines different skills may promotethe
use of open data. Further, it seems that, in addition,
training, agile, dynamic, and professional support
services for potential OGD users are necessary,
especially for open data activities requiring a deeper
level of engagement and expertise (Susha, et al., 2015;
Begany & Gil-Garcia, 2021; Khurshid et al., 2022).

3.2.2. Engagement Activities. Asecond strategy that
may increase OGD use refers to the organization of
engagement activities that include events, often
organized by government agencies or civic
organizations. Some of these events include
competitions, application contests, hackathons, and
camps (Mergeletal., 2018), and they usually address
community problems. For example, the City of Los
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Angeles has created a competition to engage the
citizens in OGD use from their “GeoHub open data”
portal (Mergel et al, 2018). Similarly, several
countries have been organizing challenge events on a
regularbasis forthe last fewyearsthat have aimed at
promoting open government data use among a mixed
community of software developers, businesses, and
academia (Mergel et al., 2018). Research shows that
participation in such communities actually result in
increased awareness of OGD and better understanding
of the benefits of using open government data, such as
increased productivity and improved job performance
(Zuiderwijk et al., 2015).

Our review indicates that the use of these type of
events is highly recommended to introduce open
government data to the public and to develop citizen
engagementin the use of OGD given that these events
often take place in physical locations where OGD
users can share their knowledge and inspire one
anotherto greaterengagement (Susha et al., 2015b).

The different studies in our review that discuss
engagement activities focus on different topics. For
example, several of them list benefits. In this respect,
one of the most mentioned ones has to do with the
increased interaction and communication between
potential OGD users and OGD providers, which
expands the opportunities for government agencies
and potential OGD users to know each other and build
an OGD community (Sushaetal., 2015). According to
some studies, OGD events that allow for community
building become environments where the potential
benefits of OGD use is communicated to potential
OGD users, for example, by building different
scenarios (Susha et al., 2015). By bringing people in,
they also allow for the use of opengovernment data in
new, creative, innovative, and interactive ways
(Ingrams, 2017). Finally, citizens can engage with
other OGD users and government agencies while
improving their willingness to use OGD during these
competitions and additional events.

A less addressed topic by studies that discuss
engagement activities refers to the use of incentive
schemes that motivate potential OGD users to
participate in these events (Susha et al., 2015).
According to one of the studies of our sample, such
incentives may include the development of open data
driven start-up incubators and the development of
business models to allow enterprises to develop add-
on services (Loenen et al., 2017).

3.2.3. Collaboration and Mutual Support. Another
way to encourage the use of OGD is by expanding
opportunities for collaboration, and sometimes co-
production, between OGD users and government
agencies that enable the exchange of feedback

(Sandoval-Almazanet al., 2012; Wang et al., 2020).
By letting government agencies know how they are
using OGD and what data they need to develop new
applications, potential use of OGD may increase
(Susha, et al., 2015; Brugger et al., 2016; Loenen et
al., 2017). Our literature review shows that there are
different instances where collaboration and mutual
support may take place. For example, as stated
previously, during engagement events, participants
can report challenging issues and request technical
support. Further, OGD portals may include
functionalities that allow for the establishment of
formal channels of communication for interaction in
multiple ways: requesting technical support, providing
feedback on the portal (for example, in relation to
errors users encounter or to the quality of the data
foundon the portal), and sharing ideas for future open
government datasets (Simonofski et al., 2022; Yanga
& Wub, 2022). OGD providers may also seek specific
feedback on the portal itself, which may result in the
involvement of OGD users in the design of the OGD
portal through, among other, workshops, interviews,
and living laboratories (Crusoe et al., 2019). Users’
participation can support government agencies in
better understanding users' requirements and
determining what support and features they require,
including tutorials, project examples, and reporting
systems (Crusoe et al., 2019).

Collaboration may not only happen between
potential OGD users and government agencies. The
collaboration and involvement of extemal
stakeholders, such as private companies, non-
governmental organizations, or individuals, is
necessary since it may help increase the number of
engagementeventsand initiatives and multiply efforts
that pursue increased use of open government data.
For example, among other, civil society organizations
may co-organizethesetypes of events, and help attract
potential users to them, and business organizations
may provide technological support during them
(Saxena & Janssen, 2017).

3.2.4. Social Influence. As stated previously, our
review shows that significant predictors of the
acceptability and use of OGD include the influence of
family, colleagues, and supervisors (Saxena &
Janssen, 2017). In this respect, some of the papers
found during our literature review describe the role
played by social media in increasing citizens’
opportunities to know and learn about OGD. They
show that the use of social media and network
marketing may be key in persuading colleagues,
family members of the network, friends, and other
members aboutthe benefits of using OGD, which may
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resultin increased interest about OGD and eventually
increased use (Zuiderwijk et al., 2015).

The studies of our review touch upon different
aspects of social media use. For example, some of
them discuss the work of influencers, such as
knowledgeable and enthusiastic civil servants who
manage OGD portalsand educate users about OGD as
well asprovide assistance and support on an informal
basis, or the role of academicians, who help
government agencies to promote and engage citizens
to use open data (Khurshid et al., 2022). Actually,
several studies highlight the role played by education
institutions, such as universities, which offer progams
related to opendata and adapt syllabiandcurricula to
teach about them (Zuiderwijk etal., 2015; Shehata &
Elgllab, 2021). In the academic field, academic
libraries seem to also play an essential role by
encouraging researchers to use open govemment data
and training them to use OGD portals (Shehata &
Elgllab, 2021).

4. Discussion and Conclusion

Based on thereview of the existing literature, we
conclude that there are fewer studies that discuss
challenges of OGD use from a demand or user’s
perspective than from a supply or provider one. We
also conclude that these studies address several topics
but do notseem to provide a comprehensive view of
OGD use. Further, they seem to be particulardy
focused on the lack of skills to use the data and,
therefore, on training strategies and initiatives to
provide citizens (and potential users) with those skills,
which suggests the need for further research that helps
researchers to build a stronger body of literature
around this issue.

Our systematic literature reviewalso allows us to
answer our two research questions. First, we find three
main challenges that hinder the use of OGD: 1)
awareness and discoverability, 2) behavioral intention,
and 3) technical and data-related skills. Three
observations can be made in this respect. On the one
hand, we argue that these challenges may represent
three different layers of issues. In this respect,
although mostresearch has focused on the importance
of skills, the lack of knowledge about what OGD is as
well asthe lack of awareness about where to find OGD
and what to do with them seemto be the first layer of
challenges to overcome. Once potential users are
aware of the existence of OGD, they need to bewilling
to use OGD. This is where behavioral intention
challenges may play a role. Finally, only when
potential users know about OGD and where to find
them and are willing to use the data, the lack of
technical and related-data skills may become a

problem.We arguethat strategies to encourage the use
of OGD may need to look at these three different
“layers” of challenges jointly and that, in this respect,
further research could study stages or evolution of
OGD use over time.

Strategies to encourage OGD use

* Attend technical and data-related training and workshops to improve

§  the use of OGD
= Altend the OGD training and workshops Lo leam how to identify
avallable data

*  Unaware of the availability of OGD « Attend training and warkshops to leamn how to analyze OGD
+ Unaware of the possibilty to

request OGD

" E Activiti
= Lack of accessibility of open data = ]
. = Attend relevant events lie competitions, application cantests,
and camps
Eatavioral intartion ¥ * Receive incentive schemes

« Lack of wilingness to use OGD Collaboration and Mutual Support
+ Lack of availability and updated .

dataset to support work Expand for and co-p

government agencies
» Attend OGD contests to add datasets, report on issues, and
Technical and Data-Related Skills develop jcal support solutions for agencies

. Lack of intemet access * Estabish fomal channesof communicatonfor nleracton vin
= Lack of technical, information L v

technology, and computer skill Sodialinfiencs
« Lack of quantitative and data-

related skil * Pursue colleagues, family, friends, and other influential members of

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, a potential OGD user's social circle

= Integrate government data into school's courses
= Engage with sacial media, email, and other social media and
network publicity

Figure 2. Demand-side barriers and strategies for
open data use

On the other hand, we also observe that awareness
and discoverability as well as behavioral intention-
related barriers may be the result of supply-side
challenges, such as the lack of availability of data or
the low quality of the published data. This is very
interesting and calls for a comprehensive
understanding of thechallenges that hinder OGD use,
by integrating both perspectives: the user’s and the
provider’s. Finally, challenges that haveto do with the
demand-side of OGD use seem to be similar to
challenges previously identified by studies focused on
the adoption of technology and digital services use,
generally speaking. Further research could, therefore,
use this previous literature, theories, and general
frameworks to expand the study of OGD.

Second, the literature presents and discusses four
strategies that may overcome the user-related
challenges of OGD: 1) training and workshops, 2)
engaging citizens in events that pursue OGD use, 3)
collaboration and mutual support, and 4) stimulating
socialinfluence. Given that moststudies highlight the
lack of skills as the most important challenge from a
demand perspective, most research also addresses the
need fortraining and workshops to overcome that lack
of skills. In addition, we find thatthe reviewed studies
do not establish explicit connections between the four
and the aforementioned challenges, although, as
Figure 2 shows, we argue that each of the four
strategies can actually help overcome severl
challenges. For example, through training and
workshops but also engagement activities, potential
users may get familiar with the concept of OGD and
learn about their benefits, which may increase their
willingness to use OGD. In addition, if they already
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know about the basics of OGD, they may be abk to
develop more complex skills that may increase
perceptions of ease of use, potentially influencing
behavioral intention to wuse. Similarly, socil
influencers may play a key role in the discovery of
open government data and the understanding of their
benefits (awareness and discoverability) as well as in
the exchange of information about how to use OGD,
which may increase perceptions of ease of use
(behavioral intention). Finally, to provide a third
example, the ability to provide feedback and therefore
the opportunities of interaction between data users and
providers may influence behavioral intention by
impacting efforts and performance expectancy aswell
as facilitating conditions.

In addition to the avenues for further research
previously indicated, we believe that new studies
should look at challenges that hinder the use of OGD
comprehensively. For us, this means, 1) addressing
both demand and supply challenges and the
relationships between these two types of challenges, 2)
takingintoaccounttherelationships between the three
“layers” of user-related challenges, and 3) analyzing
the impact of different strategies in overcoming
challenges that prevent the use of OGD. We believe
that both qualitative and quantitative studies could
advance the body of literature around this topic. For
example, qualitative studies could look at how
contests and civic hackathons result in increased use
of OGD by conducting in-depth interviews with both
government agencies and civic organizations in charge
of their implementation as well as with participants.
Similarly, quantitative studies could use the
Technology Adoption Model and study the weight of
several of its variables on behavioral intention to use
OGD, which could help design strategies to encourage
the use of OGD with a more targeted focus.

Our study also has some practical implications for
government agenciesinterested onboosting OGD use.
First, it reiterates, as past research has already
highlighted, that building open government data
portals is not enough. Despite the popularity of this
type of open government initiative, the promise of
open government data will not be realized if
government agencies limit their efforts to the
publication of the data. Second, given that the lack of
both technical and data skills is one of the main
challenges OGD potential users experience, it seems
sensible to recommend that future strategies to
overcome this challenge focus on providing training
and workshops that improve their computer and data
literacy abilities. However, we believe thatour review
shows that thesetraining initiatives could benefit from
the feedback provided by the potential attendees; that
is, by enhancing interaction and communication

between data providers and data users, the trainingand
workshops offered could be more targeted to the
potential users’ needs, Further, it seems that other type
of events, more hands-on oriented, like what we have
classified asengagementactivities in our review, may
also strengthened the impact of training activities. In
this respect, government agencies could team up with
other stakeholders in the organization of such events
to increase their chances of success. Further, it seems
that government agencies could also plan for this type
of event regularly to institutionalize them and treat
them asaconsolidated tool of increasing OGD use.

Third, it seemsthat more exchange of information
is needed betweengovernmentagencies and potential
OGD users. In this respect, OGD should include
functionalities that allow for such interaction. OGD
usersshould be able to requestthe publication of open
government datasets valuable to them, as well as toask
for technical support when accessing an OGD portal
Feedback from OGD users should also help
government agencies in the design of OGD portak, to
make them more accessible and usable.

For OGD users, this study seems to indicate that
use is predominantly individual and that more could
be done from an organizational perspective. 1t seems
that certain organizations(e.g., the media, non-profits)
could also increase their use of OGD by better
understanding the benefits of doing so as an
organization. In addition, our review seemsto indicate
that individuals may need to makean explicit effortto
access OGD portals and to get in touch with
government agencies, which may result in raising their
awareness of OGD and of the advantages of using
them.

Our review is not exempt from limitations. First,
we used broad search words in American English that
have limited the number of articles. For exampk,
during this review we have found out that there are
several engagement activities that may promote the
use of open government data. However, in our search
words, we did not includeany of these specific events,
such as civic hackathons, challenges, and contests.
Second, ourreview is not comprehensive in the sense
that we have limited the searchto available databases
in our university as well as to the proceedings of the
most known conferences in the fields of digital and
open government as well as public administration,
assuming that research on the use of OGD would be
most found in these outlets. We recognize that there
might be other fields and disciplines that also discuss
OGD. Finally, we also acknowledge that systematic
literature reviews may besubjectto several limitations
that may include risks of bias, such as selection bias,
inadequate blinding, attrition bias selective outcome
reporting, and publication bias. However, we ako

Page 2178



believe that our review contributes to existing
knowledge on OGD and, specifically, on OGD use by
improving conceptual clarity of challenges thathinder
OGD use from a comprehensive point of view and
providing future avenues of research that may
strengthenthe body of literature around this subject. In
the future, new literature reviews could include
different search words that could raise the number of
papers/articles and provide additional evidence to
support new research on this topic.
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