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Abstract. It is believed that co-creation may lead to public service quality
improvements, the provision and creation of new and innovative services, and
bring public service providers closer to their service users. There has been an
increased interest and focus on how new technological innovations are enabling
and facilitating co-creation; one such digital innovation is open government data
(OGD). This paper examines a relatively new concept, that of co-created OGD-
driven public services and aims to understand how the availability and
exploitation of OGD to co-create new public services allows service users to
become collaborators rather than customers of public service providers. An
exploratory case study is conducted on a pilot project within Estonia where a
new public service has been co-created through the exploitation of OGD. The
initial results show that in order for an OGD-driven public service to be
effectively co-created, a new understanding of the role of stakeholders is needed.
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1 Introduction

Currently, within the fields of e-Government and public administration, scholars are
proclaiming that public services are changing, Information Communication Tech-
nologies (ICTs) are helping to drive this change, and ICTs are empowering citizens,
which may lead to higher rates of innovation in the public sector [1–5]. Similarly, there
is talk of changing how we understand and define a public service; for the purpose of
this paper, the following definition of public service is adopted: public services are
“any services which are offered to the general public with the purpose of developing
public value, regardless of the role that the public sector plays in the process” [6].

One major way that ICTs are empowering citizens and transforming public service
creation and delivery is through digitally enabled co-creation. Specifically, it seems that
ICTs and digital technologies can be applied in a variety of ways to enable different
forms of co-creation [7]. A recent paper notes that digital technologies and ICTs are
primarily effecting co-creation in three different ways: changing traditional co-creation,
enabling new forms of co-creation, and replacing traditional co-creation through
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automated processes [7]. However, as noted by [8], more work is needed when it
comes to understanding how OGD may be used to create new and innovative services;
it is also brought up by [9] that there is little empirical work and more research is
needed into the emerging phenomenon of co-created OGD-driven public services.
A recent paper, [10], discusses the relationship between OGD and co-creation, but the
concept of co-created OGD-driven public services is not touched on in detail. To better
address the research gap, two research questions were formulated that this paper aims
to address: (1) How can OGD contribute to the co-creation of new public services?
(2) How does OGD influence our understanding of stakeholder roles in the public
service delivery process?

In order to answer these research questions, an exploratory case study was con-
ducted on a pilot project that is being conducted as part of a Horizon2020 (H2020)
project where a new public service is being co-created through the exploitation of
OGD. This project aims to explore how OGD may be used to help drive co-creation
and innovation within the public sector [11]. To demonstrate how this happens, six
pilots are being conducted, one of which is taking place in Estonia. The Estonian Real
Estate Pilot Program (EREPP) is a pilot project that is carried out in cooperation
between the Estonian Ministry of Economic Affairs and Communications (MKM) and
Tallinn University of Technology (TTU). The authors of this paper were directly
involved with the project and in charge of the implementation of the pilot application in
Estonia. This project gives the researchers direct access to the process of co-creating a
new public service that is based on OGD; for this reason the project was selected as an
appropriate case for answering the proposed research questions.

The paper starts with an initial overview of the concepts of co-creation, OGD, and
OGD-driven co-created public services. Following this, the methodology for the paper
is put forth and, additionally, a conceptual model is provided as it aids the investigation
of co-created OGD-driven public services. In the next section, the context surrounding
the case and the case itself is presented. Following this, a discussion of the results of the
case will take place where propositions will be forth in addition to reflections and
implications that this case may have for the current theory and understanding of co-
created OGD-driven public services.

2 Co-creation and OGD

Co-creation. The term co-creation has its roots in the concept of “coproduction”,
which was first coined by Elinor Ostrom 1972 [12]. Ostrom found that in areas where
citizens were more forthcoming and welcoming to law enforcement, there was a higher
level of public service, or a higher production of public value, compared to areas where
citizens were not as cooperative with the police [13, 14]. She thus concluded that the
value of a public service was very much determined by not just the provider of the
service, but by the interaction between the consumer of the service and the provider
[13, 15, 16]. When Ostrom talks about coproduction, she defines it as “the process
through which inputs used to produce a good or service are contributed by individuals
who are not “in” the same organization” [17]. Ostrom also notes that using the term
“client” when defining a service is not necessarily the best term as client is “a passive
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term”, and in her understanding of coproduction citizens can “play an active role in
producing public goods and services of consequences to them” [17].

Though participation of service consumers is paramount for the success of a public
service, one should not count on service consumers to be automatically engaged and
active citizens once a new service is provided [18]. A new public service needs to
motivate active coproduction; however, if a public service requires higher levels of
motivation for participation it is also likely that there will be an increased effort
“required of service consumers to overcome hurdles to participation” [19]. One way to
lower the barriers to coproduction is to involve citizens at every stage of the public
service creation process; this is known as co-creation. In this paper, the term “co-
creation” may be understood as “the involvement of outside, non-typical, stakeholders
in the initiation, design, implementation, and evaluation of a new public service” [6].

Open Government Data. This paper deals specifically with OGD rather than open
data in general. There are currently many different definitions of OGD [8, 20, 21], but
most definitions share some core components: data must be machine readable, it should
be licensed in a way to allow easy sharing and reuse of data, and it should be usable
and understandable by humans. With this in mind, for the purpose of this paper the
following definition of OGD will be used: OGD is non-confidential data which is
gathered, and subsequently released by a government organization in a machine
readable format which is discoverable, usable, and freely available [8, 21, 22].

Benefits of OGD. There have been recent academic works such as [8, 22] that present
some of benefits that may be provided by OGD. Some benefits (though there are likely
many more) are increased transparency, new forms of social participation, innovation,
creation of new public services, increased accountability, creation of new business
models and improved data models [8], [23–25].

Barriers Relating to the Use and Release of OGD. If OGD is released, and it is truly
open (it meets the requirements set out in the definition provided earlier), then it has the
potential to create major benefits for society. However, as pointed out by [8], just
making OGD available is not enough, as “the value is created by its use”. OGD usage
generally refers to any interaction an actor (a user of OGD can come from any sector be
it private or governmental [22]) has with the data, such as downloading, analyzing, or
exploiting the data [9, 26, 27].

There have been many attempts to provide a better understanding of OGD barriers
[8, 22, 28–30]. On the user level, commonly cited barriers are the lack of technological
understanding/ability; lack of domain knowledge; language barriers to the data; lack of
time to use data [22, 28, 30, 31]. On the government level, commonly cited barriers are
missing political motivation; no understanding of the potential benefits of open data;
missing technical infrastructure or technical know-how; poor data quality; confiden-
tiality or personal data issues related to the release of data [8, 22, 28, 30, 31].

On the government level, a majority of the barriers are directly related to the release
and publishing of open data whereas, on the user level, a majority of the barriers relate
to their ability to use or understand OGD. However, in the case where these user
barriers do not apply, namely when the user of the data has a strong understanding of
data analytics and a personal interest in open data, they may often struggle to use the
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OGD which is provided. In this situation, the most relevant barriers are related to the
poor quality (encoding issues, missing values, lack of metadata, etc.) of the OGD, lack
of interesting information, outdated data, and lack of an application programming
interface (API) functionality [31].

3 Framework for Understanding OGD-Driven Co-created
Public Services

In order to better understand this concept of co-created OGD-driven public services, the
framework (Fig. 1) put forth by [6] is to be used.

In previous research, the authors of the framework proposed that OGD plays an
almost catalytic role in the co-creation process and, once OGD has been introduced, it
may be exploited by any actor to co-create a new public service. This framework draws
on the ideas of agile development, lean methodology, and co-creation to propose an
OGD-driven co-creation cycle, which consists of four steps: co-initiation, co-design,
co-implementation, and co-evaluation. This conceptualization of the process puts forth
the idea that when OGD is released, any actor is able to exploit OGD and become an
active participant in the co-creation of a new public service. This process is able to start
when access to OGD becomes available and OGD becomes subsequently exploited.

In order to understand better how OGD exploitation occurs, four propositions have
been put forth which will then be referred back to in the discussion.

• Proposition 1 (P1): In order for OGD to be able to contribute effectively to the co-
creation of new public services, a change in the current understanding of stake-
holders in the public service creation process must take place.

• Proposition 2 (P2): If OGD is released by government agencies, and this data is
used to create a new public service, then the government is a participant in its co-
creation.

Fig. 1. OGD-driven Public Service Co-Creation Framework. Source: [6]
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• Proposition 3 (P3): OGD may be used as a base, or platform, from which new and
innovative public services may be co-created between government agencies, who
maintain and release the data, and with outside stakeholders.

• Proposition 4 (P4): OGD has the potential to enable, encourage, and drive public
service co-creation.

4 Methodology

The research for this paper was carried out in the form of a single holistic exploratory
case study [32]. For this paper, four different sources of evidence have been used: semi-
structured interviews, workshops, survey, and documents. Six semi-structured inter-
views were conducted with members from Estonian public administration and from
Estonian civil society; all members were selected due to the interest and role in OGD
and service design and delivery. A list of five basic questions was drafted and used as
the starting point for all interviews and all interviews were recorded, transcribed,
coded, and then analyzed. Five interviews were done in person, and one interview was
done through email. Two different workshops were attended (the first of which was
organized by the authors). The workshop organized by the authors followed Nominal
Group Technique [37]; in attendance were seven different public sector agencies and
two Estonian start-ups; all participants played a role in either releasing, maintaining, or
using OGD. The second workshop was a working group made up of members from
private sector companies and public sector organizations in Estonia that were working
together to plan and understand how government could become more data-driven. In
the workshops, all responses to questions were written down by the participants and
collected at the end of the day by the organizers, and then coded and analyzed. As part
of a larger study, a survey was conducted that aimed to gain insight into how OGD
could be used in the co-creation on new public services. This survey received 63
responses, however the responses received represented six different countries so only
the responses from the Estonian stakeholders were included in this paper. Nine
responses were received from Estonian stakeholders: three from the non-governmental
sector and six from the public administration sector; for previous discussion on the
results of the survey, please see [22]. Finally, for the document analysis, Estonian
public policy documents, white papers, and laws were examined. For the purpose of
anonymity, interview and survey responses are cited in this paper using codes: inter-
views are referred to by letters from “A” to “F” and survey respondents by four-letter
codes where “EE” indicates Estonia, and “PA” or”NG” indicate whether the respondent
represents the public sector or the non-governmental sector respectively.

5 The Case

5.1 Case Context

The pilot case was part of the H2020-funded project OpenGovIntelligence which had
selected six different countries for pilot projects to be carried out. These pilot projects
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should address a relevant and current societal issue and, if done successfully, the pilot
should demonstrate how OGD is able to drive innovation, improve service quality, and
overcome barriers relates to the use and exploitation of OGD in the public service
creation context [11]. For the project, Estonia was able to provide a problem, potential
datasets, and articulate a reasonable solution for the problem. Additionally, Estonia also
came with the image of being a world leader and expert when it comes to ICT inno-
vation, e-services, and e-society [33]. Thus, Estonia was expected to provide a good
location for using OGD, in combination with newly created ICT tools, to create a new
public service that has a high potential to create new benefit for society.

Once Estonia had been selected as a pilot country, the process to understand the
current situation of OGD and co-creation began. The initial research included an
overview of the potentially relevant legal texts, an overview of relevant government
ministry documents, a survey, and further on in the project unstructured interviews
were undertaken to get further knowledge of stakeholder perception of OGD and co-
creation of publics services. The results of this research provide the necessary con-
textual foundation for understanding a more in depth discussion of the case. Inside
Estonia OGD is regulated by the Public Information Act (PIA). In the act it is stated
that all data that may be used for public purposes, that is to say it is not restricted by
law, shall be opened to the public [34]. The PIA continues on to say that data should be
released in machine readable format and come without any restriction on reuse of the
data; however, it also states that this is only required if it would not involve “dispro-
portionately great effort” for data holders [34]. Agencies should be following an “open
by default” policy, but often what ends up happening is agencies hire a person to deal
with all incoming data requests (Interview D). Estonia has made steps in the right
direction for OGD, but as it is not a concrete requirement for all data to be made
available in an open and machine-readable format, the availability of OGD in Estonia is
lacking (Interviews A&C, Survey EENG1, EENG3, EEPA5).

The second important part of the background information relates to the current
situation and understanding of co-creation of public services within Estonia. The idea
of co-creation of public services within Estonia is one that does not have much gov-
ernment support (Interview A-F, Survey EENG1, EENG2, EENG3, EEPA3, EEPA5,
EEPA6). Some of the reasons for this include not enough funding, not enough citizen
demand, low levels of collaboration between citizens and government, and lack of
understanding of the concept (Interviews A, B, C, D, E, F). With this in mind, steps are
being taken to try to move towards creation of new public services that have been co-
created with citizens (Interview E & F). Many agencies are going out to end users to
ask for their input on what services they need and then trying to involve them in the
design and creation process (Interview D).

Though Estonian public agencies are beginning to consult potential service end
users at the beginning stages of development, this is often where the cooperation ends
(Interview B). When looking at the usage of OGD for the co-creation of new public
services inside Estonia there is not, yet, an example as it is not currently occurring.
Some of the main reasons for this are the infancy stage of the Estonian OGD infras-
tructure and agencies not being willing to participate in co-creation of services with
citizens and other stakeholders (Interviews B & F).
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5.2 Case Description

Due to the poor quality of OGD in Estonia, one of the aims of the pilot project was to
lobby for increased availability of OGD. The pilot project aimed to include users in the
service design, development, implementation, and evaluation as often as possible. The
events presented within this case study took place between June 2016 and December
2017 and represent the co-initiation, co-design, and co-implementation stage.

Co-initiation. The idea for the pilot project within Estonia was co-initiated. The initial
topic was proposed by foreign academics and students within Estonia, the idea was
then presented to the Ministry of Economic Affairs and Communications (MKM)
where it was refined and accepted. The need for such a service has also been high-
lighted by numerous individuals in Estonian expat groups both in person and on social
networks. Once the service had been accepted and put forth, the next steps were the co-
design and co-implementation of the service.

Co-design. As the service aims to demonstrate how OGD may be used to create a new
public service, the first task to be completed was to gain an overview of the OGD sets
that were currently available. In order to identify these datasets, two different
approaches were used. The first and initial starting point was a simple Google search
using the Estonian term for open data, “Avaandmed”. The second approach was to
make requests to government agencies for datasets that could be useful for pilot
development.

To aid in the initial design of the new service, two workshops were conducted. The
first Estonian Real Estate Pilot Program Workshop was conducted on 16 September
2016. The workshop had nine attendees (excluding the organization team) who rep-
resented seven different government agencies and two private sector companies. The
workshop was divided into two sessions. In the first session, the participants discussed
and came up with four main benefits of an Estonian real estate portal based around
OGD: fairer pricing, happier citizens, one stop shop for real estate data, and increased
availability and usage of real estate information. The second session was titled
“Constructing the Functionality” and dealt primarily with constructing user stories and
personas. In any agile development project, personas and user stories play a critical role
as they allow the development to reflect better the actual needs of the users [35]. Two
core target groups consistent throughout the participants’ work: foreign students and
foreign employees who are moving to Tallinn were selected as the initial groups for the
pilot.

Taking into account the personas and the user stories, the initial datasets that should
be included in the pilot program were discussed, voted on, and selected. These five
datasets were public transport data, safety data, price data, point of interest data
(schools or doctor’s offices), and property information (such as age of the building,
amenities within the building, or the accessibility of the building).

A second presentation and workshop took place at a meeting of the Estonian Data
Analytics Working Group, which is made up of members from multiple public and
private sector organizations. What was discovered at the workshop, and matched the
literature and the results of the previous workshop, was that OGD was generally looked
upon favorably and as a needed innovation, but that there was no political will or user
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demand for better OGD. The private sector representatives took a critical approach
towards the presented service, the general criticism was that this work seemed to be
better suited for private sector agencies and that the data that had thus far been cleaned
would be very valuable for some private sector companies’ business models.

Co-implementation After the workshops, the five OGD sets that had been selected for
use were explored. These datasets required a large amount of cleaning and manipu-
lation in order to make them usable, this initial work was conducted by staff members
at TTU. At the same time this data cleaning was progressing, a hackathon sponsored by
MKM that dealt with big and open data was announced. In order to test, design, and
implement a new OGD driven service, the datasets that had been gathered and cleaned
were brought to the hackathon (which took place from 21 to 23 October, 2016) and the
idea for an OGD-driven real estate portal was pitched and selected.

A team was formed with members from the project team at TTU and members of
the big data science team from the private sector company Nortal. As a compromise
between these two groups, the datasets that had been cleaned and obtained by TTU’s
project team would be used, but it was to be a commercially oriented service rather than
a free service; however, the creation of public value was still to be the main goal. Over
the next 48 h, a new service MVP was built which used OGD to rate different
addresses based on an individual’s preferences. After 48 h, this idea was presented to
the audience where it received an honorary mention for providing valuable location
based information.

After the hackathon, development continued on the pilot project. Initially, MKM
was intended to develop the new service in cooperation with TTU and outside
stakeholders. However, there was much organizational push back, which eventually led
to TTU taking the lead in pilot development. The initial development sprint took place
between 15 and 18 March, 2017; the initial goal of the sprint was to develop a fairly
simple and easy to understand user interface for the pilot project. As EREPP aims to
encourage others to participate in the design and development of the service, the code is
completely open source and hosted on GitHub.

6 Discussion

Earlier, four different propositions were put forth and investigated, the case will now be
discussed, and the propositions reflected back upon. P1 stated that a change in the
current understanding of stakeholders in the public service creation process must take
place, if OGD was to be able to contribute effectively to the co-creation of new public
services. Along with a change in understanding of the role of stakeholders, there must
also be an organizational change in how public services are understood.

There are many different understandings of the definition of public service within
Estonia, but one that is often referred to is as follows, “a public service is a service that
the state, local government, or a person in private law performing public duties pro-
vides at the will (including the presumable will) of a person for the performance of their
legal obligations or exercise of their rights” [36]. In the interviews it was claimed that a
public service was, in essence, something that was paid for by public money and
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carried out by a public agency (Interviews B,C,D,E,F). Thus, according to these def-
initions, citizens could not (should not) be able to create new public services. This
understanding of public services also carries out into the understanding of the roles of
the stakeholders in the public service creation process. When asked, interviewees often
said that citizens should be consulted at the beginning stages of a new service and
asked for feedback throughout (Interviews B,D,E,F). However, when asked if citizens
should be able to play a role in the creation and design of a new public service, the
answer appears to be no (Interviews B,F). The interviewees did state that though
outside stakeholders are currently not able to play a role in public service co-creation,
this may change in the future (Interviews B,F). There seem to be two primary reasons
for why stakeholders are not currently viewed as being able to play a role in the co-
creation of new public services in Estonia. The first relates back to the definition of a
public service in Estonia, and the second is that citizens are referred to as clients or
customers rather than as partners or collaborators (Interviews D,E,F). Throughout the
case, resistance to the notion that government agencies could work with citizens as
partners was clear. The clearest example of this is through the actions of MKM. During
the case, TTU took over the pilot implementation from MKM. This was an interesting
development, as TTU and MKM still worked together, but instead of the government
agency developing the new public service, a university had taken the lead. Though a
new public service is in the process of being created, and it does exploit some OGD
sources, the effectiveness of the pilot program has been hindered by the lack of access
to OGD and the organizational belief that outside stakeholders should not be able to
play a part in the co-creation of new public services.

In regards to P2, there seems to be an interesting paradox currently in place in
Estonia. On the one hand, some interviewees stated that citizens should not, or are not,
able to play a role in the co-creation of a new public service (Interview B). On the other
hand, government agencies do make some of their data open, and this data can be
exploited to create public value (as demonstrated by this case). Thus, by releasing open
data, government agencies are willingly becoming a participant in the co-creation of
new services (whether they mean to or not). When government agencies release open
data, citizens have the possibility to use, analyze, and exploit this data. In the Estonian
case, government agencies were constantly communicated with to discuss issues in
relation to data availability, data quality, data structure, etc. This communication
accomplished a few different things: it increased communication between service
developers and government agencies, it increased awareness of data issues, and, as
noted by Interviewee A, these conversations help government agencies become aware
of what data they have, what they do not, and what the current issues are.

Related to P3, by opening up datasets, government agencies allow other stake-
holders to create public value through the exploitation of their data, while at the same
time gaining valuable information in regards to their own data; thus, the government
acts platform-like. Though this interaction takes place and does seem to provide tan-
gible benefits for both government sector and other stakeholders, it is also one of the
largest barriers present. The reason for this is that releasing data requires government
agencies to acknowledge that there is an alternative way to create public services and
that other stakeholders may come to be seen as partners or as collaborators rather than
as customers or dependents. In line with P4, the case does seem to confirm that there is
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a relationship between OGD and co-creation. If OGD is available, any actor is able to
exploit or analyze this data to create new public value. Throughout the process where
OGD becomes exploited, co-creation is occurring, at a minimum, between the gov-
ernment agency and the actor that is exploiting the data. Furthermore, the service
provider is also acting a service user at the same time, as they are reliant upon the
government’s open data. Finally, if an application is developed on top of exploited
OGD, a complex public service delivery system begins to emerge. These public service
delivery systems are made up of many different stakeholders with different goals,
motivations, and behaviors; based on this one case, it does seem to be true that
networks, relationships, and feedback have a strong role in influencing the design,
development, and implementation of the new public service.

7 Conclusion and Future Research

The aim of this paper was not to provide a thorough discussion and overview of all the
drivers and barriers of OGD, but, rather, to explore and understand the process in which
new public services can be co-created through the use and exploitation of OGD. The
provision and creation of new and innovative services is one proposed benefit of OGD.
Specifically, OGD seems to have the potential to play a catalytic role in the co-creation
of new public services. Though this potential appears to exist, there is a large research
gap and lack of empirical studies that aim to understand how this process actually
occurs. To address this research gap, an exploratory case study was conducted to gain
some initial empirical understanding of the process that is undergone to co-create an
OGD-public service. An initial conceptual model for understanding co-created OGD-
driven public services served as the foundational point for understanding this process.

As a result of this exploration, some interesting conclusions seem to appear. Firstly,
the availability of OGD may lead to a change in our understanding of public service
delivery and the roles that different stakeholders play in this process. In order for the
co-creation of OGD-driven public services to take place, governments must be willing
to acknowledge that non-traditional stakeholders can take the role of public service
creator; if this does not occur, then it becomes increasingly difficult for other stake-
holders to co-create new and innovative services. Secondly, it appears that there is
genuine interest from non-traditional stakeholders to get involved in the co-creation of
new public services; they just need to be given the opportunity to do so. This was
shown by the participation of many stakeholder groups throughout the design of the
Estonian pilot. Finally, some barriers that may inhibit the co-creation of OGD-driven
public services that have been brought out in the literature seem to be reaffirmed: low
data quality, organizational push back, inadequate legal frameworks, and a lack of
government support.

Though the findings that have emerged from this paper seem to be confirmed from
this case study, it must be noted that this is a single case study and, as such, further
empirical research should be conducted to test these conclusions and recommendations.
This future research could aim to understand how OGD influences public service co-
creation, the sustainability of co-created OGD-driven public services, how the process
differs depending on what stakeholder group drives the process, and how the presence
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of OGD influences the relationships between public service producers and public
service consumers.
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