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Abstract: Current open data systems lag behind in their promised value creation and
sustainability. The objective of the current study is twofold: 1) to investigate whether existing
open data systems meet the requirements of open data ecosystems, and 2) to develop a research
agenda that discusses the gaps between current open data systems on the one hand and
participatory, value-creating, sustainable open data ecosystems on the other hand. The literature
reveals that the main characteristics of value-creating, sustainable open data ecosystems are
user-drivenness, inclusiveness, circularity, and skill-based. Our comparative case study of five
open data systems in various application domains and countries highlighted that none of these
systems are real open data ecosystems: they often do not balance open data supply and demand,
exclude specific user groups and domains, are linear, and lack skill-training. We elaborate on a
research agenda that discusses how research should address the challenge of making open data
ecosystems more value-generating and sustainable.
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1. Introduction

Data is key to the infrastructure and the success of information economies (European Commission,
2018). The European data economy's value is estimated to be €739 billion in 2020, representing over
2% of the EU28 GDP, and highly likely to grow significantly in the coming years (Barbero et al.,
2018). When data is openly shared with the public, scholars expect stakeholders to create even more
value with it (Vickery, 2011; European Commission 2020; Huyer & van Knippenberg, 2020). In ad-
dition to promoting economic and social value creation, open data should improve efficiency and
effectiveness of public services, increase transparency, accountability of institutions, and increase
citizen participation (Huijboom & van den Broek, 2011; Hossain et al., 2016; Zuiderwijk et al., 2018).
Moreover, open data (OD) are essential for achieving the UN Sustainable Development Goals (e.g.,
Global Partnership for Sustainable Development Data, 2017), and the Berlin declaration on Digital
Society and Value-Based Digital Government in the European Union (eu2020.de, 2020). Open data
(OD) is data that is available free of charge, openly licensed, and in an open, machine-readable for-
mat (European Commission, 2011, 2013a; Geiger & von Lucke, 2012; Gurin, 2014; Open Knowledge
Foundation, 2015; Charalabidis et al., 2018). In the past decade, OD initiatives have resulted in
greater availability of data. Despite the enormous potential, OD still faces many challenges that

2 Creative Commons Attribution 3.0 Austria (CC BY 3.0), 2021.


mailto:andrea.polini@unicam.it

JeDEM Issue: 13(2): 1-27, 2021 Bastiaan van Loenen et al.

hinder its potential. The increased volumes of open government data (OGD) do not directly or au-
tomatically lead to increased transparency and trust in government Grimmelikhuijsen, 2012;
Gurstein, 2011). One reason is a mismatch between the openly shared datasets and those that the
public demands (Independent Reporting Mechanism, 2015). Other possible explanations include a
lack of cooperation by public agencies (Peled, 2011) or insufficient care when providing datasets
(Janssen, Charalabidis, & Zuiderwijk, 2012). Moreover, there is a mismatch between the benefits
delivered by OGD initiatives and the objectives set (Zuiderwijk et al., 2018).

The idea has gained momentum that to realize the benefits of OD fully, traditional “one-way
street” OD systems should be replaced by OD ecosystems. Such ecosystems use an approach to OD
that focuses not only on data accessibility but also on the larger environment for OD use —its “eco-
system” (Pollock, 2011). The added value of the ecosystem perspective on OD is its focus on the
relationships and interdependencies between the social and technological factors that affect the per-
formance of OD activities (Dawes et al., 2016; Zuiderwijk et al., 2014). So far, previous research
shows that the status of research into OD ecosystems is mainly explorative. Comprehensive, empir-
ical research into the research challenges and needed activities under the ecosystem approach and
how they relate to impact is scarce.

This study aims to: 1) to investigate whether existing OD systems meet the requirements of OD
ecosystems and 2) develop a research agenda that discusses the gaps between current OD systems
on the one hand and value-creating, sustainable OD ecosystems on the other hand. This study's
contributions are threefold. First, it provides insight into the characteristics of value-creating, sus-
tainable OD ecosystems compared to OD systems in general. Second, this study reveals to what
extent five existing European OD systems can be considered ecosystems. Third, it develops a re-
search agenda for the development of value-creating, sustainable OD ecosystems.

This article structure is: First, we explore the concept of OD ecosystems and derive four lenses for
understanding OD ecosystems from the literature (Section 2). We then reason the selection of the
multiple case study research approach used in this study (Section 3). Thereafter, we examine the
extent to which five OD systems adhere to the ecosystem characteristics, analysing them through
the four lenses (Section 4). Finally, Section 5 provides a research agenda for developing OD systems
into value-creating, sustainable OD ecosystems, followed by our conclusions in Section 6.

2. Research background and motivation: open data ecosystems

This section provides the study's background and elaborates on the value creation and sustainability
of the OD ecosystem concept.

2.1. The open data ecosystem concept

The European Commission foresees a critical role for OD ecosystems, which facilitate re-use of pub-
lic sector information as well as privately-held data (European Commission, 2018, p. 5) and “the
deployment of a fully-fledged open data infrastructure” (European Commission, 2018, p. 7). In gen-
eral terms, Nardi and O'Day (1999) define an ecosystem as “a system of people, practices, values,
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and technologies in a particular local environment”. Ecosystems comprise various intercommuni-
cating, relatively closely related, and strongly interdependent components. Nevertheless, ecosys-
tems differ regarding their specific features.

In 2011, Pollock (2011) coined the concept of the OD ecosystem. Pollock reasoned that traditional
OD systems, where data flows from data providers to data users only, should be transformed into
ecosystems. In such ecosystems, available data is cycled and recycled among data providers and
users. Intermediaries, i.e., actors in-between data providers and users, are essential to OD ecosys-
tems because they form a bridge between the actors and create additional value. OD ecosystems
should stimulate collaboration around data value creation and provide reusable components.

Pollock’s work was followed by other approaches (Ubaldi, 2013), often in an OGD context (see, for
example, Dawes et al., 2016; ; Ubaldi, 2013; Harrison et al., 2012). Several scholars framed OD eco-
systems relatively technically by pointing at how OD supply can be optimized to support that data's
use (Zuiderwijk et al., 2014). Others reason that OD ecosystems consist of “an active network, facil-
itating interaction and communication amongst everybody interested and/or involved in OD and
the re-use of information and data, internal, as well as external to the organisation” (Share-PSI 2.0,
2016, p. 1). OD ecosystems can be realized at diverging levels, such as the data providers and data
user level, or between them at the intermediaries level (Jetzek, 2017; Ubaldi, 2013). Furthermore, the
scale of OD ecosystems may vary: within institutions, countries, regions, worldwide, as well as
within different disciplines and domains (see Zuiderwijk, 2015). Moreover, Kapoor et al. (2015) sug-
gest that an OD ecosystem includes various activities and Mulder et al. (2019) expand the under-
standing of a data ecosystem to include its actors and the political and organizational infrastructures
promoting or participating in those activities. They also provide a general and theoretical framing
to qualify the creation of an ecosystem that could activate OD as a public resource, which is a foun-
dation for more inclusive, and profitable use of OD.

Finally, the various stakeholders in OD ecosystems are mutually interdependent. This interde-
pendence creates a joint responsibility: only unitedly, they make the system flourish or tear down
(Harrison et al., 2012). What is critical “to the ecosystems metaphor is the recognition that users,
technology innovators, and government leaders, data managers, and policymakers are mutually in-
terdependent in developing this business efficiently, effectively, and in ways calculated to bring
value to all participants” (Harrison et al., 2012, p. 922). However, the question remains: what makes
an OD ecosystem sustainable, and how can the promised value creation and impacts be evidenced?

2.2. Value creating and sustainable open data ecosystems

Van Loenen et al. (2018, p. 5) define an OD ecosystem as “a cyclical, sustainable, demand-driven
environment oriented around agents that are mutually interdependent in the creation and delivery
of value from open data” (cf. Boley & Chang, 2007). In the current work, we elaborate on the latter
definition and take the premise that a value-creating, sustainable OD ecosystem needs to be (1) user-
driven, (2) circular, (3) inclusive, and (4) skill-based (see Figure 1).
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Figure 1: Towards value-creating and sustainable open data ecosystems.
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These four lenses have been identified in two iterative steps. First, we observed group discussions
concerning the barriers of current OD systems among a group of fifteen OD experts. These experts
are part of a project consortium that carries out scientific research on OD in Europe. The OD experts
were asked what essential OD barriers for value-creating, sustainable OD ecosystems they had iden-
tified in their research and in practice. Second, we conducted a literature review on OD barriers. The
literature review included both scientific and grey literature, such as European Commission reports.
The literature review included literature recommendations by the OD experts as a starting point. A
snowballing approach was used to find additional relevant literature. In addition, we used the key-
words from the identified literature to identify additional relevant literature through search engines,
including Google Scholar and Scopus.

An iterative approach was used. The two described steps informed each other, i.e., the group
discussions provided literature recommendations and the findings from the literature review were
discussed during the group discussions. Feedback given during the group discussions was then
processed while continuing the literature review. In the following sections, we elaborate on these
four OD ecosystems lenses to understand how value creation and sustainability can be realised.

2.2.1. User-driven open data systems

Most existing OD systems are neither user-driven nor balance demand-supply matching. Although
users' role is assumed to be critical for the success of OD ecosystems, suppliers drive current ecosys-
tems (Gasco-Hernandez et al., 2018; Sieber & Johnson, 2015; Van Loenen, 2018; Crusoe et al., 2019).
This means that provisioning data from governments to end users is often made through a one-way
data portal or platform (Evans & Campos, 2013) without differentiating between various types of
users (including cross-border users) or providing data in the way that the data supplier perceives as
satisfying (see European Commission, 2020c). Even more, the published data may have no value or
are not directly usable (Rhind, 2014). OD providers do not close (enable) the feedback loop - a mech-
anism for demand-supply matching - and hence are unaware of the actual use and users of their
data, and what data and in what form the users need the data to create value (Harrison et al., 2012;
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Susha, 2015). That is, they only know that opening datasets increases “usage numbers”, i.e. number
of downloads (van Loenen et al, 2018).

However, who uses OD, for which purposes, and for what benefits, and how to satisfy the needs
of the wide variety of user types remains unknown in most instances (see Olausson, 2016; Susha et
al., 2015). Some efforts have been done creating best practices towards OD publication to enable
value creation (Share-PSI 2.0, 2016). Besides, there have been endeavours towards the update and
transposition of the PSI directives (European Commission, 2019) to define a legal framework facili-
tating access and reuse (LAPSI (European Commission, 2010) and LAPSI2.0 (European Commission,
2013) research networks). A balanced demand-supply driven approach should overcome these gaps
in the data strategy of the government (conform what is written in European Commission 2020).
New OD governance and business models accompanied with technical solutions and tools that im-
ply a more active, participatory, or responsive level of government involvement with OD users are
required to overcome the current situation (Open Data Institute & World Wide Web Foundation,
2013; Peled, 2013; Sieber & Johnson, 2015; Welle Donker & Van Loenen, 2016).

2.2.2.Circular open data systems

Existing OD systems are often linear. In linear OD ecosystems, OD users typically capture value
without adding value to the system themselves. At the moment, only very few stakeholders in the
ecosystem profit from OD, and usually, the ones who profit are not the ones who invested most
effort, time, and money (Pollock, 2011; Welle Donker & Van Loenen, 2018). As a result of this unfair
distribution of value in the OD ecosystem, stakeholders may be reluctant to participate. An OD eco-
system is circular (BSI Group, no year) when data is opened by data providers and then processed
so that intermediaries, value-adding resellers, and enrichers can keep processed data in use for as
long as possible. Users extract the maximum value from derived data/services. Finally, closing the
cycle, stakeholders provide additional value to the ecosystem (Alexopoulos et al., 2014). For exam-
ple, they can deliver value-added products based on the OD or evaluate data usage processes with
data providers (Charalabidis, 2016). The necessary type of ecosystem is circular in nature, building
upon a complex network of value generated by different participants that are creating valuable in-
formation and products and services. However, note that a circle that is too small can harm circular
OD systems because prosumers are then focused on serving data to themselves.

2.2.3. Inclusive open data systems

Many current OD systems are exclusive. Research and practice mainly focus on a minimal selec-
tion of OD providers and user groups, namely governments as data providers and companies as OD
re-users. At the same time, many more stakeholders exist (Van Loenen et al., 2018). Consequently,
government data and non-government data (e.g., from businesses, citizens, researchers, and others)
are often not integrated and do not cross borders. Moreover, not all stakeholders (e.g., data provid-
ers, intermediaries, value-adding resellers, enrichers, facilitators, end-users) from any nature (com-
mercial, government, scientific, citizen) participate in OD ecosystem processes (eu2020.de, 2020; Eu-
ropean Commission 2020). As a result, the exploration of OD is currently, for the larger part, left to
‘solution owners’, e.g., civic hackers, developers, small businesses, and entrepreneurs. Although
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these people are usually well-equipped to generate technical applications, they often lack an over-
view of the issues they are trying to address. The inclusion of problem owners, i.e., citizens, public
administrators, interest groups with a clear view of critical problems to solve, would instead call for
an open and broader process based on participation and co-creation. The interaction with industry
partners, civil society, and governments is essential to ensure that OD initiatives are inclusive. In-
clusive OD ecosystems address society's needs at large by ensuring individuals and disadvantaged
groups (including elderly, women, disabled) have access to and benefit from today's growing
knowledge and information society. Making OD ecosystems more inclusive becomes possible by (a)
creating the necessary skills to use Information and Communication Technologies (ICT) and (b) en-
abling access through specific easy to use applications, having public interest and the needs of the
whole society in mind.

2.2.4. Skill-based open data systems

Existing OD systems usually depend on best effort. There is a lack of skilled people to use OD. Re-
search indicates that many businesses and governments do not have the knowledge and skills to
decide on and implement effective strategies of making the best use of their data (Barbero et al.,
2018; Davies et al., 2019). This is already reflected in the digital gap within the EU public administra-
tions and the significant variations in the quality of digital public services and which is heavily in-
fluenced by the discrepancies in digital skills and competences (Chinn et al., 2020; European Union,
2020). There are currently not enough people who have the right data skills (European Commission,
2020b; IDC & Open Evidence, 2017). This problem is likely to get even worse in the future (Deloitte,
2017). Despite the relevance of soft skills (Laker and Powell, 2011) when considering technological
changes (Snape, 2017), the skills required are a higher education degree in economics, mathematics,
physics, or other relevant scientific disciplines, plus familiarity with the industry concerned (Econ-
omist Intelligence Unit, 2012). The combination of all these skills is difficult to obtain (Deloitte, 2017).

In other words, the availability of data is not a sufficient condition for OD to become a resource
for innovation and social value. Whoever can gain access to OD should also have the appropriate
skills and competencies to use it, understand what kind of perspectives it opens, and what potential
uses it represents (Morelli et al., 2017). This way a lot of low and medium or social science-only
educated people have been excluded from the equation and the lucrative jobs of data scientists. More
effort is needed to increase the readiness of citizens and businesses. This obstacle has been recog-
nised by the European Commission, which is funding €700M for advanced digital skills through
short-term and long-term training (European Commission, 2019). One example is the ISA? pro-
gramme of the European Commission that aims to support the development of advanced digital
skills in the public sector within the scope of the “Interoperability Academy” action.

3. Research approach

This section presents the research approach of the study, which aims to investigate the characteris-
tics of existing OD systems and assess whether these systems can be considered as OD ecosystems.
Following the explorative nature of our research, we used a qualitative multiple case study research
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approach. Case studies are appropriate for investigating contemporary phenomena in their real-
world context (Benbasat et al., 1987), especially when the boundaries between the phenomenon and
the context are not obvious (Yin, 2018). Case studies’ holistic perspective enables examining “com-
plex and ubiquitous interactions among organizations, technologies, and people” (Dubé & Paré,
2003, p. 598). A case study approach is relevant for studies in which context can make a difference
(Kaarbo & Beasley, 1999). In addition, case studies are appropriate for asking how or why-questions
(Yin, 2018). They are especially admissible for problems where research and theory are at an early
and developing stage (Benbasat et al., 1987; Roethlisberger, 1977). In other words, theory develop-
ment research seeks for explanatory knowledge and makes use of case studies to demonstrate the
process that originates the outcome (Gregor, 2006; Verschuren et al., 2010).

The case study research approach is appropriate for this study for the following reasons. First,
the boundaries of OD systems and their contexts are not evident. Furthermore, many factors, such
as stakeholders, values, technologies, and types and data sensitivity, impact OD systems. OD sys-
tems typically consist of various interactions, including between organizations, technologies, and
people. Finally, this study looks into the ‘how” and ‘why” of OD systems' challenges. This study
wants to know the characteristics of a value-creating, sustainable OD ecosystem and the extent to
which these characteristics can be identified in existing OD systems. Moreover, we aim to propose
a research agenda to further processes toward OD ecosystems.

Describing clearly how the cases have been selected helps to determine the limits for generalizing
the research findings (Eisenhardt, 1989). Generally, two ways to choose cases are distinguished: sta-
tistical sampling or theoretical sampling (Eisenhardt, 1989). As there is no accurate statistical evi-
dence available on the distribution of OD ecosystems, statistical sampling is not possible. Further-
more, OD theory development is still at a relatively early stage (Zuiderwijk, 2015), and therefore this
study aims to contribute to theory building rather than theory testing. Consequently, theoretical
sampling is most appropriate for this study.

Considering that conducting a single case study can lead to a highly context-dependent construc-
tion (Chalhoub-Deville, 1997), a multiple case study design was preferred. This type of design typi-
cally provides more compelling evidence (Yin, 2018) as multiple cases within different contexts ex-
tends the external generalizability of the study's conclusions (Yin, 2018). We defined the following
criteria to select the cases:

The cases involve systems in which OD is provided and used.
The cases involve OD systems with diverse data types.
The cases involve OD systems in which a diversity of OD actors is represented.

B W N R
N N N N

Information about the cases is available and accessible.

Table 1 provides an overview of the selected cases. Each case study builds on the work and expe-
riences of the authors of this paper. It is complemented with an extensive primary and secondary
literature review, and discussions with key stakeholders on the status of the ecosystems. Our ex-
plorative research approach resulted in an assessment based on expert judgements for five cases.
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Table 1: Case study overview

Case Country

1. Open geographic data system The Netherlands
2. Open education data system Denmark

3. Open agricultural data system Italy

4. Open financial data system Greece

5. Open legal data system France

4. Open data systems assessed

This section explores to which extent five OD systems can be considered ecosystems. We use the

characteristics of a value-creating, sustainable ecosystem as a lens of analysis: user-driven, inclusive,

circular, and skill-based.

4.1.

Case 1: Open geographic data system in the Netherlands

Geographic data is any data with a link to the earth and it is one of the high value dataset categories

in the Open Data Directive (see European Commission, 2019b).

User involvement: Some non-government actors have an advisory role through the partici-
pation in the public sector (Van Loenen, 2018). Users are informed through news feeds, OD
websites, LinkedIn sites for specific datasets/organisations, and actively involved on opera-
tional issues. The open geographic data portal (PDOK) and OS Geo (open-source Geo Neth-
erlands community) initiated geoforum.nl providing a forum for open geographic data. The
public can find open public geographic data via a central portal (PDOK, www.pdok.nl).
Circularity: The Dutch geographic data system is linear. For fundamental datasets, govern-
ment users are by law required to notify data providers on data quality (e.g., errors). In a rare
case, private actors provide improved geographic datasets to the government (e.g., ESRI to
PDOK) (Welle Donker et al., 2019). This is preventing the company from frequently down-
loading/ accessing erroneous government data. A government organization in transporta-
tion (NDW) has data for data arrangements with private companies.

Inclusiveness: Almost all public sector geographic data of national agencies is provided as
OD. Scientific geographic data is increasingly shared openly, but delivered through separate
(university) channels. Private geographic data remains closed. There have been attempts to
cooperate between sectors, e.g., National Mapping Agency and OpenStreetMap. Although
there are over 14 billion hits per year in the PDOK service (Sanders, 2020, p. 8), little is known
about these users and their characteristics (see Van Loenen et al., 2017). There are indications
that the users are not only geo experts anymore (see Van Loenen et al., 2017). There is no
information available about the use by or involvement of disadvantaged groups.

Creative Commons Attribution 3.0 Austria (CC BY 3.0), 2021.
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Skills. Open geographic data education is available in at least five universities, and several
colleges. These are mostly technology-oriented. Interdisciplinary programs on open geo-
graphic data are non-existent.! No information is available on other education levels. There
is minimal attention for geographic skills development at the strategic domain level.

Although the provision of public sector open geographic data is abundant, the ecosystem is rather

provider-driven, somewhat inclusive, mostly linear, and not skill-based.

4.2.

Case 2: Open data use in schools in Denmark

In recent years, OD in education has attracted attention in educational research and practice in

schools (Coughlan, 2020; Saddiqa et al., 2019). The integration of open real-world datasets into

school education can potentially support the development of digital and data literacy skills among

future generations of learners in public schools (Atenas & Havemann, 2015).

User involvement: Educational user involvement and OD use is limited in public schools
(Drigas & Leliopoulos, 2014; United Nations Education, 2018). Copenhagen city developed
large sets of open city data available to its citizens (DESI, 2018). Citizen access to OD and
ability to actively contribute to the improvement of digital services, has become a strategi-
cally focus in local governments in Copenhagen and other large cities in Denmark (Magnus-
sen & Elming, 2017). Although OD is available to teachers and students’ new educational
models as well as data analysis tools need to be developed for educating students in OD user
involvement (Saddiqa et al., 2019).

Circularity: In the larger context of studies urban development citizen science projects in
larger cities in Denmark focus is on a circular approach where students apply data in devel-
oping citizen-generated models for the development of deprived city spaces that local gov-
ernments can implement in the development and renewal of (Magnussen et al., 2019).
Inclusiveness: The Danish studies of OD education and educational citizen science in urban
planning have primarily been focused at studying citizen development in deprived areas in
the cities of Aarhus and Copenhagen. The studies show that students in schools are highly
motivated to be part of the development of their deprived neighbourhood (Magnussen &
Elming, 2017). Students and teachers at schools however overall lack data analysis compe-
tences and tools and structures for bridging the gap between OD in local governance and
educational practice.

Skills: OD studies in Danish schools show both great potentials and challenges in including
open datasets in school contexts (Saddiqa et al., 2019). Educational processes, including using
sensors for various types of data collection, were shown to improve students' understanding
of how data is generated and how citizen collected data can be compared and applied to the
available open datasets of the city.

Although the government provides access to the public to OD through the national portal with up-

to-date data, and focus is given to explore how OD from local governments can be implemented as

1

See for an overview of higher education in geographic data: https:/ /sdispider.eu/wp/sdi-education-

map/
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a learning resource in schools, OD systems particularly in education are exclusive, mostly linear,

and require skills, knowledge and tools to implement OD into the educational system.

4.3.

Case 3: Open agricultural data system in Italy

In Italy, all the data related to the agricultural domain and managed by the public sector are openly

available. The most relevant geographic datasets are collected and made available through the
dati.gov central portal (https://www.dati.gov.it/), using standard formats and divided according
to specific categories of interest.

11

User involvement: In the Italian agricultural data system, users are not completely in the
driver's seat for deciding, possibly in collaboration with the public sector, the data that can
be delivered as OD. Datasets can be uploaded via web by the various local and national ad-
ministrations on a single portal, which also include censuses related data. The DatiOpen Por-
tal stores data from the 2011 census and provides specific information about the user that
uploaded the data set. The portal includes mechanisms to comment on the available dataset,
but this feature does not seem to be used much. In the last years the relevance of such portal
diminished and few uploads have been performed recently. Overall, the portal currently
stores 3,483 datasets. The dati.gov.it portal is probably the current reference for OD in Italy,
but it does not seem to include any mechanisms for user involvement. The portal currently
stores 350 datasets related to the agricultural/fishing sectors. A community of researchers
and the government are also developing new ways to convey available data to multiple us-
ers, even if not directly connected to public portals. An attempt has been made to standardize
the use of OD across the entire population. Currently only 1% of the national agricultural
area is managed using these innovative technologies (Consiglio Nazionale delle Ricerche,
2018).

Circularity: The agricultural OD system in Italy is principally linear, and based on the possi-
bility to retrieve data from the dati.gov.it portal. There is no official information about the
data provision from government authorities to the central government.

Inclusiveness: In Italy the most relevant geographic datasets are collected and made available
through the dati.gov portal, using standard formats and divided according to specific cate-
gories of interest. The current management of OD related to agricultural aspects does not
seem to include action to favour inclusiveness. No information is available about the use or
involvement of disadvantaged groups and minorities. Different datasets are currently not
totally integrated, but there is a movement towards this objective and specific API are made
available. The Italian OpenData agriculture project tries to collect all the datasets to allow the
consultation and reuse in an open and digital format of a large amount of information.
Skills: There are available courses related to OD in public administration and universities
and open communities like SpaghettiOpenData (Spaghetti Open Data, 2019), but they are not
specifically focusing on the domain of agricultural OD. Some advanced training courses
based on the management of OD in different sectors have been provided, focusing also on
the technologies available in different contexts. The main barrier toward the improvement of
the current status seems to relate to the considerable knowledge of technologies used in the
specific domain that are not always in the competence set of the users.
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To conclude, the provision of open agricultural data from the public sector is somehow abundant,
but strongly provider-driven. There is a slight interest from smaller companies and individuals
in sharing their data openly, and available solutions do not seem to have a focus on improving
inclusiveness. Overall the ecosystem can be principally considered exclusive and linear. The lack
of skills to access and manage open data also derives from insufficient knowledge on the tools
and potential that an OD ecosystem approach can provide to private companies and citizens.

4.4, Case 4: Open financial data system in Greece

Financial data consists of all the government transactions from all governmental levels: national,

regional and local.

12

e User involvement: The Greek transparency program offers capabilities to search, access, and
retrieve financial data for public spending information. In this way, citizens, but most im-
portantly data journalists now play a key role as public interest watchdogs. In general, the
users can only access information in .pdf format that makes it difficult to run any advanced
queries on the data or even combine them with other datasets. Thus, users are employing
outside services to produce informative queries and visualisations. The developers could be
considered as another user group of the system, building their applications and services
based on diavgeia.gov.gr API (Alexopoulos et al., 2018). The central users of the system are
public officials that upload and search for specific acts. All user groups could make sugges-
tions through an online request form.

e  Circularity: The Greek financial data system is linear in principle. For fundamental datasets
(contracts and payments), government users are by law required to notify data providers on
data quality (e.g., errors). On the other hand, no data are produced in terms of the connected
financial decisions/acts when they are re-uploaded or updated. This is not preventing the
journalists or citizens from frequently downloading/accessing erroneous government data.
In general, public sector organisations are the providers and the users of the system.

e Inclusiveness: Financial data of public organisations is increasingly shared openly in a central
manner but delivered through separate public organisation officials channels using different
styles of decision or act documents. Private financial data remains closed or dispersed in
companies' websites. This way, the companies fulfil their legal obligation of offering their
financial data but not in a structured and processable central manner. No information or
special features are available about use by or involvement of disadvantaged groups. The
strong producer-driven focus is the main barrier for inclusiveness.

e  Skills: To the best of our knowledge, there are no OD education programmes in journalists'
departments that offer guidance in the OD domain. There are some specific Information Sys-
tems or Computer Science departments that offer training on OD through seminars and lec-
tures. Data journalists in Greece have developed specific strategies to produce and assemble
their own data, for instance, collaborations and participation in networks. Greece is a mem-
ber of the European Data Journalism Network (EDJNet) (European Data Journalism Net-
work, 2017). However, OD education is not well developed in Greece. There is one Master
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Programme and one school for data journalism. The field of data journalism is still mainly
determined by the availability and accessibility of public datasets.

The provision of public sector open financial data is one of the success stories in the OGD domain.
The system in Greece provides some information but further development is needed, since the eco-
system could be considered mostly linear, provider-driven, and effort based.

4.5. Case 5: Open legal data system in France

Legal data consists of the text of laws (including preliminary parliamentary work, questions,
amendments, debates minutes, use of budget, attendance, and votes by Members of Parliament, lists
of declared lobbyists, meetings with lobbyists) and case law, the judicial decisions produced by
courts at all levels (national, appeal, regional, municipal, administrative agencies such as National
Commission for Data Protection). Case law is a specific OD: for privacy and security purposes, part
of the data must be hidden by design during the production stage to avoid the persons' re-identifi-
cation. Legal data also encompasses public databases, such as official journal, associations and com-
panies' registration and accounting data, and income tax calculators.

e User involvement: Until now, the market has been driven by private publishers acting as
intermediary brokers structuring the way open legal data could be accessed and reused. Re-
cently, the field is being dominated by technological innovation from the legal tech industry
that improves access, search, and interfaces. Non-profit and civil society interests have been
represented by citizen transparency advocates also developing applications for the public
interest. Public and private professionals are gathered in the Open Law* association (Jean,
2017).

e  Circularity: The field developed entirely linearly as a top-down system from government to
users. The original Legifrance legal data public database provides access to a limited amount
of case law through a hard-to-search interface. The most significant portion of the case law
was for decades being sold under exclusivity by the government to private publishers, who
were adding economic value and reselling better searchable packages to legal professionals,
law firms, and universities. A 2014 decree enacted royalty-free legal OD (for a chronology
and legal sources on open legal data, see Barthe, 2020; Maurel, 2017).

e Inclusiveness: Open legal data policy is first targeted at helping legal professionals to focus
on high-value tasks rather than sole information search, fostering the development of a na-
tional legal tech industry. More inclusive aims of improving transparency and democracy
for all citizens through direct data reuse and data-based civic advocacy is a secondary objec-
tive of national policies.

e  Skills: There are legal tech modules and professional programmes in law schools (Village de
la Justice, 2021), but no specific interdisciplinary training dedicated to open legal data in
computer science, engineering, business, and public management.

To conclude, French open legal data is dominated by legal professionals, not very inclusive and very
linear. Without further legal provisions, legal professional users do not have to further distribute
their transformed data under OD conditions which would benefit civil society as a whole. Legal tech
applications (APIs, search engines, algorithms) development is dependant of design choices solely
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made by the producers, judges and governmental offices making data available after a complex pro-
duction process (Denis & Goéta, 2017).

4.6. Summary of the assessed open data systems

Table 2 summarizes the five assessed OD systems. It depicts that none of the five examined OD
systems fully correspond to the ideal situation for value creating and sustainable OD ecosystems.
None of the researched OD systems meet any of the four requirements regarding being user-driven,
circular, inclusive, and skill-based. Several OD systems are making small progress regarding train-
ing to improve OD skills, and one of the systems can be considered both provider-driven and user-
driven.

Table 2: Summary of the five assessed OD systems

Case # 1 2 3 4 5
Country NL DK IT GR FR
Domain Geography Education Agriculture | Finance Law
Provider/ User | Provider Provider Provider/ Provider | Provider
driven user

Exclusive/ Inclusive | Exclusive Exclusive Exclusive Exclusive | Exclusive
Linear/ Circular Linear Mostly linear | Linear Linear Linear
Skills:  best-effort/ | Best effort-> | Best effort Best effort Best effort | Best effort
skill based technology

skills- based
Ecosystem (Yes/ No) [ No No No No No

5. Research agenda

This section describes the research agenda we developed based on our qualitative inquiry. It is the
result of several discussion sessions we had in our academic research teams which were taken to the
discussions among the authors of this paper. The result of these is presented here.
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The research agenda should provide guidance to develop from provider-driven, linear, exclusive,
and best effort systems towards user-driven, circular, inclusive, and skill-based ecosystems. The re-
search agenda items are categorized per challenge: user-involvement, circularity, inclusiveness, and
skills.

5.1. Addressing challenge 1: From a supplier-driven to a user-driven open data eco-
system

This part of the research agenda focuses on determining optimal strategies to better match the de-
mand and provision of OD between users of different categories and domains. Towards this direc-
tion, the setup of specific research actions is as follows:

e Identify and classify the needs related to the OD provision of a wide variety of representative
user types. Special attention has to be paid to the needs of disadvantaged groups to access
and use OD and benefit from today's growing knowledge and information society. This re-
search activity should be the basis for developing technological and governance avenues to
meet user needs (conform what is written in eu2020.de, 2020; European Commission, 2020).

e Investigate the technological requirements for providing Findable, Accessible, Interoperable,
and Reusable (FAIR) data for different user categories. This research activity includes iden-
tifying gaps between the needs of user groups and the current features of OD platforms. It
also concerns defining and evaluating new approaches for designing user-driven user inter-
faces for finding data that fulfils different findability and accessibility requirements from dif-
ferent domains. Besides, research should examine the potential of ‘data integrators’, enabling
the technical interoperability of OD stemming from different domains. Furthermore, scien-
tific research should determine the minimum and optimal set of metadata descriptions to be
adopted to allow semantic interoperability of OD across domains and disciplines.

e Identify ways to involve producers and users in the OD ecosystem sustainably. The govern-
ance and legal perspectives should be explored, developing new governance models directed
at maintaining and distributing value in the entire ecosystem instead of only focusing on the
private and professional side's financial advantages.

e  Evaluate the governance models' feasibility for achieving the added value for their respective
stakeholder group: non-specialist data users, journalists, students, researchers, NGOs, gov-
ernment, companies, and data intermediaries. A new governance model strategy framework
is needed to engage different user groups in the OD ecosystem sustainably.

5.2. Addressing challenge 2: From a linear to a circular open data ecosystem

The second part of the research agenda aims at analysing the processes of value creation and value
capturing in OD ecosystems by investigating the mutual relationships and interaction between dif-
ferent OD and the factors determining the creation and capturing of value. This research element
should lay the foundation for closing the OD life cycle by improving the understanding of OGD
users' contributions and identifying avenues of organizing this both in a technical and open govern-
ance-supportive manner. Fulfilling this gap, the setup of specific research actions is as follows:
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5.3.

Investigate the motivations and needs of non-government actors that use OGD to become
active contributors to the OD ecosystem by sharing the results of their usage (i.e., non-gov-
ernment data (NGD)) in the OD ecosystem. The motivations should be identified and ana-
lysed for various (non-government) data holders: citizens, journalists, students, researchers,
NGOs, businesses, and intermediaries.

Examine how non-government users of OGD can be stimulated to share their data openly
using technical steering mechanisms. This activity should explore the impact of technological
choices and strategies in influencing and determining NGD holders' behaviour. It should
also design user interfaces that enable NGD holders to readily provide their OD to the eco-
system.

Addressing challenge 3: From an exclusive to an inclusive open data ecosystem

The third research agenda component focuses on defining the technological requirements and gov-

ernance mechanisms to stimulate non-government actors to participate in the OD ecosystem and

share their data as OD. An inclusive OD ecosystem incorporates both OGD and open NGD. Besides,

it incentivizes all stakeholders from all backgrounds to contribute and share. Towards this direction,

the setup of specific research actions is as follows:

5.4.

Investigate non-government actors' motivations to become active contributors to the OD eco-
system by sharing their (non-government) data in the OD ecosystem. The motivations should
be identified and analysed for various (non-government) data holders: citizens, journalists,
students, researchers, NGOs, businesses, and intermediaries.

Study what stimulates non-government data holders to share OD using technical steering
mechanisms. It should explore the impact of technological choices and strategies in influenc-
ing and determining non-government data holders' behaviour. It should design user inter-
faces and APIs enabling NGD providers to readily provide their OD to the ecosystem.
Research how non-government data holders can be incentivized to share OD using steering
mechanisms. This task should explore different steering mechanisms to influence and control
non-government data holders' behaviour in the OD ecosystem. Research should investigate
the use, impact, and limitation of network-based steering, based on cooperation and solidar-
ity. It should explore the opportunities and limitations of market-type steering, through com-
petition and financial incentives, to stimulate non-government data holders to share their
data. Non-government perspectives should be provided by citizens, journalists, students, re-
searchers, NGOs, companies, and intermediaries.

Addressing challenge 4: From best-effort-based to skill-based open data eco-
systems

For skill-based training, we recommend the following research activities:

16

Study what training program can make sustainable connections between research groups
from different disciplinary fields. Existing OD training capacity is typically structured along
traditional disciplinary, sectoral, and geographical lines. Therefore, it is too fragmented to
train researchers in the diverse set of skills they need to become successful OD researchers
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or practitioners. A training program should make sustainable connections between research
groups from different disciplinary fields. Furthermore, it should pool expertise and resources
across nations and disciplines, thereby restructuring European training capacity to address
novel challenges in OD research and practice, which should be culminating in a new Euro-
pean curriculum on OD ecosystems.

e Examine how researchers can be provided with knowledge and skills to apply holistic, inter-
disciplinary, and intersectoral thinking and practice to design user-driven, circular, and in-
clusive OD ecosystems.

e Investigate how to equip researchers with the tools, models, structures, skills, and compe-
tencies to convert their knowledge, ideas, and research findings into new products and ser-
vices for the EU market.

6. Conclusions

This study's objective was twofold: 1) to investigate whether existing OD systems meet the require-
ments of OD ecosystems, and 2) develop a research agenda that discusses the gaps between current
OD systems on the one hand and value-creating, sustainable OD ecosystems on the other hand. To
attain the first research objective, we combined a literature review with a multiple case study ap-
proach. The literature review showed that developing a value-creating, sustainable OD ecosystem
requires it to match demand and supply, be circular and inclusive, and skill-based. The combination
of these four characteristics is essential to unlocking the enormous potential of OD. Like in natural
ecosystems, the lack of any identified elements will impact other aspects of the ecosystem. Hence, it
is of utmost importance to integrate the findings and develop a holistic perspective on creating a
sustainable OD ecosystem. An OD system can be referred to as an OD ecosystem if it is user-driven,
circular, inclusive, and skill-based.

We used these four lenses to assess the extent to which five existing OD systems in Europe show
these characteristics. Our assessment highlighted that currently none of the examined OD systems
can be characterised as an OD ecosystem. In fact, none of these OD systems fulfilled the four require-
ments fully. Although some of the studied OD systems are considered rather advanced systems in
current OD evaluation research, from an OD ecosystem perspective they are only in the very begin-
ning stages of development.

We developed a four pathway research agenda to stimulate the development of the current pro-
vider-driven, linear, exclusive, and best effort systems towards user-driven, circular, inclusive and
skill-based systems. Each pathway addresses one of the four OD ecosystem characteristics. The first
pathway, from provider-driven to user-driven strategies focuses on determining optimal strategies
to better match the demand and provision of OD between users of different categories and domains.
The second pathway, from linearity to circularity, aims at analysing the processes of value creation
and value capturing in OD ecosystems by investigating the mutual relationships and interaction
between different OD and the factors determining the creation and capturing of value. The third
pathway, from exclusiveness to inclusiveness, focuses on defining the technological requirements
and governance mechanisms to stimulate non-government actors to participate in the OD ecosystem
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and share their data as OD. Finally, the fourth pathway, from best effort to skill based OD ecosys-
tems, should provide the foundation for OD knowledge sharing and training resulting in holistic,
interdisciplinary, and intersectoral thinking and practice to design user-driven, circular, and inclu-
sive OD ecosystems. The development of the research agenda could significantly strengthen the
achievement of the Berlin Declaration goals and the 2019-2024 priorities on Green Deal and 'A Eu-
rope fit for the Digital Age' and Data Strategy of the European Commission. Moreover, it could also
contribute to achieve the UN Sustainable Development Goals in 2030.

We applied an explorative research approach resulting in an assessment based on expert judge-
ments for a limited number of cases. Although these are clear limitations of the study, our approach
did highlight several weaknesses of current OD systems that should not be ignored. By addressing
the challenges toward user-driven, circular, inclusive and skill based OD ecosystems, the OD sys-
tems of today will continue to deliver significant value to our societies in a sustainable manner and
can be considered rightfully OD ecosystems.
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