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D4.1 Motivations of non-government actors to become active contributors to the Open Data
ecosystem

1 Introduction

1.1 Problem definition
Task 4.1 explores the motivations of non-government actors to become active contributors to the
Open Data ecosystem by releasing their data into the open data ecosystem.

Governmental actors have historically been the dominant providers of open data. In many cases,
such responsibility is engraved in policy documents, from non-binding strategic plans to binding
laws and regulations such as the EU Open Data Directive. On the other hand, while there have
been some initiatives by non-governmental actors to publish their data as open data, it is still
limited and largely remains to be desired (van Loenen et al., 2018). Non-governmental actors are
outside the public/governmental sector, such as companies, civil society organisations, and the
media. Exploring the motivations for non-governmental actors to contribute to open data is thus
essential to developing sustainable Open Data Ecosystems that incorporate both government and
non-government open data.

Aligned with the ODECO's Description of Action, this deliverable aims to answer the following

three research questions:

e RQ1: What are the motivations of non-governmental data holders to contribute to the open
data ecosystem?

e RQ2: What barriers do non-governmental data holders face when contributing to open data
ecosystem?

e RQ3: How can the motivations and barriers to sharing non-governmental data become
enablers?

Motivations are defined as “the need or reason for doing something” or the “willingness to do
something” (Cambridge Dictionary, 2024). On the other hand, barriers are "anything used or acting
to block someone from going somewhere or from doing something, or to block something from
happening” (Cambridge Dictionary, 2024). In this deliverable, barriers refer to things that hinder
actors from contributing to open data ecosystem, negatively affecting the open data community
creation. They thus should also be studied in conjunction with motivations to share their data as
open data. Their negative influence varies depending on the stakeholders, but they have some
typical characteristics that must be considered in the study. Enablers are “something or someone
that makes it possible for a particular thing to happen or be done” (Cambridge Dictionary, 2024).
In this deliverable, enablers refer to situations in the ecosystem that facilitate or enhance the
contribution of open data by non-governmental actors by leveraging the motivations and barriers
for them to do so. Motivations and barriers of the following non-government stakeholders were
identified: non-specialist users, data journalists, students, NGOs, commercial organisations, and
open data intermediaries.

For each stakeholder group, we outline the methods employed and the types of data sources
used, including primary (interviews, questionnaires, focus groups, etc.) or secondary (literature
review, use case analysis, etc.). Where relevant, we broadened our analysis of stakeholders’
motivations and barriers to contribute to open data ecosystems. For example, in the section on
non-specialist citizens, we also by considered knowledge (rather than data) contributions.

1.2 Role of this deliverable in the ODECO project

The ODECO deliverable 4.1 is part of Working Package 4, “From an Exclusive to an Inclusive Open
Data Ecosystem”. In D4.1, we seek to understand the motivations of non-government actors to
become active contributors to the open data ecosystem sharing their own data as open data. The
relation to the other deliverables in WP4 is as follows:
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e D42 explores technical strategies to steer the behavior of non-government data holders
towards open data. It will report on technological ways to promote the inclusion of non-
government data holders in the open data ecosystem.

e D43 explores a governance strategy to steer the behavior of non-government data holders
towards open data. It will report on steering mechanisms and approaches for activating non-
government data holders in the open data ecosystem.

This deliverable also marks the completion of the milestone MS6 “Joint research deliverables” after
successfully delivering the first research deliverables (D2.1, D3.1, and D4.1).

D4.1 complements Deliverable 3.3, "Closing the cycle: Promoting open data users’ contribution
from a governance perspective". D3.3 explores ways to sustainably establish the contribution of
open government data users to open data ecosystems by identifying motivations to do it. D4.1
differs from D3.3 as D4.1 is centred on having an inclusive ecosystem where non-government
actors share their data, while D3.3 is centred on closing the cycle and users of open government
data contributing back to the ecosystem.

1.3  Structure

This report is structured as follows: Chapters 2 to 7 present the motivations and barriers of each
stakeholder type to contribute to the Open Data Ecosystem. Each chapter briefly defines the given
stakeholder, followed by the methodology, results, and conclusion. Chapter 8 serves as the
discussion and conclusion for the whole document. Shared motivations and barriers between the
stakeholders are discussed, and questions are proposed for future deliverables in WP4 (D4.2 and
D4.3).
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2 Non-specialist citizens

2.1 Introduction

In the context of open data ecosystems, non-specialist citizens are interested in accessing open
data or can benefit from open data while lacking the specialised skills needed to analyse datasets.
To engage non-specialist citizens in sharing their data, we developed a new approach, an “Open
data game jam”, which is an event similar to an open data hackathon, with the critical difference
that participants make a video game rather than an application. In this section, we explain why we
chose to develop this novel approach, starting with an explanation of the opportunities and
challenges of open data hackathons.

In recent years, open data hackathons have emerged as a promising approach to engage citizens
(both specialist and non-specialist) in the reuse of open data. Open data hackathons typically last
1-3 days, during which participants use open data to develop new solutions. Like other
hackathons, they are “accelerated design processes” (Falk, 2022) demanding rapid results. While
solutions are rarely developed beyond the event, prototyping fosters a deeper understanding of
the problem and potential solutions. Organisers range from government bodies to local activists
and NGOs, each with various motivations, such as: (1) promoting data reuse, (2) building a
community around open data (Jaskiewicz et al., 2019), (3) supporting Nonprofit Organisations
(NPOs) (Hou & Wang, 2017), (4) addressing specific societal challenges (Lodato & DiSalvo, 2016),
(5) creating new business models around open data (Kitsios & Kamariotou, 2018). Open data
hackathons often attract data experts with strong analysis skills and non-experts with contextual
knowledge and lived experiences. Non-specialist citizens can contribute to making sense of open
datasets through their “thick data” (Wang, 2016), which is the qualitative context needed to
interpret quantitative data, such as ethnographic observations and lived experiences. We will refer
to this type of data as "knowledge” that non-specialist citizens possess, and that they can
contribute to open data ecosystems. We focus on the context of open data hackathons and similar
"accelerated design processes” (Falk, 2022) with open data because of their capacity to increase
communities’ ability to work with open data (Jaskiewicz et al., 2019). However, (open data)
hackathons have been criticised for taking a “solutionist” (Morozov, 2013) approach to social
issues, meaning that they focus on technology rather than social issues. At an (open data)
hackathon, issues tend to be oversimplified, and solutions exclusively rely on technology rather
than social change. This critique does not apply to all hackathons. Additionally, the problem of
solutionism is not necessarily about the event itself but how it is framed and studied. Nonetheless,
there is a need to move the focus of hackathons from technology to social issues.

To refocus open data hackathons on social issues, we changed the “invitation” (Lindstrdm and
Stahl, 2014) to participants from using technology to create solutions to using technology to
articulate (describe) the issues (Lodato and DiSalvo, 2016). Our understanding of the “invitation”
to participants is similar to Lindstrdm and Stahl’s definition (2014, p. 329): the invitation included
an "area of curiosity” (social issues) and “a proposition of how to engage with it" (making a video
game). Our new approach is an open data game jam, an event where participants collectively
produce a video game about a social issue of their choosing. Most of our participants had never
made a video game before but still possessed sufficient digital skills to craft a prototype in a few
hours. We introduced participants to a beginner-friendly game engine which relies on visual
coding and offered technical help throughout the event. Participants could pick an issue they
directly experienced and contribute their thick data (lived experience). Additionally, we invited
participants to brainstorm and include available open data about the issue in their games.
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2.2 Methodology

This section examines the approach used to understand the motivations and barriers of non-
specialist citizens who want to contribute their knowledge toopen data ecosystems, in the context
of an open data game jam.

The open data game jam was attended by master students of the Faculty of Industrial Design
Engineering (IDE) at TU Delft. The game jam was part of an academic course consisting of a series
of one-day workshops on different topics hosted by other lecturers. Students were free to pick
and choose any workshop and earn credits for attendance only. Our event was one such workshop
attended by 45 Master’s students, with 23 students filling in the surveys and eight participating in
the debrief interview. Participants were invited to describe a social issue through an interactive
video game. During the design process, they had to form teams around specific issues, research
available data, and use it to brainstorm possible game mechanics. Participants combined their
experience of the issue with available open data to represent it in a game.

9AM Non participant observation 5PM
Issue brainstormin Pitch to other Form teams around Produce game Play each other's
9 participants the issues prototypes games
Survey Debriefing
distributed interviews

Figure 1: Data collection timeline

We used a combination of surveys, observations, and debrief interviews to understand
participants’ motivations to contribute data. The data collection timeline is shown in Figure 1. We
distributed the surveys right after teams were formed around specific issues (about two hours into
the session). Debriefing interviews were conducted at the very end of the session after participants
played each other’'s games. Non-participant observations were conducted throughout the game
jam by a designated researcher. A summary of the data sources used to study participants’
motivation to contribute their data is shown in Table 1.

Table 1: Overview of the data collection methods

Method Participants Description Timeline

Survey 23 Master’'s students | Brief survey on the | Distributed after
of the Faculty of | demographics and | teams were formed
Industrial Design | motivations for | around different
Engineering at TU | attending issues

Observation Delft Observation of the | Throughout the entire

one-day  workshop | event
using an observer's

sheet to understand
participants’

interactions and
motivations
Debrief focus group 8 selected students (2 | 10  focus  group | After participants
interview teams working on two | interviews played each other's
different games) games

(%) ODECO 10



D4.1 Motivations of non-government actors to become active contributors to the Open Data
ecosystem

2.3  Results

This section presents the data collected through the methods outlined earlier. We start by
presenting participants’ existing knowledge as measured through the surveys, then we discuss
their motivations for contributing to open data ecosystems, and finally, we discuss barriers that
affect their contribution. To measure whether non-specialists attended the game jam, we included
items about existing knowledge in the pretest survey. Figures 2 and 3 visualise the distribution of
Likert responses on a stacked bar chart. For example, on the item "Knowledge — | know who/how
many people are affected by this issue”, one person answered “0", two people answered “1”, seven
people answered 5", etc. We consider answers greater than 3 on the Likert scale as "agree”. As
shown in Figure 2, 10 participants agreed they knew how to analyse datasets (the answer on the
Likert scale was greater than 3). In our sample, 8 participants agreed that they knew how to make
games, and a majority of participants agreed that they possessed knowledge about the specific
social issue being addressed in their team. Based on the survey, our sample included a mix of
expert and non-expert participants who had good knowledge of a social issue but lacked technical
knowledge and data skills.

Knowledge - | am knowledgeable about this social issue - - I

Knowledge - | know who could resolve this social issue H

~NouvbkwNHO

Knowledge - | know who is responsible for this social issue - n

Knowledge - | know who/how many people are affected by this issue 4 n

Knowledge - | know how to make videc games - I

Knowledge - | know how to analyse datasets I

15 10 5 0 5 10 15 20
Number of Responses

Figure 2: Participant’s knowledge at the beginning of the open data game jam. The numbers
inside the stacked bars represent the number of participants who picked that answer.

2.3.1 Motivation

Based on the survey (figure 3) and the non-participant observation, we found three main
motivating factors for participants to attend the event and share their knowledge. First,
participants were motivated by the opportunity to learn new digital skills. The event effectively
offered an introduction to the basics of coding, and for some participants, this was an opportunity
to write code for the first time while getting technical support. Second, participants were
motivated by the competition with other teams. The event included a final showcase of the game
prototypes, where participants would play each other’'s games and select the winners. Third, as
shown by the pretest surveys, most participants agreed that having fun was a motivation to attend.
The creative process involved in producing a game prototype motivated participants to attend
and contribute.
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\ w0
[
Motivation - Make games 1 : : ;_
I
]
1 3
]
! . 4
5
Motivation - Make friends - 4 6
- 7

Motivation - Have fun -

Motivation - Learn new skills -

5 10 15 20
Number of Responses

f e R ——

Figure 3: Motivations for attending the open data game jam recorded in the survey

Table 2 : Motivations for non-expert citizens to attend the game jam

(Morivation | Deseiption

Learning digital Learning new digital skills and the basics of coding through a beginner
skills friendly approach and tools

Competition with | Game jam challenge. At the end of the event participants went around

other teams the room and played each other's games, and 3 winners selected.
Competition between the teams and time pressure was a motivating
factor

Enjoyment Enjoyment of the creative process of producing a game prototype was a

motivating factor

2.3.2 Barriers

We observed three main barriers to participants sharing the knowledge of the issue through the
event: (1) the technicality of the (video game) prototypes, (2) the availability of participants, and
(3) friction in collaborative digital work. As found in previous literature, we observed that low-
fidelity prototypes such as mock-ups and drawings incentivised team discussions and group
reflection. On the other hand, high-fidelity prototypes (such as computer code) pushed
participants towards more individual work. This result aligns with the findings of Jaskiewicz et al.
(2019) in the context of open data hackathons. The morning section of the workshop, dedicated
to brainstorming and ideating a game, was more inclusive of participants who wanted to
contribute their data about the issue. However, in the afternoon, dedicated to game development,
participants mostly worked individually. Another barrier is the availability of participants to attend
a one-day workshop. Non-expert users might be unable to dedicate a full day or even multiple
days to a game jam. This workshop was part of coursework and was attended by master's students
who were earning credits. However, other user groups’ found it harder to attend. Another area for
improvement was the friction caused by collaborating on digital prototypes.

0\ 12
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The game engine used in the jam software does not allow real-time collaboration, which can lead
to non-technical people getting excluded. The workshop aimed to initiate discussions around
social issues so that issue experts could share their knowledge with technical experts and
collaborate on producing a game prototype. This issue is not limited to the specific game engine
used for this game jam. Versioning and multi-user collaboration can be challenging even for
experienced developers. This can cause friction in including everyone's contribution. In most
groups, the overall coding of the video game was delegated to a single person, which limited
collaboration. A final barrier was the tension originating from participants’ differing motivations;
expert users are more interested in software development and creating high-fidelity prototypes,
while non-expert users are more interested in creativity and brainstorming. Team formation
methods are crucial to enable the collaboration of these two groups.

Table 3: Barriers to non-expert citizens’ contribution to open data ecosystems

Barrier Description

Technicality of The production of high-fidelity prototypes makes it harder for non-

the prototypes gpecialist citizens (problem owners) to share their knowledge of the issue
(high vs low

fidelity)
Collaboration Hard to manage and integrate multiple contributions into the same digital
tools prototype

Team formation | Need to have balanced teams that are not only composed of technical
method experts, but which contain a mix of domain and technical expertise.
Friction in forming groups around this criterion.

Availability of Non-expert citizens may not have enough time and resources to attend
participants open data events

2.4 Conclusion

This section aimed to uncover non-specialist citizens' motivations and barriers to becoming active
knowledge contributors to open data ecosystems. We started by defining non-specialist users as
individuals interested in or who might benefit from reusing open datasets while needing more
specialised data skills. We identified open data events as a promising approach to engaging non-
specialist citizens in reusing open data. To understand the motivations and barriers for citizens to
contribute with their knowledge, we organised a participatory experiment with non-specialist
citizens: a one-day open data game jam. We collected data through observations, surveys and
debriefing interviews. We found three main motivations for citizens to contribute with their
knowledge: (1) learning digital skills, (2) competition with other teams, and (3) enjoyment.
Practitioners can leverage these factors to motivate non-expert citizens to share their
knowledgeas problem-owners. At the same time, we found four barriers affecting citizens that
intend to contribute with their knowledge: (1) the technicality of the prototypes, (2) collaboration
tools, (4) team formation method, and (5) availability of participants. Practitioners should balance
motivating participants with the opportunity to learn new skills and build technical prototypes,
giving enough space for problem owners to share their knowledge through low-fidelity mockups.
Our results are convergent with the findings of Jaskiewicz et al. (2019) on the role of conceptual
and specialised prototypes at open data hackathons.
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3 Data journalists

3.1 Introduction

In our society, journalism plays a pivotal role in keeping citizens informed, updated, and interested
in the events and developments of their community. As our societies increasingly rely on data,
journalism must evolve and accommodate this momentous shift. The seeds of the use of data in
journalism were sown during the 19th century when the Manchester Guardian published a table
with the schools of the city (Rogers, 2011). When Florence Nightingale analysed and published
data from the Crimean War (Rogers, 2010), these cases were the exceptions, and the use of data
at that time was the exception. With the introduction of computers, a more structured approach
was embraced when Meyer used a computer to analyse data from the riots in Detroit in the 1960s
(Gray et al,, 2012) and later pioneered Precision Journalism (Meyer, 2002).

The next big step for journalism is the open data movement. Almost at the same time as the US
popularised the open data movement with the launch of its open data portal, the Guardian quoted
the term data journalism (Rogers, 2008). The most important difference with previous forms of
data journalism was that journalists were no longer focused on the collection of data, but on their
analysis.

Since then, data journalism has been adopted by other media organisations. Although there is a
lot of interest in the domain of academia and the industry, the use of open data and the
motivations of journalists to contribute to the open data ecosystem have yet to be explored.
However, as journalists recognise the increasing value of open data and realise their potential to
enhance transparency, accountability, and public engagement, they can gradually take a more
active role in the ecosystem.

3.2 Method
This section examines the method that supports the understanding of the motivations and barriers
journalists face when contributing to sharing their data as open datain the open data ecosystem.

This research examines journalists' contributions to the open data ecosystem, where they provide
their own data and share knowledge as communicators who analyze open data to extract
meaningful insights and construct compelling narratives that enhance understanding among non-
expert audiences. The methodology of this research is based on three pillars. Initially, a systematic
literature review was conducted (Papageorgiou and Loukis, 2023) to identify the areas that
academic research covered on the intersection of open data and journalism, and the review
outcomes were used to plan the fourth step of the research. In the next part of the research, three
semi-structured interviews were conducted with journalists and data analysts from three distinct
media organisations across the European Union. The interviewees were employees of small media
organisations focusing on data journalism or strongly inclined towards utilising data journalism.
The interviews were conducted online for Eurologus, a media organisation in Belgium, where one
journalist was interviewed. For Divergent, a media organisation from Portugal, one journalist and
one data analyst were interviewed. For Farosnet, the interview was conducted in person, and the
chief editor and the data analyst were interviewed. The questions were formulated based on the
findings from the literature review to examine how journalists use open data and the barriers they
encounter in their process. These interviews gathered qualitative insights on the practices the
industry adopted in using open data. The third part is ongoing action research (Morini 2023;
Appelgren and Nygren 2014; Grubenmann 2016;) in Farosnet (publisher of the Greek Edition of
HuffPost), where the researcher is placed through the ODECO project. This research method
identifies specific needs and challenges journalists face when integrating open data into their
reporting. This involves meticulously planning and designing iterative cycles of action and
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reflection to fine-tune our approach and methodologies. By keeping a journal and conducting
regular reflection sessions, strategies were continuously assessed and adapted to better support
and engage journalists in effectively utilising open data within the newsroom.

3.3 Results

3.3.1 Motivation

The primary function that the journalist serves in the open data ecosystem is that of the
communicator. To utilise open data in their work, they must analyse, visualise, and, in several cases,
reach out to experts, as specialised understanding is required to extract meaningful insights from
the data in many instances. Finally, they also have to construct compelling storytelling around
their findings that will be pleasing and engaging for their audience and allow people with no
expert knowledge to understand the root of the problem without delving into it themselves.
Through this process, two main motivations for journalists to contribute to the open data
ecosystem become apparent: the desire to enhance public understanding and the drive to foster
transparency and accountability.

Transparency and accountability

The main reason that journalists have to get involved and contribute to the open data ecosystem
is to promote a culture of transparency and accountability in society. This finding became
prevalent in the interviews and the action research as their primary motivation. In all cases, the
focus of using open data in journalistic activities was to display social issues and expose the deep
roots of the problems using infographics and data. Communicating complex data to a wider
audience cultivates a more informed and engaged citizenry. Their contribution to the open data
ecosystem empowers citizens to advocate for transparency and better governance.

Enhanced credibility

Another reason journalists want to use open data in their work is to boost their credibility. By
supporting their opinions with verifiable data, journalists can transform their articles from mere
opinion pieces into well-substantiated analyses, thereby enhancing their trustworthiness and
authority in the eyes of the public. This requires journalists to include references to their data sets
and highlight their methodology of analysis so that their work is reproducible by the audience.

3.3.2 Barriers

During the interviews and the action research, several barriers were observed that prevented
journalists from becoming active contributors to the open data ecosystem.

Open data are not the only source of information

During the interviews, it was clarified that journalists use more than just open data. Although they
explicitly mentioned they use data from official sources, these are not only published on open
data portals but often include data acquired by requesting them from other European or
governmental agencies.

Lack of skills to use and analyze open data

It became clear from all the interviews and the action research that journalists must possess the
skills to find, analyse, and use open data. In all cases, experts from other fields (data analysts,
visual artists) were required. Although this is an easily bypassed barrier, it creates other problems;
it increases the complexity of using open data as more people have to collaborate and coordinate.
It also increases the cost of the published articles as management has to add more people to the
payroll.
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Lack of interest

The lack of interest in open data became evident during the action research. For seven months,
we were actively working in the newsroom with the chief editor and producing articles; the other
journalists were interested in getting involved with what we were doing. This lack of interest must
be explored further.

Limited time

This was mentioned in interviews but was also encountered in the action research. Journalists'
main activity is to present the news. Still, as analysing data and compiling comprehensive
infographics is a time-consuming process, it is a frequent phenomenon that when an article with
results extracted from data analysis is prepared, other news is more relevant to the public.
Therefore, the impact of the article is reduced.

Not willing to share their data

This was encountered during the action research and the interviews: the journalists were not keen
to share the datasets they had compiled as they considered them an asset for the media
organisation. When confronted about their willingness to share their datasets openly, they replied
that monetary compensation would be required. The main reasoning behind this stance is their
concern that their competitors could utilise the datasets they have compiled through extensive
research and effort, and sharing them without compensation would eliminate their organisation's
strategic advantage.

3.4 Conclusion

The introduction of open data as a primary source for data journalists has the potential to fuel
them with abundant useful information but also provides the incentives to make them active
contributors in the open data ecosystem. The main motivation of journalists to engage with the
open data ecosystem is aligned with the core values of the open data movement on transparency
and accountability, highlighting a promising entanglement. However, the barriers detected have
more to do with the managerial aspects of media organisations and the need for journalists to
acquire more skills and resources. Although journalists intend to use and, by extension, contribute
to the open data ecosystem, they must embrace a cultural shift toward a more collaborative and
open practice paradigm.
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4 Elementary school students

4.1 Introduction

Students can be defined as individuals actively engaged in a learning process in formal or hybrid
(formal/informal) educational environments, ranging from basic to higher education. In the open
data context, they have been seen as part of the large percentage of citizens without technical
backgrounds, often referred to as non-specialists, non-data experts or lay audiences (Boyles, 2020;
Concilio & Mulder, 2018). Young students in basic school education have been revealed as
significant actors in open data and data literacy initiatives (Celis Vargas et al., 2023). Building a
larger open data literate community is essential for fostering citizens able to participate and
benefit from open data. Although the open data field has recognised students as a strategic user
group to promote the skills and competencies necessary for increasing citizen participation and
ensuring the long-term sustainability of open data ecosystems, they have been participating as
users of open data rather than active contributors in open data ecosystems. The current study
explores this user group as non-government actors, acknowledging that while they may engage
in private or public educational institutions, they interact autonomously within educational
systems.

Current open data initiatives in education seek to equip students with the essential skills needed
for the current fast-changing and data-driven society (Cook et al., 2018) , often called 21st-century
skills (Romero et al.,, 2015). The potential of using open data has mainly been related to the
connection of classroom activities to real facts and, secondly, to increasing teachers' and students'
motivation (Coughlan, 2020). Open data learning activities have ranged from using OD in regular
school subjects such as chemistry and geography (Pence et al, 2015), engaging with local
problems and data in undergraduate courses about open data (Palova & Vejacka, 2022), and
extracurricular activities such as public hackathons (Davis & Shneyer, 2020). According to a
previous systematic mapping review (Celis Vargas et al., 2023), in current initiatives in elementary
school, learning goals are often related to increasing awareness about open data and developing
criticality. For example, Badioze Zaman et al. (2021) focus on increasing open data readiness by
using in classroom pet robots and loT, and Saddiga et al. (2019) have related data literacy in
schools with the ability to identify which types of data are needed for solving a problem and the
ability to use visualisation technologies for exploring and presenting the data in greater detail and
understandable way.

Research Pellegrino & Antelmi (2023) has shown that open data initiatives at the school level
primarily focus on using open datasets or data exploitation rather than on their production.
Although elementary school students create their data using open government data in a few
learning activities, their data is not currently open or shared outside the classroom. The current
study aims to uncover the students’ motivations and barriers to potentially sharing their data in
open data ecosystems.

4.2 Method
This section examines the method that supports the understanding of the motivations and barriers
students face when contributing to sharing their data in the open data ecosystem.

Considering the novelty of the topic, a systematic literature review and exploratory empirical
studies were conducted. Firstly, the systematic literature review helped to understand the barriers
to sharing data, considering the current use and awareness of open data in schools. For example,
from the literature, it was possible to identify that the concept of open data is still highly abstract
for students and teachers; therefore, asking directly about their motivation was not considered.
Grant & Booth (2009) Three main steps were conducted: defining the scope, identifying the
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articles through iterative searches and categorising them according to students' motivations and
barriers to sharing their data in open data ecosystems. Secondly, two exploratory empirical studies
were conducted in formal and informal learning environments to better understand elementary
school students' latent or implicit motivations. One study in a formal educational environment
included 39 students aged 15 to 16 and 5 teachers in a Danish school. In an informal learning
environment, the study included 40 students aged 14 to 18 engaged in an active citizenship
initiative organised by a Danish non-profit organisation. Sanders & Stappers (2012) Different
qualitative methods were used to explore implicit or explicit motivations, such as individual and
focus group interviews, observations, workshops and an open questionnaire. Table 4 summarises
the applied methods and participants involved in the two studies.

Table 4: Methods and participants

Formal educational environment: Conducted in a Danish school during a week

Workshop and | 39 school students aged | The workshop was developed as an OD
survey 15-16 years old in 9th | learning activity including two parts. The
grade. first part proposed an individual data

exploration and second part focused on
group work to create a Data story with
visualisations.

At the end of the workshop, students
answered a brief survey.

Duration: 2h
Focus group | 15 school students (3 | Informal interviews were conducted with
interview groups of 5 students) aged | a group of students after the workshop.
15-16 years old in 9th | Duration: 20 min
grade
Semi-structured 5 elementary  school | Semi-structured interview.
interviews teachers Duration: 60 minutes

Informal educational environment with focus of active citizenship

Nonparticipant 50 children aged 14-18 | Non-participant observation during the
observation years old from different co-creation workshops conducted by the
nationalities partner organisation CoC Playful Minds
during the Children's General Assembly

CGA 2022.

Duration: one week

Sessions were recorded and transcribed for analysis, and observations were recorded in a diary.
The data collected was analysed together following a thematic network analysis approach
(Attride-Stirling, 2001). Firstly, potential students' motivations were coded, keeping the
participants worded as much as possible. Secondly, categories were made to show the different
motivations of students and barriers to sharing their data in open data ecosystems. Finally, global
themes were identified to create a map of student's motivations. Figure 4 visualises the
methodological flow, including the different samples and methods.
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Literature review: |:> Empirical study: Defining learning designs for Open Data |:> Thematic Network
Mapping Open Data competencies. analysis to map
initiatives in education (Celis Vargas et al. 2024 in review) the student's
(Celis Vargas et al. motivations.
2023)

Danish non-profit |:> Danish school: formal
organization: Informal learning environment

learning environment

Sample: Sample:
50 students aged 14 39 students in 9th
to 16. grade aged 15 to 16

and 5 teachers.

Non-participant
observations along a
week Interviews with
teachers

Generative  session:
Workshop, survey and
focus group interview.

Figure 4: Methodological flow

4.3 Results

Considering the novelty of open data integration in elementary school, student data contribution
has been identified as a potential rather than a current activity. The literature or the empirical
study did not explicitly mention motivations and barriers for opening data created by elementary
school students. An inductive back-and-forth analytic process helped uncover them in connection
to the students' context and learning goals.

4.3.1 Motivation

Five main motivations create an overview of the potential incentives behind potentially opening
non-government data produced by students. Students' motivations were found to be associated
with (i) being active citizens, (ii) raising awareness of local issues around students' context and
daily life, (i) helping the community around the school, considering students as important actors
in local ecosystems, (iv) seeing what students learn in schools as useful in the real world, and (v)
making school activities more relevant, interesting, and fun.

(i) Being active citizens. Celis Vargas et al. (2023) have identified that open data learning
activities, especially, seek the development of competencies for active citizenship address activities
for the collection of their own data. In those cases, students have been involved in creating simple
spreadsheets and collecting more complex data using tools such as sensors, games, or mobile
applications (Badioze Zaman et al,, 2021; Chicaiza et al., 2017; Saddiqga, Larsen, et al., 2019; Saddiga
et al.,, 2021b; Vallejo-Figueroa et al., 2018). The motivation is actively participating as citizens to
create a better world. For example, during the focus interviews, students wondered about their
school projects: "How is this going to create a better world?".

(ii) Raising awareness of local issues around students' context and daily life. Considering
students as experts in their local experience, they can create and share local datasets addressing
aspects of their environment and daily life experiences. From their perspective, they want to raise
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awareness and provide a contextual understanding of local issues. Their motivation behind this is
raising their voice, being heard, and making "Children's voice as important as others".

(iii) Helping the community around the school, considering students as important actors in
local ecosystems. Students are motivated by helping the community around them, implicitly to
feel belonging and build their identity and place. Creating and sharing data has been identified
as an opportunity to build networks in their local communities by addressing problems from other
actors and contributing to solving them with data. "The school could be part of the local
community by creating better data", and "I think local problems could be more fun because
students can do something".

(iv) Seeing what students learn in schools as useful in the real world. It was relevant for young
pupils in elementary school to see what they do in school being used in the real world. It increases
the authenticity of their learning experience. "If I'm sharing it, and it could be used afterwards,
students will be more proud and more engaged to make it right because they know that it's likely
to be used for something meaningful afterwards”.

(v) Making school activities more relevant, interesting, and fun. Creating and sharing their
data might increase their motivation for learning by fulfilling their intrinsic motivation for making
something relevant, being heard, and connecting to their communities. Overall, students are
motivated by active learning experiences where they can experiment and learn by themselves.

4.3.2 Barriers

Five barriers to opening the data produced by students in learning activities are identified, as well
as the main elements in learning designs, such as the characteristics of the learners and other
actors involved, like teachers, and the learning environment, including tools. These challenges
were identified through a literature review and empirical study. The main barriers found are (i) the
lack of technical skills from teachers and significant training, (ii) updating classroom technology,
(iii) the concept of open data being highly abstract, (iii) low awareness about what open data is,
and (iv) the risk of disclosing personal data from young pupils.

(i) Teachers need more technical skills and significant training. Teachers have an essential role
in educational design. Considering different pedagogical approaches, teachers lead or facilitate
learning activities and propose the main tools and resources. Several studies have pointed out the
need for more technical skills for managing data, and digital skills are a primary barrier to
achieving the potential of open data as an educational resource.

(ii) Updating classroom technology. Depending on the specific context, tools, platforms, and
methods for adapting classrooms to fast-changing technology could change simultaneously.
Nevertheless, investment, skills, and administration are factors to consider. The most traditional
educational systems are characterised by slow adaptation and low technology insertion.

(iii) The concept of open data is highly abstract. Several authors have stressed the challenge
that understanding and using open data presents for students due to its high level of abstraction
(Atenas et al., 2015; Coughlan, 2020; Saddiga et al., 2021a). For example, Saddiga et al. (2021a) |
Wolff et al. (2016) have suggested contextualising the data for better understanding, using open
data from students' municipalities. Furthermore, the need for customised hands-on open data
collection, interpretation and exploitation tools and methods has been made explicit to overcome
this barrier. However, developing tools and methods simultaneously entangles new challenges for
the usually steady educational systems.
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(iv) Low awareness about what open data is. During the empirical study, students and teachers
referred to open data as any information found on the Internet. For example, teachers claimed to
use open data for their teaching. Still, when asked more in-depth about their sources and process
for managing the OD, it was explicit that they understood open data as any available information
on the Internet. On the other hand, it is a completely new term for the pupils.

(v) Risk of disclosing personal data from pupils. Ethical data management is essential in the
user context of elementary school students since children are usually a vulnerable group. Due to
low awareness of data management, schools, teachers, and parents are at risk of violating GDPR.

4.4 Conclusion
Motivations change according to the participants' awareness. Teachers' primary motivation was
learning about new tools and making students’ learning activities more authentic using real facts.

Open data learning designs consider that opening or sharing their data might increase
authenticity and motivation in elementary school students.
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5 Non-governmental organisations

5.1 Introduction

Non-Governmental Organisations (NGOs), also interchangeably called Non-Profit Organisations
(NPOs) in this section, take up an intermediary role in the open data ecosystem, where they bridge
the gap between open data providers and users (Gonzalez-Zapata and Heeks, 2015). NPOs are
unique as intermediaries because there are specific user communities they are focusing on to
address a social issue (Enaholo, 2017) while also not seeking to gain any profits from it (Salamon
and Anheier, 1992). Historically, NPOs pushed for data openness, developed the open data
research field, and resolved the practicalities of open data use (Enaholo, 2017). There are many
ways in which NGOs contribute data back to the open data ecosystem. For example, they create
tools and applications to aggregate or enhance the data, making it more accessible and
understandable for the users. Moreover, they can produce or collect additional open data to
enhance their use and re-share it with the users. NPOs can also request the data they or their users
need from the data providers and republish it as open. The motivation to contribute back in various
ways that NPOs have may come from the focus and aims they have. The aim is to provide
information and services that the community needs, which the government does not provide, and
motivate NPOs to aggregate existing data and collect and publish the available data as open
(Ricker et al., 2020). If NPOs aim to improve overall openness and transparency, it can push them
to aim for various projects and have open data and open source on that principle (Baack, 2015).
However, NGOs may face barriers that prevent them from contributing (Chattapadhyay, 2014).
Thus, in the rest of this section, we discuss the motivations, i.e. enablers of the NGOs to contribute
data back to the open data ecosystem, as well as possible barriers to sharing the data.

5.2 Method

This section examines the method that supports understanding the motivations and barriers of

NPOs/NGOs to contribute to sharing their data in the open data ecosystem. The case study

approach was used to collect the data and investigate the motivations of the NPOs/NGOs to

become active data contributors to the open data ecosystem. The selection criteria for the case

studies were:

1. Non-profit organizations should have different missions/focuses/aims.

2. Each case should have more than one type of open data activity.

3. The cases work on different levels, i.e, municipal/regional/national.

4. The cases involve organizations and people willing and ready to cooperate in the research
and share information required to conduct this research.

The three cases we have focused on are NPOs: Open Knowledge Belgium, Open Knowledge
Foundation Germany and CityLAB Berlin. We conducted eight semi-structured interviews with
three NPO employees from each organisation, both online and in person. We interviewed
employees who work on open data-related projects within the NPO. Additionally, we collected
information from public web pages describing the open data projects. A summary of the data
sources is presented in Table 5. We used an inductive approach to analyse the qualitative data due
to the study’s exploratory nature.
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Table 5: Sources of the qualitative data

Semi-structured interviews | Employees of three NPOs. Online and in-person
Eight interviews in total. interviews were conducted
individually with available
employees who work on the
projects related to and using
open data.
Duration: 1h
Period of the data collection:
September 2022 to December

2023
Information  from  the  Twelve webpages related to | The descriptions of the
relevant websites the NPOs' open data projects | relevant open data projects

were collected.

5.3 Results

In general, our results support the literature's findings on how open data is contributed to the
open data ecosystem by NGOs and what their motivations can be to do it (Enaholo, 2017; Ricker
et al, 2020). NGOs create applications that aggregate different data sources or enhance the
available data for such tools. This improved data is then available as open data for any user to
download, often with an overall project being open source. NGOs also take the role of the data
demander and advisor and build relations with data providers who might need to be more willing
or capable of opening their data. Thus, NPOs get closed-off data from the providers and republish
it as open data. Moreover, NPOs can collect the needed data for their projects and provide it to
any other user as open. The motivations behind the NPOs’ publishing the available data as open
vary; some may be more prominent than others for the organisation. Overall, we found five reasons
that can motivate NGOs to contribute open data back to the open data ecosystem. We also found
two barriers to these motivations that can stop NGOs from sharing their data as open.

5.3.1 Motivations

Firstly, opening the data can serve demonstrative purposes. Creating a project with open data
enhanced or reused and made available can encourage other stakeholders or make them more
aware of its availability. NPOs that target community needs are motivated by showing the power
of open data and engaging relevant stakeholders, such as other potential data providers, to open
relevant data.

Secondly, NPOs are motivated by the help they can provide with the local and global societal issues
that align with their organisational goals. Many aim to educate by sharing open data with
communities, encouraging the reuse of open data, or contributing the data to the cause. Open
government data might be available on topics and issues that become relevant, but this data needs
to be utilised. By finding ways to enhance the data and publish it as open, the NPO can highlight
it and help those affected by the issue. For example, as energy consumption became more relevant
due to rising prices, CityLab Berlin created a tool showing the energy usage of public buildings
with the data used in it being available as open. Providing open data to the targeted communities
can help them educate themselves on the issue. Although they might need tools and the help of
an intermediary to interpret the data, the NPOs can overcome the findability and accessibility
barriers that the community may face. Those communities are then more engaged in solving their
local issues.
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Thirdly, the positive feedback from the community motivates NPOs to pursue data sharing and
continue their projects. Moreover, the community can give feedback on data issues and
suggestions when they are interested and involved. Such feedback is welcomed by NGOs and
motivates them to have projects that are open source and open data.

Fourthly, some NPOs have transparency and openness of data and knowledge as their main goals.
Thus, they are motivated by their organisational goals and the employees' personal beliefs to open
up the data. If the data is not openly available and aggregated elsewhere on important issues,
NPOs can be prompted to aggregate and collect the data themselves from closed sources. As the
data is published, the NPOs can open the previously closed data. For example, CityLab Berlin has
a platform to help find local services for mental health help, for which the data has been collected
from various closed or partially open sources, and through the project, it is now available as open.
Fifthly, NPOs distinguish themselves from for-profit organisations. They want their data to be
reused widely by and benefit a variety of communities, NGOs, and governmental organisations, if
applicable. Thus, NPOs can be motivated by the opportunities for other stakeholders that they
would create. That is most likely achieved if the data is open.

To conclude, we found five motivations of NGOs to open their data: (1) showing the power of open
data, which would increase other stakeholders’ awareness of available open datasets; (2) utilising
available open data to help with the local and global societal issues; (3) receiving positive feedback
from the community, which can act as an external motivator for NGOs to push forward with open
data project; (4) following organisational goals and the personal beliefs of the employees in
openness and transparency; and (5) creating opportunities for other stakeholders to reuse NGOs'
data for their benefit.

Table 6: Motivations for NPOs to contribute open data

m

Show the power of open data Creating a project with enhanced or reused open data
can engage other stakeholders or make them more
aware of the open data available

Help with the local and global societal
issues

Receive positive feedback from the
community

Follow organisational goals and the
personal beliefs of the employees in
openness and transparency
Create  opportunities
stakeholders

for  other

There is open government data that might be available
on societal issues, but not utilised. By finding ways to
enhance the data and publish it as open, the NPO can
highlight it and help those affected by the issue

The community can give feedback on the issues with
the data and give suggestions when they are
interested and involved which motivates NGOs to
continue the project

Some NPOs have transparency and openness of data
and knowledge as their main goals and employees join
NPOs because they share the vision

NGOs want their data to be reused widely by and
benefit a variety of communities, NGOs, private and

governmental organisations

5.3.2 Barriers

NGOs face barriers that can demotivate them from sharing their data, as open data is closely
related to their resources (Salamon and Anheier, 1992). As NGOs are non-profit organisations,
funding their projects can be a pressing topic, especially for smaller-sized organisations. Thus, the
first barrier is the need for more financial resources, i.e., funding for the projects that would let
them publish their data. NGOs might need help to continue existing projects and stop providing
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timely open datasets or be unable to pay for the existing infrastructure support, making the data
inaccessible. For example, if the interest in the project from the public is low, some NGOs might
have to prioritise funding other projects and, thus, stop collecting and publishing new open data.

The second barrier is affected by the first one. The barrier is the lack of knowledge and technical
skills of NGOs' employees, which prevents them from publishing the data they have as open. It can
be that they cannot process all the data or do not know how to provide it licensed adequately and
openly. NGOs short on financial resources cannot hire additional employees with the required
skills. They might, however, go to the communities of volunteers and open data activists who are
more skilled and collaborate with them on delivering the data.

The third barrier is a lack of a common portal for NGOs and civil societies to share data. NGOs
cannot add to the open government data portals. However, creating and/or maintaining such a
platform would require a lot of financial and human resources that the average NGO cannot afford.
The barriers we found are summarised in Table 7; there are two barriers to the motivations that
stop NGOs from sharing the data as open: (1) the lack of financial resources, which limits NGOs
ability to pursue open data projects; (2) the lack of knowledge and technical skills of NGOs'
employees, affecting the NGOs capacity to license and publish dataset correctly; and (3) the lack
of an existing common portal for NGOs to share their data.

Table 7: Mentioned barriers

Barriers Description

The lack of financial resources | The nature of non-profit oganisational model, means that
NGOs need to secure funding in a form of grants or individual
donations. Some NGOs may not be able to obtain enough
funding for theit open data projects

The lack of knowledge and | The lack of knowledge and technical skills of NGOs' employees

technical skills of NGOs' prevents them from publishing the data they have as open or

employees they do not know how to provide it properly licensed as open.
NGOs that are short on their financial resources are unable to
hire additional employees with the required skills.

The lack of an existing NGOs cannot add to the open government data portals and

common portal for NGOs to | there is no existing common portal for NGOs and civil societies.

share their data However, creating such a platform and/or maintaining it would
require a lot of financial and human resources that the average
NGO cannot afford.

5.4 Conclusion

To conclude, we posed the research question: What are the motivations of non-governmental
organisations to share their data as open back to the open data ecosystem? Using case studies
and the inductive approach to case studies analysis, we collected and analysed qualitative data
from three non-governmental organisations working with and producing open data. For their
motivations to share open data back into the ecosystem, we found five motivational aspects such
as showing the power of open data, helping with local and global societal issues, receiving positive
feedback from the community, following organisational goals and personal beliefs of the
employees in openness and transparency, and creating opportunities for other stakeholders.
However, there are barriers to opening the data due to the lack of financial resources, knowledge,
and technical skills of NGOs' employees and an existing common portal for NGOs to share their
data.
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6 Commercial organisations

6.1 Introduction

Commercial organisations are defined as those whose goal is to make an economic profit. This is
illustrated in contrast to users who intend non-commercial use, which Creative Commons
(Creative Commons, 2023) defines as “means not primarily intended for or directed towards
commercial advantage or monetary compensation.” Depending on their field and necessities,
commercial organisations may have different motivations to contribute to open data ecosystems.
To give a clear picture of commercial organisations’ role in contributing to open data ecosystems,
we used a case study where they actively contribute. OpenStreetMap (OSM), a geospatial open
data ecosystem, is a case where this has happened since the project's early days (Maron, 2020).
OpenStreetMap is a community-led (Park et al., 2020) platform where stakeholders of different
types use its data and contribute data and value to the ecosystem. It can be classified as a
successful initiative where a large number of diverse commercial organisations are contributing
value to and taking a producer role as part of the broader community (Anderson et al., 2019;
OpenStreetMap Wiki, 2024 and OpenStreetMap Foundation, 2024). By studying OSM, we plan to
answer what enables commercial organisations to contribute to a collaborative open data project.

6.2 Method

This section examines the method that supports the understanding of the motivations and barriers
of commercial organisations to contribute to sharing their data in the open data ecosystem. A
qualitative semi-structured interview was conducted with commercial organisations to determine
the motivation and barriers to contributing to the OpenStreetMap ecosystem. Employees in 25
companies were interviewed, including both big corporations and SMEs. We wanted to contact
companies who are taking an active role in contributing to the project. To do that, we identified
two lists of value contributors: the OSM Foundation corporate members (OpenStreetMap
Foundation, 2024) and the OSM Wiki Organised Editing page (OpenStreetMap Wiki, 2024). We
tried to contact all for-profit companies from both lists. The final list of interviewees was
completed through personal contacts (as the ESR has been part of the OSM community for over
10 years on an individual level) and by proposing the interviewees nominate future possible
interviewees.

Interviewees were asked the following questions: “Does your organisation contribute to OSM?”,
“Why?", “How?", “What is the motivation for your organisation to contribute to OSM?", and "Are
there any barriers to the contribution?”. These questions were part of a more extensive interview
where other topics not directly related to this deliverable were also asked: which services does the
company provide, how and why are they using OSM data, and strengths and weaknesses of the
project. Although unrelated, these answers also helped contextualise each interviewee’s answers
regarding the motivations and barriers to contribution.

The interviews were conducted via video call, lasting 30 to 60 minutes. If a video call was not
possible, the questions were sent to the interviewees to answer in text. Notes from the interviews
were taken and written down. Keywords were then extracted from the answers and aggregated
into tables, which allowed the qualitative data to be measured quantitatively. Interviewees were
asked how and why they contributed value to the project, including directly about motivations
and barriers to the contribution. These questions were complemented by questions about the
company-provided services, how and why they are using OSM data, and the project’s strengths
and weaknesses. These questions are unrelated to this deliverable but helped give context to each
interviewee's answers regarding the motivations and barriers to contribution.
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Table 8: Sources of the case study data

Method Participants Description

Semi-structured | Employees in 25 companies (7 | Survey asking about the company
qualitative big corporations, 18 SMEs) provided services, OD use and reuse,
interviews relationship with the OSM Ecosystem,

motivations and barriers to use and
contribute to OSM, and strengths and
weaknesses of the project.

Figure 5: Artist’s impression of the chosen methodology. Drawing by lulian Thomas

6.3 Results

6.3.1 Motivation

The most mentioned motivations to contribute with data relate to direct benefits to their business.
By improving the data quality in their sources, OSM in this case, and aligning them with their own
datasets, they can offer their clients more accurate and better services. Other motivations
mentioned include the social value of their data contributions compared to direct profit. Being
grateful and having the desire to give back are also among these, as is being part of the "open"
movement and thinking of OSM as a valuable service that ought to be sustained. Another
motivation mentioned, which encompasses social and own-profit values, is to build mapping
communities related to an area or topic the company is interested in. By training volunteers,
including their clients, commercial organisations can ensure future sustainability in data quality in
their desired realm.

Table 9: Motivations for commercial organisations to contribute open data

Motivation Description

Improving the data quality The organisations use OSM as one of their data
sources. By improving the data quality, they can
deliver better services to their customers.

Alignment of OSM to their dataset Some organisations have their own private
dataset, and want to align OSM to their dataset.
Community building Some organisations are interested in a given topic

or domain. They kickstart communities in that
topic or domain to maintain data continuity and
freshness.

Standardization of the OSM schema OSM schema is sometimes subjective and up for
interpretation. For some organisations, this is a
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Motivation | Description

motivation to contribute to the project, to lower
the subjectivity of the data.

Being grateful and wanting to give back Some organisations feel that OSM has provided
value to them and their products, and feel it is
only fair to give back and provide value to the
project, to keep it going.

6.3.2 Barriers

Many commercial organisations identified data integration and tools as the main obstacles to
data input. The problem is recognised as a need for more tools for merging several datasets, as a
requisite for data imports into OSM is to integrate the imported data with the existing data and
tools for importing large datasets. Some interviewees have also mentioned being concerned
about the compatibility of their data licenses with OpenStreetMap.

Compared to large organisations, SMEs face obstacles due to insufficient resources, including
limited money, labour, and time. SMEs are directing their efforts towards collaborating in ways
that would provide the most advantages for their organisation. That means that the company's
focus on collaboration with the project may not be on data, but on other value-creating ways (e.g.,
sponsoring, tools). Big corporations, on the other hand, have mentioned seeing greater resistance
from the OSM community than SMEs. This is due to the fear of some community members that
big corporations become dominant in the project, displacing the community-based approach
based around volunteers. Therefore, big corporations’ actions are always under heavy scrutiny.

Table 10: Barriers of commercial organizations to contribute Open Data

Barrier Description

Technical / Tools Lack of data integration tools, and tools for
importing large datasets.

License compatibility Datasets generated by commercial organisations
are sometimes a combined product of different
sources, for which the license may not be
compatible with OSM'’s ODbL license.

Insufficient resources [SMEs] Limited money, labor and time, compared to large
organisations.

Resistance by other community members | Resistance by community members as they fear
[Big corporations] big corporations may dominate the project
landscape.

6.4 Conclusion

In several cases, commercial organisations’ motivations relate directly to improving or benefiting
their business. This is expected, as commercial organisations, by definition, aim to achieve
economic profit. This was complemented by motivations in the social value of their contributions,
which do not directly relate to financial profit.

Commercial organisations, however, still see barriers to the contribution: legal, other stakeholders'’
attitudes, lack of resources, and technical. Work on the following deliverables of this Working
Package 4 has to resolve technical and governance mechanisms to steer stakeholder motivations
into enablers, which can lower the existing barriers and foster motivations for commercial
organisations to take a more critical role in the open data ecosystem.
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7 Open Data intermediaries

7.1  Introduction

Open data intermediaries are defined as “third-party actors who provide specialised resources and
capabilities to (i) enhance the supply, flow, and/or use of open data and/or (ii) strengthen the
relationships among various open data stakeholders” (Shaharudin et al., 2023). Examples are
developers who process and include open data in apps/software, crowdsourcing platforms that
gather and publish data as open data, and organisations that transform open data into easily
digestible information such as visual forms. Various types of actors can play the role of open data
intermediaries, including public organisations, companies, civil society organisations, and research
organisations (Corbett et al., 2018; Enaholo & Dina, 2020; Meijer & Potjer, 2018; Navalkha, 2021).
They carry out various tasks depending on their specialised resources and capabilities, such as
compiling data, validating data, and improving technical data openness (Shaharudin et al., 2023).
Thus, through some of their tasks, some open data intermediaries (re-)produce data that could
be contributed back to the open data ecosystem.

As all actors in the open data ecosystem, including open data intermediaries, have their agency
and thus are self-interested (Davies, 2011; Poikola et al., 2011), their motivations to contribute to
open data naturally have to be aligned with their interests. In other words, open data
intermediaries must either be convinced that they can directly or indirectly capture value by
publishing open data (intrinsic motivation), or they must be forced by external conditions such as
through law and regulations to do so (extrinsic motivation).

7.2 Method

This section examines the method supporting the understanding of motivations and barriers of
open data intermediaries to contribute to sharing their data in the open data ecosystem. We
interviewed open data intermediaries, providers, and users to explore the motivations and barriers
for open data intermediaries to deliver data back to open data ecosystems. The interviewees may
not explicitly refer to these motivations and barriers. Still, they are induced from the interviews
based on the current incentives or the perceived benefits for open data intermediaries to
contribute data in open data ecosystems. We take the inductive approach in our analysis due to
the exploratory nature of this study. We selected the interviewees through purposive sampling.
We focused on two (non-public) open data intermediaries, namely Esri and OpenStreetMap, and
interviewed representatives from various branches of the two organisations and the users of their
services. The focus on the two organisations is due to their significant role in the geospatial data
domain, and both have served the function of open data intermediaries for many years. It is also
worth noting that four out of six thematic categories of the high-value datasets identified under
the EU Open Data Directive are geospatial data. We also interviewed representatives from several
public organisations serving the role of open data providers and/or intermediaries.

Table 11.: Information on the interviews conducted

Participants Description
Semi-structured interviews Interview groups: open data | Mode: Online.

intermediaries, open data Period: April 2023 - August

providers, and open data 2023 & December 2023 -

users. February 2024.

No. of interviews: 48
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7.3 Results

7.3.1 Motivation

Some open data intermediaries may contribute open data as a means to increase the visibility of
their organisation. By publishing open data that users find valuable, open data intermediaries raise
awareness about their organisation and what they offer, directing users to consider engaging them
for their products/services even though those products/services may not be directly related to
open data. These open data intermediaries may also adopt the freemium business model, offering
specific datasets as open data but others for a fee or only accessible through their proprietary
products. This can be seen in the case of Esri. The company offers some pre-processed open data
through its Living Atlas platform, where anyone, including non-customers, can access and use the
data they provided through the platform. When users use that data and attribute it to Esri, other
users will also discover about Esri. Esri offers a lot more pre-processed data on its proprietary
software. Hence, users may be enticed to subscribe to Esri software. Thus, by providing open data
that is accessible and usable to non-customers, Esri may, ultimately, expand its customer base,
generating more income for itself.

Open data intermediaries may also contribute to open data to support other partners in their
network, which, in turn, strengthens their network influence or market power. A case in point is
the Overture Maps Foundation, a collaboration initiated by Amazon, Meta, Microsoft, and
TomTom. The foundation enhances open data, mainly from OpenStreetMap, by integrating it with
data from other sources, including the foundation’s members, and releases the augmented data
as open data that is fit for purpose. Developers can then use the open data to develop geospatial-
based services, particularly those connected to the foundation’s members’ platforms. By
supporting these developers, the foundation members can benefit from network effects, i.e. as
the developers within their network flourish, they may earn a share of those developers’ income.

Altruism or the desire to contribute to society may motivate some open data intermediaries to
contribute open data. This is especially true for open data intermediaries in civil society and non-
profit organisations. For example, the Humanitarian OpenStreetMap Team (HOT) carry out
humanitarian actions and community development initiatives. When disaster strikes, HOT initiates
the call for volunteers to help provide disaster area map data to facilitate humanitarian response,
such as by Red Cross societies, Médecins Sans Frontieres, and UN agencies. Additionally, HOT
works with local stakeholders in other community projects, such as providing map data to improve
response to epidemiological disease outbreaks. One of the interviewees shared that they started
to get involved in contributing data to OpenStreetMap (OSM) during the Nepal earthquake in
2015 out of the desire to help those affected by the catastrophe.

Additionally, some open data intermediaries may be motivated to provide open data if there is a
platform on which they can release the data quickly. Besides, by having a shared platform for
numerous open data providers and users, the visibility and reuse of the data may be greater than
if the open data were shared via individual platforms. With more visibility and reuse, open data
intermediaries may be motivated to share more open data. Another interviewee mentioned that
open data intermediaries may build such platforms, facilitating the release of open data to other
intermediaries and providers. They can also promote the adoption of a freemium business model
through such platforms, where while some (or most) data is provided as open data, some are paid
data. Through that business model, open data intermediaries may have a business case in
providing open data, that is, by enticing users also to consider obtaining their paid data.

In summary, four motivations for open data intermediaries to contribute to open data were
gathered, as presented in Table 12.
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Table 12: Motivations for open data intermediaries to contribute open data

Motivation | Description

Support the visibility of their By providing open data, open data intermediaries
organizations can increase the visibility of their organization;
hence, it is a form of marketing for their products
and services.

Support other partners within their Some open data intermediaries provide open data
networks to support the business or operation of their
partners, which they would also get the benefit
from. This may further strengthen their position
within their network.

The desire to contribute to society Some open data intermediaries are driven by
philanthropic or altruistic motivations to contribute
open data that could benefit society.

The availability of open data platforms | Open Data intermediaries could be more motivated
to share open data to release open data if there are open data
platforms that could facilitate them to do so. This is
because not all open data intermediaries have the
capability and resources to develop and maintain
their own data platforms.

7.3.2 Barriers

Open Data intermediaries may be reluctant to share open data because of their business interests.
For example, some of the datasets in the Living Atlas platform curated by Esri are not available as
open data. Instead, they may only be used by Esri's customers on its software, ArcGIS. One of the
reasons for this is to attract more customers to subscribe to the ArcGIS software, hence generating
income for Esri. To some extent, this is understandable since Esri has pre-processed and curated
those datasets, and such tasks require technical and human resources, including harmonising and
validating them, ensuring they are reliable and usable by end users.

Furthermore, current legislation around open data only compels a few intermediaries to
contribute back to open data. An interviewee noted that, at present, the law mostly only requires
the public sector to provide open data and not the other sectors. Thus, open data intermediaries
outside the public sector are not legally responsible for delivering open data. The interviewee
suggests that, in the absence of such a law, (public or private) funders can encourage open data
intermediaries to provide open data by including such requirements in the contracts. Moving
forward, policymakers should consider expanding the law requiring specific private and civil
organisations to provide open data. Additionally, open data providers may also offer certain types
of open data under the share-alike license, necessitating open data intermediaries to share the
value-added data as open data as well.

Additionally, not all open data intermediaries already have their data platform; hence, sharing
open data would require additional infrastructure and investment in human resources. Once
developed, maintaining the infrastructure will also incur recurring costs. As one of the interviewees
pointed out, most open data platforms are currently limited to government data and do not
facilitate open data contributions by non-government sectors.

In summary, the barriers that prevent open data intermediaries from contributing to open data
were gathered as presented in Table 13.
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Table 13: Barriers for open data intermediaries to contribute open data

Motivation | Description

Protecting business interests Some open data intermediaries are hesitant to
release (some of) their data as open data because
they want to protect their business interests.

No compelling legislation There are limited or no legal requirements that
compel open data intermediaries to provide open
data.

Additional costs to develop and Developing and maintaining data platforms to

maintain open data platforms release open data would incur additional costs to

open data intermediaries.

7.4 Conclusion

The study aims to investigate the motivations and barriers for open data intermediaries to
contribute to open data. We uncovered four motivations and three barriers through interviews
with open data intermediaries, providers, and users. The (potential) motivations are to support the
visibility of their organisations, to support other partners within their networks, the desire to
contribute to society, and the availability of open data platforms for them to share open data. The
barriers to open data contribution are protecting their business interests, the lack of compelling
legislation, and the additional costs of developing and maintaining open data platforms.
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8 Discussion

In this Discussion section, we grouped similar motivations and barriers to contributing to open
data by different non-government actors to identify the common motivations and barriers. Based
on those common motivations and barriers, we also identified the enablers for them to contribute
to open data.

8.1 Common motivations and barriers

During Training Week 4 in April 2024 at KU Leuven, Belgium, a workshop was organised to identify
common motivations and barriers for non-government actors to share open data. The workshop
consisted of setting up an online whiteboard where the motivations and barriers for each actor,
as written in previous sections, were written down. During the workshop, participants clustered
into groups after an in-depth discussion on each of the motivations and barriers, going from the
domain - or stakeholder-specific level to a more generic one. Each participant presented the
motivation related to the stakeholder they represent, and then all the others commented until a
shared agreement was reached. The main goal of the discussion was to identify the common
motivations and barriers to defining shared trends. This work continued online a week after the
workshop in a video call between the authors of this deliverable.

Although these common motivations and barriers cluster individual non-government actors'
motivations and barriers, they are not expected for all actors. Common obstacles and clusters
might reflect sub-groups of actors with similar characteristics or contexts.

8.1.1 Common motivations

Seven common motivations were found in the workshop, which are explained in detail below.
Table 14 summarises the general picture and shows the stakeholders who mentioned each
motivation.

For many non-government actors studied, some motivations related to their benefit were
identified. Such motivations include supporting other partners within an organisation network for
their benefit, the private value of contributing, the feeling of belonging, and enjoyment.

Aligning the different stakeholders’ benefit motivations is critical to achieving the goal of data
sharing. Own benefit motivations are supported by the desire to create an impact, mentioned in
the clusters of supporting other partners, helping the community, and creating social impact.

Finally, the availability of and desire to improve technical skills and solutions are mentioned as
motivations and potential motivations. This means that creating the correct technical environment
can be an enabler for data sharing and including possible stakeholders in the process of improving
the technical environment.
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Table 14: Common motivations to contributing open data
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8.1.2 Common barriers

Six common barriers were found in the workshop, which are explained in detail below. The general
picture is summarised in Table 15, which stakeholders who mentioned each barrier marked.

Regarding shared barriers, lack of resources is the most mentioned barrier, with 5 out of the 6
studied non-governmental actors mentioning it. Other considerably mentioned barriers are
misaligned goals and interests, and a lack of technical tools is the most cited barrier, with 4 out of
the 6 studied non-governmental actors saying them. The lack of technical tools in the barrier
cluster pairs with the technical motivations described by some actors. Technical steering
mechanisms are, therefore, shown to be crucial in motivating and creating barrier-free open data
ecosystems where stakeholders can share their data. Deliverable D4.2 will delve in-depth into
answering the questions these mechanisms pose.

Regarding the misaligned goals and interests, creating spaces aligned with the domains and topics
the non-governmental actors are interested in is important in creating a low-barrier environment
and showing them the potential benefits of participating, following the principle shown in the
shared motivations.
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Two out of the six case studies stated the lack of governance mechanisms cluster. Stakeholders
mentioned issues with a lack of compelling legislation and privacy concerns. Appropriate
governance is, therefore, regarded as important in lowering the barriers and enabling data sharing
in the open data ecosystem. Deliverable D4.3 will dive into answering the questions this cluster
creates.

Finally, three and one out of six of the case studies found a lack of data skills and literacy and a
lack of awareness, respectively. Improved training in open data topics can help overcome these
barriers.

Table 15: Common barriers to contributing open data
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8.2 Enablers

This subsection answers RQ3: “How to turn the motivations and barriers to the sharing of non-
governmental data as open data into enablers?”. Once the motivations and barriers have been
defined, situations that allow these motivations and barriers to be leveraged have been identified.
The final list includes seven enablers, each relating to one or several motivations or barriers. They
are described in Table 16, based on a reflection on the work done in the workshop.

Table 16: Enablers and related motivations and barriers

m Related motivation Related barrier

Availability of training in
data skills and literacy

Lack of data skills and literacy

Availability of appropiate
technical tools

To improve technical skills
or internal data processes

Lack of technical tools

Alignment of private value
and interests with open data
sharing

Private value

Misaligned goals and interests

Availability of resources
(financial, time,
people/workforce)

Lack of resources

Existence of data-sharing
communities

Supporting other
stakeholders, supporting
communities, belonging

Awareness about the social
impact of open data sharing

Creating social impact

Lack of awareness

Presence of engagement or
enjoyment activities

Engagement / enjoyment
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9 Conclusion

9.1 Summary of the results and further actions

This deliverable addressed the following three research questions:

e RQ1: What are the motivations of non-governmental data holders to contribute to the open
data ecosystem?

e RQ2: What barriers do non-governmental data holders face when contributing to open data
ecosystem?

¢ RQ3: How can the motivations and barriers to sharing non-governmental data as open data
become enablers?

Seven common motivations for non-government data holders to contribute their data as open
data were identified (RQ1): “Supporting other stakeholders within an organisation network for
their benefit”, “Supporting and creating communities that would benefit from open data”, “Private

value”, "Belonging”, “Creating social impact
skills or internal data processes”.

non

, "Engagement/enjoyment”, and “To improve technical

Six common barriers were also identified (RQ2): “Lack of data skills and literacy”, "Lack of
governance mechanisms,” “Lack of awareness about the value of open data,” “Lack of technical
tools,” "Misaligned goals and interests,” and “Lack of resources.”

Finally, motivations and barriers were turned into seven common enablers (RQ3): "Availability of
training in data skills and literacy”, "Availability of appropriate technical tools”, “Alignment of
private value and interests with open data sharing”, “Availability of resources (financial, time,

people/workforce)”, "Existence of data-sharing communities”, "Awareness about the social impact
of open data sharing”, and “Presence of engagement or enjoyment activities”.

Further deliverables in WP4 will build on D4.1, exploring technical (D4.2) and governance (D4.3)
strategies to steer the behaviour of non-government data holders towards open data.

9.2 Limitations

One of the main limitations of the study we conducted is that the analysis is based mainly on case
studies and related interviews that are limited in number and heterogeneous. A common
drawback of case studies is that they are often criticized for being subjective, biased, or lacking in
rigour (Idowu, 2016).

Because they focus on particular domains, generalising results takes a lot of work. Bias can be
another issue with case studies, as it can step into various stages by selecting non-representative
cases or by interpreting the results in a way that favours a specific view, potentially skewing results.
Furthermore, small sample sizes hinder representativeness, and replication can be problematic
due to the unique nature of each case. Additionally, narrow scopes may overlook crucial contextual
elements. Lastly, the subjective nature of qualitative data interpretation adds another layer of
complexity. These limitations underscore the need for careful consideration and critical evaluation
of conclusions drawn from case studies.

What we observe and report in this deliverable is based on the researcher's interpretation and
selection of data, which personal views, assumptions, or preferences can influence. A case-control
study could have improved the systematic observation, improving the quality and completeness
of the results, but it was out of scope.

Despite the limitations of the performed research, we still hold that the research results provide
welcome new preliminary insights in the motivations, barriers and enablers of non-governmental
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data holders to contribute open data to the open data ecosystem. Our research can be considered
inspirational for future researchers that will study this topic in more depth.
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