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Abstract. Governments around the world are opening up their data to increase 
transparency and stimulate re-use of their data. Semi-public organizations 
follow, but often for different purposes as they also aim to realize commercial 
gains with their data. Many organizations, however, find the process of opening 
up data cumbersome as changes need to be made to different organizational 
layers. This paper identifies drivers, enablers, and barriers of open data, by 
reviewing literature and by conducting a case study of open data in a semi-
public organization in the Netherlands. We found that while the drivers for 
opening up data remain the same in every phase of the process, the enablers and 
barriers shift between the different phases. While in the beginning of the 
process, organizational factors such as having an implementation strategy and 
ensuring data quality gained much attention, this attention shifted to factors 
related to re-use of data. Further research should thus focus on how to develop 
valuable open data business models, how to foster re-use and build strategic 
partnerships with users.  
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1   Introduction 

Since President Obama of the United States announced his strategy for ‘open 
government’ on his first day in office [1], government organizations around the world 
began opening up their data. The main goals of open data for these organizations are 
to become more transparent and accountable to citizens [2] and to realize economic 
activity by stimulating re-use [3]. By now, also semi-public organizations, such as 
cultural heritage foundations, public transport organizations and research institutes, 
have jumped on the bandwagon. Although these organizations also see the benefits of 
transparency and re-use, their purpose of opening up data extends to enhance the 
value of their data for their own (commercial) purposes. They, for example, aim to 
commercially exploit their data or forge strategic partnerships with app developers. 

While strong drivers are present spurring open data developments, many public 
and semi-public organizations find the process of opening up data cumbersome [4]. 
Many challenges remain as changes need to be made to different organizational 
aspects [5]. This paper investigates the process of opening up data to find out which 



drivers, enablers and barriers exist in organizations that open up their data to the 
public. By investigating a case study of a research and technology organization (RTO) 
in the Netherlands, this paper looks at which factors influence the process of opening 
up data. This paper uses a two-pronged approach. First, based on literature, we 
develop a framework for identification of enablers and challenges to open data. Then, 
using longitudinal case study research, we identify the main drivers, enablers and 
barriers within the RTO. When organizations have better insight in this process, they 
are more likely to successfully open up their data.  

The next section identifies drivers, enablers and barriers of open government and 
open data from literature and subsequently presents an overview that can be used for 
the identification of factors influencing the process of opening up data. In the third 
section, we present the case study methodology, followed by the case study of the 
RTO in the fourth section. The fifth section presents and discusses the main findings 
from the case study. Finally, the sixth section formulates conclusions and 
recommendations for further research. 

2   Drivers, enablers and barriers of open data  

Information technologies, such as the semantic web and social media, have increased 
the ability to collaboratively produce, share, distribute and innovate [3]. These 
technologies gave rise to openness as an organizational strategy: open innovation, 
open source, open standards, open web platforms and, predominantly in the public 
sector, open government and open data. Currently, an increasing number of 
government agencies around the world is publishing public sector information (PSI) 
such as weather forecasts, legal documents, crime statistics, geospatial data, traffic 
data and educational data [6-8]. While PSI is traditionally published in a human-
readable or proprietary format on the internet (e.g. PDF or HTML) [7,8], open data 
requires a machine-readable format (e.g. CSV, XML or RDF) and a minimum of 
juridical, economical and technical barriers to re-use the data for social or commercial 
purposes [9,10]. After open data strategies were put in place at the national level, the 
revision of the European PSI directive is currently pushing the open data movement 
[11]. An extension of open data is linked data: the semantics of the data are modelled 
and the data can be linked to and from external data sets [12,13].  

Government agencies generally have three driving forces to open up their data: 
transparency, innovation and efficiency [6,14,15]. Firstly, open data is seen as an 
instrument to increase transparency and accountability [2,14], e.g. by facilitating the 
Freedom of Information act [15,16]. Predominantly in the US and the UK, citizens 
and NGOs push for open data to increase their ability to evaluate the process and 
performance of government agencies [3]. Secondly, open data is seen as an 
instrument to foster innovation [3]. The European Commission claims that a 
European open data strategy can lead to a yearly economic value of 70-140 billion 
euros in the European Union alone. The promise of open data is that re-use of PSI by 
private and public parties will grow, resulting in new commercial and public services 
[11,17]. Thirdly, open data is seen as a way to make information exchange within and 
outside the government agency more efficient [14].  



The process of opening up data, however, is perceived as cumbersome and many 
challenges remain [4]. One reason is that opening up data is often presented too 
simplistically [4], while, in reality, developing an open data strategy requires 
organizational transformation [5], with changes taking place on multiple levels. 
Research on public sector change and the implementation of information systems in 
(government) organizations often looks at drivers and enablers to identify those 
aspects that need to be in place to realize this change [18,19]. Furthermore, also the 
identification of barriers is found important to deal with them in undertaking 
transformational efforts [20]. Drivers, enablers and barriers are – while not the same – 
related to each other and, therefore, we categorize these factors into four groups used 
in research or organizational change: information technology, organizational and 
managerial, legal and regulatory, and institutional and environmental [21]. For every 
category we reviewed literature to identify the factors that influence the process of 
opening up data. An overview of these factors is shown in table 1. 
 

Table 1: Overview of organizational drivers, enablers and barriers to open data. 

 Drivers Enablers Barriers 
Information 
technology 

Linked data [4,12,13] Usefulness of the 
databases [4,10] 

Poor data structures 
[4,22]; Legacy systems 
[4,22]; Fragmented 
databases [4,22]; Limited 
data quality [4,6]; Lack of 
standardization [4,6] 

Organizational 
and managerial 

Efficiency and budget 
cuts [4,6,14] 

Data stewardship 
[4,10]  

Complexity of the 
changes to be made [4,5] 

Legal and 
regulatory 

PSI directive [9]; Law 
enforcement [6] 

 Privacy and data 
protection [4,6]; classified 
information [4,6] 

Institutional and 
environmental 

Transparency and 
accountability 
[2,4,14]; Enabling re-
use [3,4,11,17] 

Political 
leadership [6]; 
Value for users 
[4,11] 

Closed culture of 
government [6]; Lack of 
support of user feedback 
[4] 

 
The drivers of the process of opening up data are linking data on the information 
technology layer, efficiency on the organizational layer, compliance on the legal and 
regulatory layer, and transparency, accountability, and enabling re-use and innovation 
on the institutional and environmental layer. The enablers found in literature are the 
usefulness of databases, including easier access to data on the information technology 
layer, data stewardship and management on the organizational and managerial layer, 
and political leadership and value for users (including economic as well as societal 
value) on the institutional and environmental layer. The barriers on the information 
technology layer are poor data structures, legacy systems, fragmented databases, 
limited data quality, and lack of standardization. On the organizational and 
managerial layer the barrier found is the complexity of the changes to be made. On 
the legal and regulatory layer we identified privacy, data protection, and classified 
information as barriers, and on the institutional and environmental layer the closed 



culture of government and the lack of support of user feedback were found. We will 
use the case study to validate and elaborate these drivers, enablers and barriers. 

3   Case study methodology 

In the previous section, we used literature to identify drivers, enablers and barriers to 
opening data in an organization. The second step of this research is to identify the 
factors influencing the process of opening up data in practice to validate, refine and/or 
elaborate the findings from literature. For investigating the process of opening data 
we use an interpretivist methodology for in-depth research, which fits the complexity 
of the matter [23]. Using a longitudinal case study approach we aim to identify the 
drivers, enablers and barriers to opening data. The case selected is TNO, an RTO 
based in the Netherlands. As this semi-public organization is in the middle of opening 
up its data to the public, we were able to collect data throughout the process.  

For the data collection we used a triangulation of methods [24]: action research, 
surveys and interviews with relevant stakeholders. Firstly, we were involved in the 
process of opening up data, supporting the relevant stakeholders during the process. 
Secondly, a survey was sent out twice to different stakeholders of open data within 
the organization (such as data owners, senior management, information officers, 
strategists and lawyers). These surveys aimed to capture the attitude of stakeholders 
with regard to the importance of open data for the RTO to identify the drivers, 
enablers and barriers within the organization. These surveys were sent out at different 
moments in time: the first survey was sent before the process of opening data 
commenced in September 2012 and the second survey was sent out in November 
2012 after the first data sets had been opened up.  

Three main questions were asked in the survey. The first question concerned the 
reasons (drivers) for opening up data and for implementing an open data strategy. The 
second question concerned the enablers of opening up the data. And the third 
question concerned the barriers and impediments to opening data. Options for 
answering the questions were provided and the respondents were asked to indicate the 
importance of the different options on a five-point scale ranging from very important 
to very unimportant. The second survey was an evolution of the first. While the main 
questions remained the same, some answers were added based on new insights. The 
response rate for both surveys approximated 50% (14 and 15 responses out of 
approximately 30 invitations, respectively). The second survey showed that most 
respondents considered themselves data owners, collectors, analysts or having a 
commercial role. Technology developers, legal and communication professionals 
were relatively underrepresented. 

To validate the survey findings, we conducted nine semi-structured interviews with 
different types of stakeholders. These interviews were undertaken in November 2012 
and in January 2013 and lasted around 45 minutes. These interviews were held with a 
five data owners, a director or research, a strategist and an information manager to 
reflect on the process of opening up their data. Central questions concerned the 
strategic choices for opening up data of the RTO, and their experiences with opening 
data, such as the main driving, enabling and impeding factors. 



4   Case study: RTO 

The RTO has a history in opening up data. The organization has long opened some of 
its research data to the public; for some time, the organization even was the largest 
contributor of datasets to the national open data portal data.overheid.nl. However, 
opening up data never took place in a structured manner; occasionally, datasets were 
opened. Therefore, during the fall of 2012 and beginning of 2013 the RTO undertook 
a pilot project to investigate the process of opening up data with the purpose of 
learning from this process. In this pilot project three datasets from different domains 
(transportation, working conditions, and geology) were opened up. The datasets took 
part in a hackathon, a workshop in which programmers can re-use the data to develop 
their own services. The first survey was sent to the relevant stakeholders during the 
preparation of the databases for the hackathon, and the second survey was sent during 
the publication phase. Afterwards, we evaluated the process during the interviews.  

5.1 Open data strategies  

The RTO is a semi-public organization and, as such, the organization is accountable 
to the Freedom of Information act. Furthermore, the central government has 
demanded the RTO to open up all research results and data that are not harmful to the 
privacy of individuals nor to the security of society. In addition, the RTO aims to 
adopt a strategy of enabling others to use data that are gathered using public funds. At 
the same time, as the organization competes on the European as well on the national 
market for research projects on a daily basis, the RTO aims to develop a business 
model using its data to attract new research projects. It aims to do so either by 
creating new business models for existing datasets, or by helping other organizations 
to develop an open data strategy. The organization is thus in need of an open data 
strategy that supports these different objectives.  

In the surveys and the interviews, we asked questions about the relevance for the 
RTO of having an open data strategy in place. In the surveys, the respondents were 
asked what they consider to be the importance of a number of drivers for opening up 
data, based on a five-point scale ranging from very important to very unimportant. 
Based on the answers in the first survey, the second survey was somewhat altered. 
The main difference between the two surveys is that we added drivers that are related 
to the commercial proposition of open data. The drivers that were included in the 
surveys and in the interviews, as well as their results, can be found in table 2. 

 

Table 2: Drivers of open data in the RTO 

Open data drivers Preparation 
phase survey 

Publication phase 
survey 

Evaluation phase 
interviews 

Open data should be 
part of the mission 
of the RTO 

11 out of 14 
respondents 
consider this 
important 

10 out of 15 
respondents consider 
this important  

All interviewees 
consider this the most 
important reason for 
opening data 



Using open data as 
a sales instrument 
and developing 
business models for 
open data 

Not included in the 
survey 

Considered important 
by 9 and 7 of the 15 
respondents  
respectively 

Interviewees indicate 
its importance, but 
find it difficult to 
develop business 
models 

Re-use of open data 
by third parties 

8 out of 14 
respondents found 
this strategy 
important 

Found important by 7 
of the 15 respondents 

Considered 
important, but also a 
threat, as others can 
freely re-use data 
collected by the RTO 

Facilitating data 
sharing within the 
organization 

7 out of 14 
respondents 
indicated its 
importance 

Only 5 out of the 15 
respondents 
considered this 
important 

 

Gaining insight into 
how the 
organization works 

Only 5 out of 14 
respondents found 
this important 

Was left out of the 
second survey 

 

5.2 Enablers of open data 

In both surveys and in the interviews, we asked questions on the enablers the RTO 
envisaged for opening up the data. Hence, we asked the respondents and interviewees 
to indicate which enablers would be most important in each phase. Using a five-point 
scale (ranging from very important to very unimportant) we asked the respondents to 
indicate how they value the enablers. Based on the insights gained from the first 
survey, the second survey was changed somewhat. The main differences between the 
surveys are the addition of business-related indicators, and the introduction of risks 
such as privacy violation and reputation damage. The results from the surveys and the 
interviews can be found in table 3. 
 

Table 3: Enablers of open data in the RTO 

Open data 
enablers 

Preparation phase 
survey 

Publication phase 
survey 

Evaluation phase 
interviews 

Strategy 
development; clear 
vision of where to 
go with open data 

9 out of 14 
respondents 
consider this 
important 

12 out of 15 
respondents 
consider this 
important 

Top-down and bottom-
up developments are 
important 

Solid timeline for 
introduction 

7 out of 14 
respondents 
consider this 
important 

Not included in 
survey 

Not mentioned as 
important by the 
interviewees 

Management 
commitment 

9 out of 14 
respondents 
consider this 
important 

Not included in 
survey 

The interviewees 
emphasized the need for 
multiple forms of 
commitment, not just by 
the management 
 



Dividing roles and 
responsibilities;  
keeping track of 
data 

10 out of 14 
respondents 
consider this 
important 

10 out of 15 
respondents 
consider this 
important 

This was considered 
very important in order 
not to risk damage to 
the reputation of the 
organization  

Partnerships with 
third parties 

9 out of 14 
respondents 
consider this 
important 

13 out 15 
respondents 
consider this 
important 

Considered difficult, 
many questions arose 
on how to connect with 
potential re-users of the 
data 

Business models Not included in 
survey 

10 out of 15 
respondents 
consider this 
important 

Interviewees indicated 
that they find it hard to 
come up with good 
business models for 
open data 

Embedding open 
data in 
organizational 
processes 

Not included in 
survey 

8 out of 15 
respondents 
consider this 
important 

Considered very 
important, both top-
down and bottom-up 

Standardization and 
data quality  

8 out of 14 
respondents 
consider this 
important 

13 out of 15 
respondents 
consider this 
important 

 

Metadata Not included in 
survey 

9 out of 15 
respondents 
consider this 
important 

 

Opening 
anonymized data 
only 

Not included in 
survey 

All respondents 
consider this 
important 

 

Creating a data 
portal 

Not included in 
survey 

14 out 15 
respondents 
consider this 
important 

Considered important 

Pilot projects 10 out of 14 
respondents 
consider this 
important 

Not included in 
survey 

The pilot that was 
undertaken was 
considered very useful 
to gain understanding in 
how to open up data 

5.3 Barriers to opening data 

Questions on the barriers to opening data were asked in both surveys and during the 
interviews. Hence, we asked the respondents and interviewees to indicate which 
barriers are most important in each phase. Using a five-point scale (ranging from very 
important to very unimportant) we asked the respondents to indicate how they value 
the barriers. We changed the second survey based on the findings from the first 
survey. The main changes were the exclusion of security risks and the inclusion of 
business-related barriers. The results can be found in table 4. 



Table 4: Enablers of open data in the RTO 

Barriers to 
opening data 

Preparation phase 
survey 

Publication phase 
survey 

Evaluation phase 
interviews 

Security risks 9 out of 14 
respondents 
consider this 
important 

Not included in 
survey 

Due to a lack of 
experience with open 
data, the interviewees 
are uncertain about the 
optimal degree of 
openness, taking into 
account privacy and 
security  

Privacy risks 6 out of 14 
respondents 
consider this 
important 

11 out 15 
respondents consider 
this important   

Lack of interest 
by third parties 

3 out of 14 
respondents 
consider this 
important 

7 out 15 respondents 
consider this 
important   

Respondents at the RTO 
stated that problems in 
the communication 
between the data-owner 
and potential re-users 
was an important 
challenge 

Lack of a 
business case for 
open data 

Not included in 
survey 

9 out 15 respondents 
consider this 
important   

Reputation 
damage to the 
organization as a 
result of low data 
quality  

10 out of 14 
respondents 
consider this 
important 

9 out 15 respondents 
consider this 
important    

Reputation 
damage to the 
organization as a 
result of re-use of 
data 

8 out of 14 
respondents 
consider this 
important 

11 out 15 
respondents consider 
this important    

Embedding open 
data in the 
organizational 
strategies 

5 out of 14 
respondents 
consider this 
important 

6 out 15 respondents 
consider this 
important   

Respondents indicated 
that translating open 
data into the existing 
organizational 
strategies, e.g. on 
innovation,  and 
processes is an 
important barrier too 

6   Findings and discussion 

In all three investigations, being a semi-public organization was seen as the main 
driver for having an open data strategy in place. In other words: open data was 
considered mostly from the viewpoint of transparency and accountability in the RTO. 
The second most important driving force for opening up data was the business value it 
could generate for the organization, either by developing business models for open 
data, or by using open data as a sales instrument. However, as the director of research 
stated, there may be a tension between the transparency and the commercial objective 
of the organization: “Our role in the world of open data is quite interesting. We want 
transparency, we want to stimulate re-use of our data and at the same time, we have to 



make money. In a way, this makes open data even more challenging for us than for 
public organisations”. The third driver that was found important was enabling re-use 
by third parties. The strategist: “The public deserves an optimal return on investment 
in data we collect with public funding. We collected the data with a certain objective, 
but it can be useful for many other objectives we cannot even think of”. This shows, 
firstly, that semi-public organizations often need to balance more strategies regarding 
open data than government organizations. Further research on the drivers of open data 
may focus on open data business models and how these models balance commercial 
and social goals [25, 26, 27].  

The first survey shows the importance for organizational enablers, such as 
undertaking pilot projects, developing a strategy for open data, management 
commitment, and clearly dividing roles and responsibilities in order to control the 
access to the data as well as the data quality. These were not mentioned in the 
literature and are thus added to the refined overview of drivers, enablers and barriers 
in table 5. In the second survey, factors related to the re-use of data were found 
especially important, such as privacy, standardization and publishing metadata, as 
well as connecting with re-users of data through setting up a data portal and 
partnerships with third parties. Especially factors related to building partnerships with 
end were not found in literature and therefore added to table 5. It thus appears that 
throughout the process of opening data, attention shifted from organizational issues to 
issues related to re-use. The interviewees corroborate this shift in their discussion on 
how to ensure the re-use of data. They found that randomly uploading data does not 
automatically lead to re-use. Instead, they consider the development of open data 
communities useful for stimulating re-use of data. The second finding is thus that 
throughout the process of open data, focus shifts from the internal organization to 
external users of data. 

Also the importance attached to the barriers shifted between the first and the 
second survey. In the preparation phase barriers that were found most important were 
low data quality and the security risks of opening up data, for example the risk of data 
leaks, while the lack of interest from third parties, such as open data re-users was 
considered the least important challenge. After publication, security risks were 
replaced by privacy risks (and related reputation damage) as an important barrier to 
opening data. The runner-up barrier was the uncertainty of how open data would 
generate future revenue (added to table 5, as it was not found in literature). The 
interviewees still had doubts about how to balance privacy and security risks with the 
requirements of opening up data by the central government. A data owner: “It was 
difficult to decide which data to open, and on what level, because we also have to 
comply with the data protection act”. The third finding is thus that throughout the 
process the more technically oriented barriers became less important as they were 
addressed, while factors regarding the impact of open data during re-use became more 
important. Still, the interviewees also maintained that a major challenge was to 
mobilize organizational support for an organization-wide open data strategy, and 
embed the open data strategy in the current data management processes (added to 
table 5). The director of research: “We need top-down as well as bottom-up support 
for open data”.  

 
 



Table 5: Refined overview of organizational drivers, enablers and barriers to open data. 

 Drivers Enablers Barriers 
Information 
technology 

Linked data 
[4,12,13] 

Usefulness of the 
databases [4,10]; 
Findability of the 
data (technically as 
well as through 
advertisements) 

Poor data structures 
[4,22]; Legacy 
systems [4,22]; 
Fragmented databases 
[4,22]; Limited data 
quality [4,6]; Lack of 
standardization [4,6] 

Organizational and 
managerial 

Efficiency and 
budget cuts [4,6,14] 

Data stewardship 
[4,10]; Clear 
implementation 
strategy 

Complexity of the 
changes to be made 
[4,5]; Lack of 
business case for 
generating revenue 
from re-use; 
embedding open data 
in the strategy and 
work processes 

Legal and regulatory PSI directive [9]; 
Law enforcement [6] 

 Privacy and data 
protection [4,6]; 
national security [4,6] 

Institutional and 
environmental 

Transparency and 
accountability 
[2,4,14]; Enabling 
re-use [3,4,11,17] 

Political leadership 
[6]; Value for users 
[4,11] 

Closed culture of 
government [6]; Lack 
of support of user 
feedback [4] 

 
 

By looking at the process of opening up data in a semi-public organization, we found 
that during the process attention shifted from organizational concerns such as 
ensuring publication to concerns regarding re-use of the data and forging partnerships 
to with end users. While many government organizations regard opening up their data 
mainly as a technical process, this study finds that organizational aspects, both within 
the organization and with third parties re-using the data are found more important for 
realizing open data. The case study demonstrates that open data is an opening move 
for a more fundamental strategic process, in which multiple barriers (such as ensuring 
security, privacy and re-use) need to be dealt with. Based on this case study of the 
RTO we thus find that open data needs to be properly embedded both in the business 
proposition of organizations, as well as in the technology. This study thus 
corroborates findings that open data requires transformational changes to the 
organization of (semi-)public agencies [5].  

The survey results also reflect the tension that is felt between the different drivers 
of open data: between those that reflect the public function of the organization and the 
commercial function of the organization. At different times, different enablers and 
barriers become more or less important. This may be an indication that this paradox is 
false: openness as a strategy can shift the commercial value of these data to intelligent 
services based on the data, but perhaps not simultaneously. Semi-public organizations 
require open, networked forms of innovation that, for example, change the way they 
interact within a networks of stakeholders [5]. Further research may look into how 
these different objectives can be achieved. One way of investigating this matter is by 



applying recent insights on institutional complexity and how organizations deal with 
competing logics triggered by information technologies [28,29], to better understand 
the organizational difficulties of opening up data. 

7   Conclusion 

This paper investigated the process of opening up data in a semi-public organization. 
Semi-public organizations differ in their objectives for opening up their data from 
public organizations. While government organizations mainly pursue open data 
because they aim to be transparent and accountable as well as enabling re-use of their 
data for economic purposes, semi-public organizations also aim to use open data to 
enhance their own strategic position and become more efficient and generate new 
income. Based on the case study of an RTO in the Netherlands, we found that while 
the drivers for open data remain the same throughout the process, the enablers and 
barriers shift. While internally focused, organizational factors were the main focus at 
the beginning of the process, attention shifted gradually to externally oriented factors, 
such as stimulating re-use and forging strategic partnerships with end users. 
Furthermore, we found that especially semi-public organizations have to deal with a 
variety of drivers for open data, based on their public and commercial goals, that they 
need to balance. Further research should thus focus on how to develop well-balanced 
open data business models, foster re-use and build strategic partnerships with end 
users around datasets as well. Furthermore, scholars can focus on how organizations 
can deal with these competing logics and with how organizations could align open 
data with their general strategy as well as their information technology. 
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