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For decades good governance scholarship has focused attention on the importance of government openness [26],
[34]. Since the 1960s, Freedom of Information (FOI) legislation has formed the backbone of institutional support for
opening information and documents [76] and participatory processes [4], [79]. However, FOI represents a passive
approach to releasing information. Persons or organizations must still request the information they want, referred to
casually, as freedom of information requests. Since the 1990s, publishing documents on websites or using
communication technologies to engage citizens in participation processes has signaled a more proactive approach to
releasing government information and political engagement. Since 2003, governments have re-envisioned their
passive and proactive approaches to include an open data agenda, [18], [62], where publishing documents and data
in open formats, [35], [63] is the preferred way. Collectively, these developments have forged the basis for what has
been commonly referred to as the open government and data movements [30].

Open data practices and policies are praised for their potential to generate public value, particularly through
innovation, economic growth, and transparency, [5], [9], [18], [21], [81]. The nature and character of open data has
been hailed for its innovative capacity and transformative power [19], [35], [40], [45], [80]. Various studies have
confirmed that proactively releasing public and private data in open formats creates considerable benefits for citizens,
researchers, companies and other stakeholders, such as business creation or having the ability to understand public
or private problems in new ways through advanced data analytics, [5], [9], [18], [21], [81]. Only a handful of articles
examine both the unintended consequences and negative side effects of opening data, [33] and the underlying
causal mechanisms that actually lead to the desired open data benefits [5]. Open data research is still in its infancy,
and as a result, the extant literature uses limited application and development of theory toward understanding the
open data phenomenon. While scholars acknowledge diverse perspectives, it is not clear which theories are most
relevant, nor whether a single or integrated theory is needed.

This special issue is part of a series of two special issues about open data. This issue focuses on the relationship
between innovation and open data, while the second special issue emphasizes research on open data related to
transparency and open data policies. To realize the practical benefits of this transformative practice and to develop
theory, more research needs to focus on understanding how innovation occurs through open data activities. The
papers in this special issue begin to address this gap. The introductory article discusses the state-of-the-art with
respect to understanding the context of open data innovation, developments, challenges and barriers, presents an
overview of open data research and outlines emerging research directions.

The Context of Open Data Innovation

Open data not only creates possibilities for private sector innovation, but also for public sector innovation. A
substantial body of research concentrates on innovation in the private sector [77], while the public sector is often
considered less amenable to innovation [7]. The literature characterizes innovation as a purposive act or set of acts
aiming to do something better, to meet a new need, or respond to new circumstances [77]. Innovation can be defined
as “a complex, diversified activity with many interacting components, and sources of data need to reflect this” [64]. p.
7. Schumpeter [69] lists several types of innovations, including the introduction of a new product or a change in an
existing product; a process innovation that is new to an industry, opening a new market, development of new
sources of supply for raw materials or other inputs, or any change in an industrial organization.

Each innovation type is potentially relevant for research involving open government data. Public sector innovation
concentrates on using new ideas that create value for society [2] through the creation of new ventures, business
models and innovative services. Provisioning data in open formats has the potential to enable different types of
innovation, such as new processes in collecting, processing, and using the data to enable changes in transparency,
accountability, and collaborative governance. Transparency, efficiency and accountability are mechanisms that drive
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the creation of public value from opening data through innovations that create new products, services and models of
service delivery, or engagements with citizens. Public sector innovation is not new for example, [32], [55], however, a
more conscious and systematic approach to foster innovation has been emphasized recently to address societal
challenges [2]. Research demonstrates that innovative activities must be supported by a public sector innovation
ecosystem [ibid].

Perspectives on Open Data

Seven different perspectives are currently reflected in the literature, although most articles use a single perspective
to study open data. Combining perspectives may be more effective in dealing with the issues related to open data
and stimulating innovation. Figure 1 provides a picture of the various perspectives — legislative, political, social,
economical, institutional, operational, and technical [37]. A legislative perspective emphasizes how open data
legislation, including freedom of information acts, open data policies, open government directives, memorandums
and declarations, are important. A political perspective emphasizes the importance of political developments and
political differences between countries. A social perspective brings into focus the importance of cultural differences
between countries and differences in agendas related to the social benefits of opening data, such as transparency
and accountability. An economical perspective points at the financial benefits and gain which can be created with
open data. It includes studies estimating the impact of reuse of open data, often estimated in billions of euros
annually [20]. Innovation is seen as an important driver for stimulating economic growth. An institutional perspective
examines the ways that institutions enable and constrain the publication and adoption of open data, such as the
barriers of use from a data provider's point of view [37]. Institutional analysis reveals the importance of examining
how the publication of data could become an integral part of the data collection or creation process, rather than a
separate activity which is not integrated in the daily procedures and routines [82], [85]. An operational perspective
focuses attention on the use of open data and the requirements for being able to use open data. Standards are cited
as important for open data operations [78]. Finally, a technical perspective emphasizes the importance of open data
technologies, open data platforms and open data infrastructures. It highlights the features of open data
infrastructures as important, such as visualisation and analysis features [29] and the metadata that are required to
enable the reuse of open data [13].
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Figure 1: Perspectives on open data
Complexities of Open Data Innovations

Stimulating innovation in general is not easy [43]. Likewise, stimulating innovation through the open data process
[86], the efforts required to create, open, find, and use open data, are equally complex. The complexities emerge
from several factors, including the large number of actors involved in the process, the variety of social and technical
contexts, uncertainty surrounding how open data will be used, and the difficulty valuing intangible impacts generated
through open data innovation.

First, many stakeholders are involved in open data processes [12], [33], including open data providers, open data
legislators, open data facilitators and many different types of open data users, such as citizens, researchers,
journalists, developers, entrepreneurs, archivists or librarians [31]. These stakeholders have various interests and
these interests may conflict [33]. For instance, a journalist may want access to and to use sensitive data which he or
she would report on in an article through the news media, whereas a government open data provider will typically not
publish sensitive data because of various legal and personal privacy constraints. This example demonstrates that the
stakeholders are often loosely connected, and in some respects, dependent on each other’s activities. The ability for
journalists to use open data depends on whether open data providers publish the data. However, each stakeholder
remains focused on their own activities, often performing them in non-standardized ways. The non-standardization
reduces the interconnectivity between each other’s activities and the opportunity to innovate within the open data
process is likely lessened [82]. Learning from how users actually use their data is another potential opportunity for
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innovation in the process. Currently, governments find it difficult to monitor use and few tools exist to monitor how
and in what ways open data is used.

Second, there are a variety of contexts which play a part in the open data process [14], including legal [44] and
cultural [59], and the variety of data content and types. Different types of data, with different content, may need a
different legal, cultural, or technical treatment. Each context has its own set of characteristics which influences the
way that open data are collected, disseminated, used and interpreted. For example, using data on crimes committed
in a city will likely need different levels of privacy protection and interpretation of meaning than would data about
playground locations within cities or tree types geocoded by city streets.

Third, the publication and use processes of open data are complex [33], [83], [88] and it is not easy to predict how
users will use open data, when they will use it, and how it will be used in the future [51]. For example, government
agencies may avoid publishing open data as a risk aversion strategy. The risk aversion is driven by their uncertainty
in how the data will ultimately be used or combined with other data.

Fourth, understanding how value is created from open data innovation is not straightforward, particularly how public
value is generated. Public value is not a new term, but a growing literature examines its definition and characteristics
for instance, [42], [53]-[54], [56], [74]. Public value is seen as the product of governmentally produced benefits
where public value is derived from the direct usefulness, fairness, and equitability of such benefits to a variety
of stakeholders [30]. p. 5. There are many levels of public value observation — individual, group, institutional, and
societal [10] and often value created from transparency, accountability, and collaboration are intangible impacts such
as trust, well-being, or being more informed. These are important impacts, but they are not easily measured. The
uncertainty surrounding the value of innovation through open data makes it a risky investment.

The complex nature of the open data process, and innovation processes, complicate the supply and use of open
data and these complexities are often not taken into account by stakeholders. As a result, the potential of the open
data process is not completely exploited [82].

Research on Open Data

In the last decade open data research has gained more attention due to the European Public Sector Information
directive of 2003 [18], Obama’s Memorandum for the Heads of executive Departments and Agencies [62] and other
open data policy documents at the international [72] and municipal levels for example, [28], [46]. Figure 2 shows the
number of publications on open data from 1974 to 2012 in the databases Scopus, Science Direct, IEEE Xplore and
ACM Digital Library. The number of publications refers to those publications that used the combination of the terms
open data in either the title, abstract, or keywords of the paper. A limitation is that this search does not include
searching through the full text of the articles. Scopus reveals articles with the terms open data in the title, keyword or
abstract written from 1974, IEEE Xplore from 1983, ACM Digital Library from 1986 and Science Direct from 1990.
Most open data publications were found in Scopus. The graph clearly shows an increasing number of open data
publications particularly after 2000, with a sharp increase in 2009.
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Figure 2: Publications with the term open data in the title, abstract, or keywords (measured in October 2013)

Our review of 143 papers on open data revealed that publications were mainly conceptual papers, descriptions of the
empirical uses of open data or described the design of technology and systems [37]. The use of theory to explain
changes or patterns received considerably less attention. The papers for review were collected by searching for
open data, open link data and open link government data in various data bases, including the data bases mentioned
above. The Scopus data base was used most frequently because our previous analysis showed that out of the four

Anneke Zuiderwijk
Special Issue on Innovation through Open Data - A Review of the State-of-the-Art and Natalie Helbig

an Emerging Research Agenda: Guest Editors’ Introduction J. Ramon Gil-Garcia
Marijn Janssen



http://www.jtaer.com/

Journal of Theoretical and Applied Electronic Commerce Research This paper is available online at

ISSN 0718-1876 Electronic Version www.jtaer.com

VOL 9 /ISSUE 2 / MAY 2014 / I-XIII DOI: 10.4067/S0718-18762014000200001
© 2014 Universidad de Talca - Chile

examined data bases, Scopus contained the most articles about open data. To examine whether and what type of
theory was used in a paper, we searched for the term theory in each paper and scanned the abstract and conclusion
sections. Out of the 143 papers, only 19 papers explicitly used, stated, or developed theories.

Table 1 summarizes which theories are mentioned, used and developed and the related topics examined in the open
data field in the 19 papers. We operationalized the mentioning of theory as any mention of that theory at least once.
We operationalized the use or extension of theory as any paper that refers to the use of a theory by applying it to a
certain open data topic.

We found that of the 19 articles, many were written by the same authors and that only a very small group of
researchers are involved in theory development in the field to-date. Out of the 24 authors that were involved in
writing these 19 papers, 8 authors were involved in writing two or more of the 19 papers. From this group, however,
they have explored many different types of theories, and only rarely was the same theory used more than twice.
Institutional and organizational theories and democratic theories were used several times. Institutional and
organizational theories were used to investigate policy development, changing systems, and changing organizational
cultures and structures. Demaocratic theories were used to investigate transparency and trust and participation. In
addition, collaboration between different actors involved in publishing and using open data was a topic that had been
investigated often, as compared to the other topics.

Table 1: Summary of open data topics and theories mentioned, used or extended in 19 of 143 articles reviewed

Open Data Topics Theory Mentioned Theory Used / Extended
Access to data Mass media theories [5]
Theory of justice [48]
Accountability Theories of public accountability [50]
Stakeholder theory [50]
Deutsch’ [16] theory of the nerves of
government [50]
Collaboration between public and Institutional theory [68]
private organizations to support a
smart disclosure policy
Context and expectations Theory of contextual integrity [60]
Coordination mechanisms for open Coordination theory [82]
data activities
Data sharing, information sharing Motivation theory [67] General theory of interagency
and knowledge sharing information sharing [11]
Theory of planned behavior [67]
Economics of information Theory of natural monopolies [58] Neoclassical economic theory [58]
Microeconomic theory [58] Social welfare theory [58]
Competitive theory [58] Theory of public goods [58]
Utility theory [58]
Information storage and Information theory [47]
communication Theory of digital objects [47]
Innovation Actor Network Theory [8]
Theory of diffusion [8]
Theory of innovation [8]
Institutional contexts and rational Structuration theory [52]
choices
Moving from closed to open Organizational theory [1] Institutional theory [37]
systems, organizational change
Network and power relationships Actor-network theory [5]
between open data owners
Open data adoption Adoption theories (e.g. Theory of | Diffusion of Innovation theory [15]
Planned Behavior, Technology
Adoption Model, United Theory of
Acceptance and Use of Technology)
[66]
Organizational cultures, structures Organizational theory [5]
and dynamics in relation to market
characteristics
Participation Democratic theory [48]
Policy Theory of institutional / organizational
isomorphism [84]
Power relations and power Postmodernist work of Foucault [5]
structures
Reinforcing and transforming Systems theory [37]
institutional structures
Stakeholders Stakeholder theory [81]
Transparency and trust Theory of transparency [60] Social capital theories [61]
Rational choice theories [61]
Deliberative democracy theories [61]
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Upon further investigation of the use of theory in these 19 articles, we found that only one reference could be found
in the literature and in almost half of the publications, the theory is mentioned only to justify a statement. For several
topics in the area of open data, we could not find papers having a theoretical foundation, such as standard
development, efficiency benefits, or economic growth. For instance, our selection of 143 papers did not include any
papers with theoretical foundations for the design of open data infrastructures.

There are various potential explanations for why we see these patterns. First, different theories are used in open
data research to incorporate the variety of perspectives — legal, social and technical. Different theories are needed
for different perspectives on open data. For example, one theory may explain the adoption of open data, but not the
process in which open data are published or the way that policies are created. For this reason, only a multi-theory
approach can take into account a diversity of perspectives. Second, a diversity of theories for open data is likely to
exist because it is an emerging phenomenon and it is not clear which theories are relevant to the field. For example,
we found only one paper examining theoretical foundations for the topic “power relations and power structures” [5].
More research is needed to investigate this theory and to show in which context this theory can be used in the field
of open data. This special issue contributes to filling this gap, as four out of the seven papers of this special issue
describe the use of one or more theories in open data research.

Developments, Challenges and Barriers

Public and private organizations increasingly publish their data on the internet [27], [49], [52]. Open data is the result
of publishing data in so-called open data infrastructures. Currently, open data infrastructures are being adopted at a
rapid pace by different levels of government [89]. For instance, open data infrastructures have been developed by
local, national, and international public and private organizations (e.g. municipalities, ministries, federal governments,
the European Commission and non-country specific organizations) [ibid]. Various open data policies have been
developed as well. Many organizations want to jump on the bandwagon and join the open data community [84]. Yet,
the publication and use of open data is still accompanied with many barriers [37], [82]-[83], [86]. In [86], 118 barriers
for open data were identified. The barriers were divided into ten categories, namely 1) availability and access, 2)
find-ability, 3) usability, 4) understand-ability, 5) quality, 6) linking and combining data, 7) comparability and
compatibility, 8) metadata, 9) interaction with the data provider, and 10) opening and uploading. Most barriers
concerned the use of open data. This research revealed that little attention is paid to the user perspective, which is
likely to inhibit innovation. The users need to generate value from open data [84], [86].

Figure 3 presents examples of barriers for open data processes from the eight perspectives highlighted in Figure 1.
The barrier overview is based on the literature review of barriers and interviews and workshops about barriers
described in [37], [86] and on other literature about barriers for example, [82]-[83]. There are many diverse barriers in
each perspective, suggesting the need for research from each of these perspectives.
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Research Directions for Open Data

The previous sections of this introduction highlighted what has been accomplished, but also revealed that significant
research remains to be conducted. In this section we identify a number of topics that lead to an emerging open data
research agenda categorized by three main topics — 1) open data theory and development, 2) open data policies,
use, and innovation, and 3) open data infrastructures and technologies (See Figure 4).

Open Data Research Directions

2. Open data policies, use and
1 GrenekE innovation
theory and j:
development _
3. Open data infrastructures and
technology

Figure 4: Proposal for open data research directions
Open Data Theory and Development

Table 1 highlighted the few articles and researchers examining the theoretical foundations for open data research. At
the same time, the summary also demonstrated the diversity of theories used. Which theories are relevant in which
context and to understand which phenomena is not clear yet. Future research should investigate the appropriateness
of using the presented theories for open data, the benefit of taking these theoretical views, and to find out whether,
and within which context, the theories can be used to understand open data. Additionally, it is important to
investigate whether theories can be unified and whether an overarching meta theory can be developed. Furthermore,
other theories that have not been investigated to-date may be more appropriate for application in the field of open
data, some examples include: the unified theory of acceptance and use of technology, information system (IS)
success model theories, organizational information processing theory, the theory of planned behavior and
administrative behavior theory. Moreover, design theory of services and infrastructures is a topic that is relevant for
creating value from open data innovation and is not addressed to-date.

In sum, only few papers to-date contribute to theory building and there is not a dominating theory. The diversity in the
use of theories suggests that there are many opportunities for theory development in the field of open data that have
not been explored sufficiently. The field is in its beginning stage and theoretical contributions are still scarce.

Open Data Policies, Use and Innovation

Freedom of information legislation and specific directives represent the legal and political landscape of open data
policies to-date. The following is an elaboration of where specific research areas regarding policies, process
management, innovation and stimulation of use that we believe will push the field forward.

e Policies. Open data policies are in place or under development in many different countries world-wide. From
a practical point of view, countries may be able to learn from one another [84] or countries with no policies
can learn from those who are leading the way and progressing quickly [59]. More research on open data
policies could provide insights in which aspects open data policies should contain in different cultural and
legal contexts and how open data policies could be implemented [59].

e Process management. Open data are published in different ways and it is unclear which ways are effective,
efficient, and innovative. Although some guidelines have been published, further research is necessary to
investigate how the processes related to open data publication and use could be managed and which
coordination mechanisms are appropriate in the context of open data publication and use.

e Innovation. Very little research has been performed on how exactly open data can result in innovation. An
example of this research comes from Ferro and Osella [24], who describe eight open data business models
which are currently employed by private organizations. In another paper, Ferro and Osella [23] discuss
mechanisms which allow for profit-oriented value creation based on open governmental data. Although
some research has been performed on which business models could stimulate innovation [22]-[24], [38], the
understanding of the open data community on this topic is still limited.
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e Stimulating use. Much of the current effort in the field of open data is focused on publishing data on the
internet by creating open data portals [49], [52], whereas insufficient attention is given to the problem of how
data can be published and fueled in open data portals. Open data policies should focus more on stimulating
the use of open data, as this is an important factor in creating the intended effects. The use of open data
can be stimulated, for example, by disseminating and sharing open data usage practices among
stakeholders and by organizing so-called hackatons and other types of competitions [84].

Open Data Infrastructures and Technology

In addition to the social aspects, technical aspects are also very important for open data research. In the following
we discuss what kind of research is needed concerning infrastructures and technology.

e Infrastructures and functionalities. There is a lack of knowledge about the functionalities of open data
infrastructures that are required to stimulate the innovative use of open data. Research on open data
infrastructures and their functionalities can be used for comparisons, but it can also be used by developers
of open data infrastructures. Users have different needs and different types of data need to be published
and processed in different ways. Some initial research has been performed [87], [89]. For example,
Zuiderwijk, Janssen and Jeffery [87] present an open data e-infrastructure which supports data provision,
data retrieval and use, data linking, user rating and user cooperation. Moreover, Zuiderwijk, Janssen and
Parnia [89] conducted a systematic analysis of three open data infrastructures and identified 35
functionalities of open data infrastructures. Furthermore, they concluded that open data infrastructures can
complement each other.

e Interoperability. Janssen, Charalabidis, Kuk and Cresswell [36] concluded that a lack of interoperability
results in limited progress in the field of e-government. This also counts for open data interoperability, as
there are many problems with interoperability in the field of open data as well, such as problems with the
interoperability of metadata standards, licenses, processes and data formats (also see the third paper of
this special issue by Petychakis, Vasileiou, Georgis, et al. entitted A state-of-the-art analysis of current
public data landscape from a functional, semantic and technical perspective). If the tools and applications
which support the publication and use of open data are interoperable, then open data providers and users
can select and utilize the best functionalities available. If the various open data instruments and tools
complement each other and can be integrated, this will enable interoperability. By integrating the elements it
should become easier to use open data and this is likely to lead to more users engaging with open data.
The use of various tools and applications is a crucial element that stimulates innovation in smart
ecosystems for open data.

e Metadata. Metadata are important to stimulate interoperability of open data infrastructures. Metadata may
yield considerable benefits [12], [90]. For instance, metadata improve the accessibility of open data for
others beyond the primary data providers by describing, locating and retrieving the data efficiently [3], [17],
[41], [65], [71], [73]. Metadata improve the ability to find open data, the chances to be found by describing
content and becoming searchable [6], [39], [57], [70] and the chances of a correct interpretation of open
data by distilling knowledge from them [25], [39], [70], [75]. Currently mainly flat metadata, i.e. metadata for
the discovery of datasets, are used and described in open data research, including Dublin Core (DC),
CKAN (Comprehensive Knowledge Archive Network), eGMS (e-Government Metadata Standard) and
DCAT (Data Catalog). The disadvantage of these flat metadata is that they barely provide contextual
information, which is required to interpret open data. More research is needed on the use contextual
metadata models, such as CERIF (Common European research Information Format).

e Data quality. Providers and users of open data often do not know what the quality of the data is. This may
be a formidable barrier for using open data in meaningful ways. More research is needed on which
mechanisms can help in improving data quality and dealing with low data quality, such as a quality rating
system for data and so-called seals of approval by organizations who published the data. These
mechanisms can help potential open data users in assessing the usefulness of the data for their purposes.
The fifth paper of this special issue, written by Behkamal, Kahani, Bagheri and Jeremic, contributes to filling
the data quality research gap (A metrics-driven approach for quality assessment of Linked Open Data).

Paper Overview

This special issue covers a diversity of subjects related broadly to innovation through open data processes. It
consists of a collection of papers written by experts in this area. In total seven papers were selected for this special
issue. All papers have undergone a rigorous blind review process and were reviewed by three reviewers. The papers
can be classified in the following three areas: 1) the open data landscape, stakeholders, challenges and motivations,
2) semantic interoperability, ontologies and data quality, and 3) value creation: evaluation of innovation through open
data.
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The Open Data Landscape, Stakeholders, Challenges and Motivations
Three papers in this special issue are related to the open data landscape, stakeholders, challenges and motivations.

e Going beyond open data: challenges and motivations for smart disclosure in ethical consumption - Djoko
Sigit Sayogo, Jing Zhang, Theresa A. Pardo, Giri K. Tayi, Jana Hrdinova, David F. Andersen, and Luis
Felipe Luna-Reyes. This manuscript reports on the findings of a case study on the sustainable coffee supply
chain. The case is studied to obtain a better understanding of challenges faced by data producers as well
as motivating factors for greater openness. Information was gathered through a workshop and semi-
structured interviews with key stakeholders to explore the challenges, motivations and perceived value of
data disclosure. The identified challenges and motivating factors were grouped into four general areas
influencing smart disclosure, namely: market dynamics, information policies, technological capabilities and
data challenges.

e Shaping local open data initiatives: politics and implications - Josefin Lassinantti, Birgitta Bergvall-Kareborn
and Anna Stahlbrost. This article addresses the question of how local open data initiatives can stimulate
innovation through open data. Two in-depth case studies were conducted in the two Swedish municipalities
Stockholm and Skellefted, and a rich narrative is provided about their open data initiatives. The theory of
Social Construction of Technology (SCOT) is used to analyze the results of the case studies. The analysis
of the cases revealed that their perspectives on open data initiatives were different from each other. Two
different drivers for opening up data were identified, namely a techno-economic growth and a co-created
societal growth.

e A state-of-the-art analysis of current public data landscape from a functional, semantic and technical
perspective — Michael Petychakis, Olga Vasileiou, Charilaos Georgis, Spiros Mouzakitis and John Psarras.
This paper provides a broad overview of open government data sources from all the countries of the
European Union. The authors analyzed the type of data source, the language, the coverage, the license
and the metadata standard that are used by each of these open government data sources. Additionally, for
the countries United Kingdom, France and Greece an in-depth analysis of the open data sources is
performed. The analysis shows that the quality of the investigated government data sources varies
significantly depending on the country and the data provider. Moreover, many datasets are not completely
open, as they have been published under restricted or non-specified licenses. Despite these limitations of
existing open government data portals, the authors conclude that the quality of open government
infrastructures is steadily improving.

Semantic Interoperability, Ontologies and Data Quality
The following two papers were accepted in the category semantic interoperability, ontologies and data quality.

e Using a method and tool for hybrid ontology engineering: an evaluation in the Flemish Research Information
Space - Christophe Debruyne and Pieter de Leenheer. This paper describes a method to create ontologies
in which the stakeholder community becomes an integral part of the ontology and ontology-engineering
process, as well as the natural language definitions of concepts. These ontologies are referred to as hybrid
ontologies. An experiment was conducted in which the participants used the method to build ontologies to
establish semantic interoperability between various research information systems and to annotate the data
of an existing system provided by a public administration.

e A metrics-driven approach for quality assessment of linked open data - Behshid Behkamal, Mohsen Kahani,
Ebrahim Bagheri and Zoran Jeremic. The fifth paper in this special issue proposes a set of metrics for
evaluating the inherent quality characteristics of open data. The metrics can be used to assess datasets
before they are released to the Linked Open Data Cloud. Measurement theory and software measurement
techniques are used to assess the quality of datasets. Various quality characteristics of datasets can be
assessed, for instance, to help data publishing agencies in evaluating their data. Additionally, users of open
data can use the quality metrics to assess the quality of the data that they may want to use and to filter out
poor quality data.

Value Creation: Evaluation of Innovation through Open Data

Finally, two papers concerning value creation were included in this special issue. They can be summarized as
follows.

e Open government data implementation evaluation - Peter Parycek, Johann Hochtl and
Michael Ginner. This paper addresses the evaluation of open data initiatives. It evaluates one initiative in
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particular, namely the Open Data strategy by the City of Vienna. After this city implemented its open data
strategy, the authors conducted qualitative interviews and surveys. The results of this research show that
various benefits can be obtained for Viennese open data and a number of success factors were identified.
Five recommendations for future open data strategies of other organizations were developed, including the
development of an appropriate legal framework, harmonization of data sets, more stakeholder specific
target group management, education and training programs and a CC-BY or a comparatively permissive
license.

e Data-driven innovation through open government data - Thorhildur Jetzek, Michel Avital, and Niels Bjorn-
Andersen. The last paper of this special issue aims to explain how the use of open government data can
stimulate the generation of value. A framework with four generative mechanisms is used to explain the
complex relationship between openness, data and value. In addition, a critical realist approach is used as a
foundation for the in-depth study of open government data in the Opower case. Enabling factors, innovation
mechanisms and impacts are identified and the study has resulted in a conceptual model for the data driven
innovation mechanism.

This special issue is aimed at contributing to the relationship between innovation and open data. The introductory
article discussed the state-of-the-art with respect to understanding the context of open data innovation,
developments, challenges and barriers, and presented an overview of open data research and outlined emerging
research directions. We showed that the number of publications in the area of innovation and open data is increasing,
showing the timeliness and relevance of this topic. Our analysis of open data publications showed that most papers
are mainly conceptual papers, descriptions of the empirical uses of open data or descriptions of the design of
technology and systems. Limited attention has been given to theory development so far and there is not a
dominating theory. There are many barriers blocking innovation and the use of open data. This resulted in a research
agenda consisting of three main research themes, namely 1) open data theory and development, 2) open data
policies, use, and innovation, and 3) open data infrastructures and technologies.

Enjoy reading!
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