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Abstract
The Internet has significantly reduced the cost of producing, accessing, and using data, with
governments, companies, open data advocates, and researchers observing open data’s potential
for promoting democratic and innovative solutions and with open data’s global market size
estimated at billions of dollars in the European Union alone (Carrara, Chan, Fischer, &
Steenbergen, 2015). This thesis explores the concept of open data, describing and analyzing how
open data adoption occurs to better identify and understand key challenges in this process and
thus contribute to better use of the available data resources and valuable services for citizens.
This research explores the overarching research problem: How does the process of open
data adoption occur? Specific research questions include: RQ1: What is the state of open data in
terms of political, social, and economic perspectives? RQ2: Who are the main stakeholders
utilizing open data; what is their position in the ecosystem, and how do they collaborate? RQ3:
Which issues influence open data adoption for open data projects and how? RQ4: What are the
potential determinants of open data adoption for open data-driven innovation, and how do these
factors influence adoption? To answer these questions, this research has followed an inductive
research approach followed by a deductive approach, using both quantitative and qualitative
methods.
First, this thesis involves macro-level analysis of an open data platform. Second, the thesis
maps the open data ecosystem and identifies the ecosystem’s key actors. Third, it determines
organizations’ issues and challenges while working with open data and, finally, empirically
verifies the factors influencing open data adoption at the organizational level. This research has
successfully identified three factors influencing open data adoption—organizational readiness,
perceived effort, and perceived benefits—and three that do not (perceived usefulness, perceived
risk, and external pressure). Organizational readiness was found to have the greatest influence on
open data adoption.
The thesis is organized in a hybrid format, meaning it is a monograph with a compilation
of studies. The dissertation is structured as follows: First, the introduction defines the open data
concept and innovation adoption and explains the reason for this dissertation. Second, the thesis
provides an analysis of relevant previous studies, theories, concepts, models, frameworks, and
methods. Third, a detailed explanation is given on the methodologies used. Fourth, the empirical
iii

portion of this thesis comprises four individual studies that constitute the empirical foundations of
the research problem. Each study analyzes one research question using its own methodological
approach. Fifth, answers to research questions and limitations of this thesis, as well as future
research implications, are presented. The conclusion section summarizes this dissertation and its
contributions to the areas of open data and innovation adoption.
Keywords: Open data, open innovation, innovation adoption, modes of innovation,
eGovernment, open government, digital government, PLS-SEM
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SAMMANFATTNING
Internet har väsentligt minskat kostnader för produktion, åtkomst och användning av data.
Regeringar, företag, öppna data förespråkare, och akademiska forskare iakttar uppenbarligen att
potentialen av öppna data för innovativa lösningar och för att främja demokratin. Öppna datas
globala marknadsstorlek idag uppskattas till miljarder dollar bara i EU (Carrara, Chan, Fischer, &
Steenbergen, 2015).
Denna avhandling undersöker begreppet öppna data, beskriver och analyserar hur öppna
data adopteras

sker för att bättre identifiera och förstå de centrala utmaningarna i

adoptionsprocessen och därigenom bidra till bättre utnyttjande av de tillgängliga datakällor och
värdefulla användartjänster för medborgarna.
Denna forskning undersöker det övergripande forskningsproblemet: Hur uppstår
processen med öppna data adoption? Specifika forskningsfrågor är: RQ1: Vad är synen på öppna
data ur ett politiskt, socialt och ekonomiskt perspektiv? RQ2: Vilka är de viktigaste intressenterna
som utnyttjar öppna data; Vad är deras position i ekosystemet, och hur samarbetar de? RQ3: Vilka
frågeställningar påverkar öppna data adoption och hur påverkar dem öppna dataprojekt? RQ4:
Vilka är de potentiella bestämningsfaktorerna för öppna data adoption av öppna datadriven
innovation, och hur påverkar dessa faktorer adoptionsprocessen? För att svara på dessa frågor har
denna forskning följt en induktiv forskningsinriktning följt av ett deduktivt tillvägagångssätt, med
användning av både kvantitativa och kvalitativa metoder.
För att svara på dessa frågor har denna forskning följt en induktiv forskningsinriktning följt
av ett deduktivt tillvägagångssätt, med användning av både kvantitativa och kvalitativa metoder.
Första steget i avhandlingen utgörs av en makronivåanalys av öppna data plattform. För
det andra kartlägger öppna data ekosystemet och identifierar ekosystemens nyckelaktörer. I det
tredje steget identifieras ekosystemets organisationers frågor och utmaningar för öppen data
innovation. För att slutligen, empiriskt verifiera de faktorer som påverkar öppen data innovation
på organisationsnivå.
Denna forskning har framgångsrikt identifierat tre faktorer som påverkar öppna data
adoption: organisatorisk beredskap, uppfattad ansträngning och uppfattad fördelar — och
ytterligare tre som inte gör det— uppfattad användbarhet, uppfattad risk och påtryckningar utifrån.
Organisatorisk beredskap visade sig ha störst inflytande på öppna data adoption
v

Avhandlingen är organiserad i ett hybridformat, vilket innebär att det är en monografi med
sammanställning av studier. Avhandlingen är strukturerad enligt följande: Första avsnittet under
introduktion definieras öppna data konceptet och innovationsanpassningen samt förklaras orsaken
till denna avhandling. I andra avsnitt följer en analys av relevanta tidigare studier, teorier, begrepp,
modeller, ramverk och metoder. I det tredje avsnittet ges en detaljerad förklaring om de metoder
som används. Det fjärde avsnittet omfattar den empiriska delen av denna avhandling som består
av fyra individuella studier som utgör den empiriska grunden för forskningen. Varje studie
analyserar en forskningsfråga med en egen metodologisk inriktning. I det femte avsnittet
presenteras svar på forskningsfrågor och begränsningar av denna avhandling samt framtida
forskningsimplikationer. I slutsatsdelen sammanfattas denna avhandling och dess bidrag till öppna
data och innovationsfältet
Nyckelord: Öppna data, öppen innovation, innovationsåtgärder, innovationsformer, eförvaltning, öppen regering, digital regering, PLS-SEM
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1 INTRODUCTION
Overview
This chapter provides a brief introduction to this thesis and to open data adoption. It first
uses two examples to introduce open data and then provides background on open data and
discusses its significance. This is followed by an introduction to the research problem and four
research questions, as well as a brief explanation of how these questions are answered through
respective studies, closing with an overview of the thesis’ structure and organization.

Setting the Scene
These two real-world examples illustrate the use of open data in everyday life:
Example 1: It is a sunny day, according to the weather app on Christina`s iPhone, and she
decides to have breakfast on her way to work at a coffee shop, J.P. Licks. While she enjoys her
coffee, she gets information about the buses passing by from an LED display inside the shop. This
is all possible with open data: the US National Weather Service has provided weather information
as open data, meaning developers could create an app showing the weather would be sunny that
day. Additionally, the New York Metropolitan Transportation Authority has opened its real
transportation data; this means while Christina enjoys her coffee, an app created for J.P. Licks by
a third-party developer allows the coffee chain’s customers to get information on buses passing the
coffee shop. The National Weather Service and the Metropolitan Transportation Authority are the
providers of data but not of the innovative solutions.
Example 2: Anna opens her computer to see when her father´s plane arrives at the airport.
She logs into her virtual world account and goes to its area for the Los Angeles International
Airport, where she sees that her father’s plane just has landed. She is also able to see the plane
type, flight number, and gate number. She can do this because a British company, Daden Limited,
developed a virtual island in the SecondLife 3D platform for the airport and picked up its KMZ
feed from http://flightwise.com/; the feed was intended to display the aircraft on Google Earth,
although Daden Limited developers instead created a 3D immersive display in Second Life. This
illustrates how a third-party company can develop an innovative solution using publicly available
data in a way that benefits end users.
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Introduction to Open Data Adoption
“Numerous scientists have pointed out the irony that right at the historical moment
when we have the technologies to permit worldwide availability and distributed
process of scientific data, broadening collaboration and accelerating the pace and
depth of discovery…we are busy locking up that data and preventing the use of
correspondingly advanced technologies on knowledge.”
—John Wilbanks, executive director, Science Commons (Groen, 2012)
Data is generally defined as “information, especially facts or numbers, collected to be
examined and considered and used to help decision-making, or information in an electronic form
that can be stored and used by a computer” (“Open Science,” n.d.).The Internet and recent
technological developments have reduced the cost of collecting, distributing, and accessing
information, services, and resources. Additionally, governments and societies have increasingly
realized the relevance of accessible public sector information to sustaining good governance and
stimulating knowledge-driven economic growth (Ubaldi, 2013). In parallel with this advancement,
open data has gained attention in both the private and public sectors in recent years. For example,
the substantive Open Data 500 list reveals the use and impact of open data across sectors such as
food and agriculture, energy, consumer products, transportation, and healthcare(“Open Data 500,”
n.d.).
Even though it has generated great interest recently, open data is not conceptually new 1.
Advocates have long argued that data gathered or created by a government institution and funded
by public money should be “open,” or free of any access restrictions (Open Knowledge
International, 2015; Poikola, Kola, & Hintikka, 2011). They have also argued that restricted access
to certain types of data is against the communal good and that these data should be available
without restriction or fees.
Enhanced technologies, such as Web 2.0 and social media, push for new models for
“bringing technology, people and government to collaborate and participate in the way government

The majority of data sets that are open data are provided by the public sector. Therefore, during this thesis, “open
data” refers to data sets supplied by public authorites that may be used by both public and private
organizations/individuals. For the purpose of brevitiy, “open data” is used insted of “open public data” or “open
government data.”
1
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works, creates, and promotes and enacts solutions” (Bertot, Jaeger, Munson, & Glaisyer, 2010, p.
2). Governments are among the largest collectors and providers of information and data; therefore,
it is unsurprising that discussions and movements surrounding open data originated around
government data sets, referred to as “open government data.” According to Ubaldi (2013), open
government data’s untapped potential could be released if government data turn into open
government data, but this is only possible if the boundaries of openness (protecting privacy) are
defined and if all legal, financial, and technological restrictions on access to and the reuse of
authorized data are removed. Even though expectations are high, open government data’s full
potential has not been achieved (Safarov, Meijer, & Grimmelikhuijsen, 2017). In addition, open
government data currently does not match the expectations and needs of these data sets’ users
(Ruijer, Grimmelikhuijsen, van den Berg, & Meijer, 2018)
As Sandoval-Almazan and Gil-Garcia (2015) note, the open government movement has
promoted the availability of big data not only from the public sector but also from private industry;
even though they are related, electronic government, open government, open data, and big data are
different topics. Gurin (2015) defines open data in regard to its intersections with open government
and big data (see Figure 1.1).

Figure 1.1 Types of open data (adapted from Gurin, 2015)

3

Open data began as a movement supported by several individuals and nonprofit and forprofit organizations such as the Open Knowledge International, the Open Data Institute, the open
government data movement, and open government initiatives in countries such as the United
States, United Kingdom, and Sweden. Governments are attempting both to motivate public bodies
to open their data sets and to push private parties to use them to create new applications. In this
sense, the open source software movement provides a useful parallel as another private-collective
model of innovation to produce a public good (Von Hippel & Krogh, 2003). Additionally, both
the open source and open data movements started as movements of hackers and hobbyists
endeavoring for the freedom of information. Since the Mozilla Firefox source code’s release into
the public domain, many commercial firms have started to use the private-collective model of
innovation (Henkel, 2004).
Former US Chief Information Officer Vivek Kundra argues the microprocessor is the new
“steam engine” of the information economy, and as a result, data is power and open data is the
impetus conferring real power to data by liberating it and making it publicly available (Kundra,
2012). He further lists four methods by which open data and the network effect (in which an
increased number of participants improves the value of a good or service) can contribute: Open
data will improve accountability of government; change the default government settings to open,
participatory, and transparent; allow new journalism to flourish based on the data; and allow for
the creation of businesses based on public sector data.

1.3.1 The Open Data Market
Researchers and analysts have attempted to quantify the value that could be released by the
openness of data. Manyika et al. (2013) suggest open data should be seen as liquid information
that can unlock innovation and performance improvements within global economies. Their study
quantified the potential value of open data by examining applications in seven fields of the global
economy (see Figure 1.2), estimating open data to have more than a $3 trillion annual value across
seven sectors just in the US, with effects ranging from increased efficiency to new product and
service development to consumer surplus. The authors also argue that opening more data to more
users can lead to greater value.
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Figure 1.2 Annual open data market in the US (adapted from Manyika et al., 2013)

1.3.2 European Single Market
The European Single Market is an ongoing project of European Union that will continue
to develop and adapt to changing realities. Even though a study by the European Parliamentary
Research Service calculates its potential benefits to be EUR1.6 trillion, some researchers have
characterized the European Single Market as existing in name only and have described possible
reasons for its failure to meet goals and understand resistance as complex, conflicting,
heterogeneous practices and regulations, as well as the slow and costly process (Erixon & Rositsa,
2016; Dunne, 2015). Additionally, in the European Commission study, Saltelli (2014) found
almost no evidence to support that the European Single Market made it possible to exploit
previously unused economies of scale.
The European Union has recently set new European Single Market targets with initiatives
such as the Digital Single Market, an industry-specific single market that has the potential to
improve the economy and spur the development of new services and products. Erixon and Rositsa
(2016) propose that single-market reform for each sector should have a respective focus
completely independent of other sectors. Carrara, Chan, Fischer, & Steenbergen (2015) use the
5

energy and chip industries as two examples, with barriers for the energy industry differing from
those of the chip industry and thus requiring different measures to fulfill the goal of a single market.
Following this analogy, the Digital Single Market should have a different focus than other pillars
of the European Single Market and its subcategories should be targeted separately.
Policy related to the Digital Single Market can be broadly divided into three core areas:
access to digital goods and services, creating the right environment for digital networks and
innovative services, and maximizing the digital economy’s economic and social growth potential
(“Shaping the Digital Single Market,” n.d.). Data-driven services are an essential part of all three
areas. Using data constructively and correctly can not only create new digital services and
products but also generate opportunities for more traditional industries such as transportation,
education, and health (“Big data,” n.d.). One report calculated the direct and indirect market size
of open data at EUR55.3 billion for the EU 28+ countries in 2016, with this market expected to
increase 36.9% (to EUR75.7 billion) by 2020; considering European Union government
expenditure averages, a cost savings of EUR1.7 billion is estimated in 2020 (Carrara et al.,
2015). The same report forecasts the cumulative direct market size of open data between 2016
and 2020 to be EUR325 billion.

1.3.3 Introduction to Open Data Research
The increased public focus on open data and the resulting awareness of its potential value
are mirrored by growing interest within the research community. The keyword “open data” leads
to 3,457 articles, with 7.67 average citations per item in Web of Science between 2006- 2018 (see
Figure 1.3 and Figure 1.4 showing the growth in publications and citations for the subject).
Academic studies on aspects of open data are distributed across disciplines such as economics
(Lindman, Kinnari, & Rossi, 2014), law (Rodríguez-Doncel, Santos, Casanovas, & Gómez-Pérez,
2016; Zech, 2016), computer science (Lantseva & Ivanov, 2016), medical science (Turbelin &
Boëlle, 2013), and chemistry (Guha et al., 2006). The publication patterns generally reflect that
open data is a new and increasingly vibrant research topic.
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Figure 1.3 Published items annually with the keyword “open data” on Web of Science

Figure 1.4 Citations annually with the keyword “open data” on Web of Science
However, assessments of existing literature show that it consists primarily of government
and consultancy reports of mixed quality, indicating a lack of academic research on open data
(Gauld, Goldfinch, & Horsburgh, 2010; Ohemeng & Ofosu-Adarkwa, 2015). While open data is
trending among both practitioners and researchers, few systematic studies have been conducted,
with a particularly notable “lack of refereed, rigorous, and independent academic studies beyond
a government and consultant ‘grey’ literature of mixed quality” (Gauld, Goldfinch, & Horsburgh,
2010, p. 177; Ohemeng & Ofosu-Adarkwa, 2015, p. 420).
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Limited knowledge exists on open data, and many findings are fragmented, as illustrated
by five assumptions (called “myths”) described by Janssen et al. (2012) to reflect the gap
between the promises of and barriers to open data:
•

Publicizing data will automatically yield benefits;

•

All information should be unrestrictedly publicized;

•

It is a matter of simply publishing public data;

•

Every constituent can make use of open data; and

•

Open data will result in open government.

The authors note that arguments supporting these assumptions are simplistic and idealized,
representing “seductive tales of open data’s importance and simplicity” (Janssen et al., 2012, p.
266). For example, the first two assumptions ignore many barriers, the second two fail to consider
users (and how they can use open data), and the final one ignores that “institutional theory suggests
that publicizing data will reinforce existing structures instead of changing them to fully take
advantage of new developments” (Janssen et al., 2012, p. 266).
Activities and projects on open data for government usually follow a data-driven, relatively
homogeneous approach to citizen-government interactions that limits citizens’ understanding of
the complexities of, and their participation in, relevant policy debates (Evans & Campos, 2013;
Ohemeng & Ofosu-Adarkwa, 2015). By the same token, researchers have mainly focused on open
data and less on other important elements and strategies related to open government (SandovalAlmazan & Gil-Garcia, 2015).
Even though the general consensus among researchers and practitioners is that
governments should provide open data, David et al. (2009) argue that interactive access should be
provided to private parties that extends far beyond viewing, indexing, and visualizing data. As
Janssen et al. (2012) note, open data is only valuable when it is used, but precisely how to convert
open data to public value remains a challenge.

1.3.4 Challenges in Obtaining Value from Open Data
Considering the potential of open government data, many countries confer great
importance to it and supply considerable funds and resources to build open government data
platforms (Gasco-Hernandez & Gil-Garcia, 2018). However, a gap remains between user needs
and expectations and the possibilities offered by available data sets (Ruijer et al., 2018). Open
government data must be managed so it can create both internal and external innovations, as well
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as public value to justify it (Mergel, Kleibrink, & Sörvik, 2018). Kassen (2013) connects open data
with eGovernment, positioning the open data phenomenon (transparency) as forming part of
eGovernment alongside components such as governmental blog platforms (accountability) and
governmental interactive electronic services (participation), as presented in Figure 1.5.

Figure 1.5 Three pillars of the open data concept (adapted from Kassen, 2013)
In a democratic society, collaboration between a government and its citizens has the
potential for open data consumption, policymaking, service delivery, and collection of citizens’
opinions for governmental decisions via social media (e.g., wikis, microblogging, and video
sharing) (Berrone, Ricart, & Carrasco, 2016; Veljković, Bogdanović-Dinić, & Stoimenov, 2014).
Government bodies at various levels have open data to increase transparency and accountability;
however, open data can reach beyond these and provide opportunities for citizen engagement in
decision-making and also can foster innovative businesses and services that deliver social and
economic value (Berrone et al., 2016). However, although several initiatives have aimed to create
services based on open data, they have not achieved significant success (Foulonneau, Martin, &
Turki, 2014). For example, public bodies have invested in creating and maintaining open data
portals, but these initiatives are not maximizing the public value of government data and it remains
unclear how these investments increase citizen participation (Evans & Campos, 2013; Taewoo
Nam, 2016).
According to scholars, the interest in open data and open data ecosystems is high while
the use of open data portals is low (Attard et al., 2015; Immonen et al., 2014). The problem
appears to have several parts: organizations that generate and own large amounts of data do not
automatically benefit from opening the data to others, while the release of data does not
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guarantee positive outcomes, especially if the data is not both understandable and accessible to
users (Bonina, 2013; Foulonneau et al., 2014; The Knight Commission, 2009). Scholars also
argue that if the projected consumers do not use the data, the process for open government
initiatives is ineffective (Attard et al., 2015). Several attempts have been made to explain the gap
between what has been promised and what has actually occurred with open data, including the
lack of consideration for the user perspective, proper governance mechanisms, and engagement
(Janssen et al., 2012; The Knight Commission, 2009).
Furthermore, traditional value chain-based models are not well suited to examine the new
digital economy since it is not a straightforward “value chain”; instead, “services, data and
providers are mixed in the picture” (Bonina, 2013, p. 12). In many countries, the open government
data community—including information technology (IT) professionals, companies, and
entrepreneurs, public servants, civil society organizations, and individuals—lack coordination and
“their motivations, level of understanding of government processes and structures, scope and
priorities in advocating for open government data differ” (Ubaldi, 2013, p. 11).
Citizen participation is another critical factor. Data reuse must be initiated through citizen
participation to create an ecosystem in which developers and other stakeholders would like to be
active, although this is “easier than said done” (Attard et al., 2015, p. 414). Ruijer et al.'s (2018)
research suggests governments should trust that stakeholders can deliver value and must try to
foster the ecosystem and appreciate other stakeholders’ perspectives and participation. Creating
such an ecosystem, however, requires addressing various challenges related to policy, technology,
financing, organizational, cultural, and legal frameworks (Ubaldi, 2013). Publishing data is not
enough to create value; rather, open and user-driven ecosystems should be developed to address
the needs of stakeholders (Berrone et al., 2016). An open data ecosystem should be fostered to
create innovative public and private services (Organisation for Economic Co-operation and
Development [OECD], 2018). Therefore, further research is required to uncover how mechanisms
of the open data ecosystem lead to participation and useful relationships among its stakeholders.

Research Problem
1.4.1 Context
The opportunities emerging from the increasing availability and use of open data can
extend beyond economic value into new business opportunities, innovation, and broader values
and ethical issues (Bonina, 2013; Open Government Partnership [OGP], 2018). However, as this
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introductory chapter demonstrates, an overarching problem is determining how open data adoption
can occur in order to create value from open government data. Better identifying and understanding
key challenges in this process could, therefore, contribute to better use of the available data
resources, resulting in valuable services for citizens.
Ohemeng and Ofosu-Adarkwa (2015) divide open data into two domains, separating the
demand side (citizen, user) from the supply side (public bodies). Regarding the supply side, it is
important to realize that opening data is only one of the necessary steps to create opportunities for
value and to transform these opportunities into new services. Public authorities are opening their
data sets, but “open data is a means not an end, and releasing the data is a small step in a long
walk” (Broster et al. 2011, p. 62–63). Unfortunately, most existing research targets this supply side
of data (Ohemeng & Ofosu-Adarkwa, 2015), and a belief appears to exist that once data is available
to the public, the “invisible hand of the market” will lead to value creation (Ferro & Osella, 2012,
p. 1–2). Criticisms of national open government data portals instead point to government interest
in presenting data in a particular fashion as a major problem, as it distracts from—and thereby
limits—the provision of data that users are interested in for their own purposes (Ubaldi, 2013, p.
29). The key to solving this problem thus appears to involve addressing the under-researched
demand side and the value-creation processes needed in this area.
The responsibility for unlocking value creation and “enabl[ing] and facilitat[ing] data
consumption and exploitation by both citizens and businesses” lies with government (Kalampokis
& Tambouris, 2011, p. 236). However, according to Bonina (2013), it is not obvious from an
economic perspective “how to monetize or create economic value from an open, public good type
of resource” (p. 24). In fact, “little is known about the conversion of public data into services of
public value” (Janssen et al., 2012, p. 262). If open data is to play the role of valuable liquid
information assets suggested by Manyika et al. (2013), it must be evaluated from the viewpoint of
citizens (Nam, 2012).
Adoption of a new innovation is an important topic among researchers and organizations
(Wu, 2011). Considering “innovation” to be all ideas, practices, or objects viewed as new by an
individual or other unit of adoption (Rogers, 1995), open government data can be described as an
innovation since it is a new service delivered via new technologies (Wang & Lo, 2016). Open
government data is a subset of open data, with open data able to bring social, political, and
economic change that is not limited to public authorities (Kundra, 2012). Open data, like open
11

government data, can hence be considered an innovation (Wu, 2011). The adoption of open data
can be considered overlooked (Wang & Lo, 2016).
Robinson et al. (2009) advise governments to not develop solutions or select among best
practices. Instead, they should rely on private parties in a vibrant marketplace of engineering ideas
to discover what works. For example, Immonen, Palviainen, and Ovaska (2014) have conducted
interviews with Finnish companies to understand the open data business ecosystem; similar
research for other countries would help better understand this phenomenon.

1.4.2 Research Problem and Questions
Within this context, the overall research problem was formulated as: How does the process
of open data adoption occur? The research questions were consequently formulated as:
RQ1: What is the state of open data in terms of political, social, and economic
perspectives?
RQ2: Who are the main stakeholders utilizing open data; what is their position in the
ecosystem, and how do they collaborate?
RQ3: Which issues influence open data adoption for open data projects and how?
RQ4: What are the potential determinants of open data adoption for open data-driven
innovation, and how do these factors influence adoption?
These research questions emerged from an extended literature review of the aspects underlying the
research problem, which began with the open data platform and ecosystem, leading to what occurs
during open data projects and to a conceptual model for open data adoption. Finally, the research
considered findings and learning to create a model and tested it.

1.4.3 Relevant Literature for Research Questions
RQ1: What is the state of open data in terms of political, social, and economic perspectives?
Kassen (2013) and Veljković et al. (2014) tie open data to eGovernment and position the
open data phenomenon (transparency) as part of an eGovernment concept alongside components
such as governmental blog platforms (accountability) and governmental interactive electronic
services (participation). Even though several studies have investigated open data as a political
phenomenon (Robinson, Yu, Zeller, & Felten, 2009; Vogel, 2011), limited research exists on
unlocking the potential of open data and how this would benefit and empower citizens at the local
level (Kassen, 2013). Moreover, while scholars and practitioners mention problems in open data
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initiatives, few open government initiatives have been systematically evaluated in terms of their
implementation and results (Sandoval-Almazan & Gil-Garcia, 2015).
Several studies have examined open government data initiatives, with recent research on
156 such initiatives showing a mismatch between initiatives’ objectives and their delivery
(Zuiderwijk, Shinde, & Janssen, 2018). This is important considering the amount of resources
devoted to achieving these objectives. The same research showed state- and national-level
objectives are achieved more often than local and regional ones, making local-level initiatives
important to explore (Zuiderwijk et al., 2018). Public open data projects face complex and
important challenges including “not only the technology used or the quality of the data but also
capabilities of the government agencies, existing laws and regulations, and diverse economic,
political, and social variables” (Gasco-Hernandez & Gil-Garcia, 2018, p. 9).
Study 1 evaluated the Stockholm open data project from three perspectives—legal,
political and economic—as well as undergoes a general evaluation of the open data portal used to
answer RQ1.
RQ2: Who are the main stakeholders utilizing open data; what is their position in the
ecosystem, and how do they collaborate?
Several studies have explored open data as a political phenomenon (Robinson et al., 2009;
Vogel, 2011), but open data is not merely a technical subject—it also relates to policy, legal,
economic, financial, organizational, and cultural challenges (Attard, Orlandi, Scerri, & Auer, 2015,
p. 416). The scarcity of consumers using existing open data portals suggests the factors influencing
participation in, and use of, open data are not fully understood and, therefore, the potential of
engaging stakeholders in participation and collaboration to achieve innovation has yet to be
attained (Attard, Orlandi, Scerri, & Auer, 2015). Research on the open data ecosystem and its
elements are abstract, fragmented, and not uniform—focused on one or few elements and activities
of open data and not the ecosystem as a whole (Zuiderwijk, Janssen, & Davis, 2014). Open and
user-driven ecosystems can address the needs of stakeholders such as citizens, private companies,
and public bodies (Berrone et al., 2016). Scholars recommend open innovation stakeholders and
the open data ecosystem are emerging directions for open innovation research (Bogers et al., 2017)
the open data ecosystem is important to create new innovative services (OECD, 2018). Due to the
large variety of stakeholders’ potential roles, understanding the open data ecosystem is a
prerequisite for pinpointing problems and prioritizing challenges to overcome, as well as how to
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overcome them. Study 2 sought to map open data stakeholders and to examine these stakeholders’
actions.
RQ3: Which issues influence open data adoption for open data projects and how?
Open data in both the private and public sector has gained attention in parallel to the
decrease in the cost of collecting, distributing, and accessing information, services, and resources.
Advocates have argued that if data is gathered or created by a government institution or funded by
public money, it should be “open,” or free to access without restrictions. But even if data is
available in this manner, the question of how to create public value from it must be resolved
(Janssen et al., 2012). Study 3 sought to uncover issues with open data-driven projects to address
obstacles to realizing open data’s potential.
RQ4: What are the potential determinants of open data adoption for open data-driven
innovation, and how do these factors influence adoption?
Adoption of new innovations is an important topic among researchers and organizations
(Brem & Viardot, 2015; Marise-Marie & Lane, 2010; Wu, 2011; Zhu, Kraemer, & Xu, 2003).
Since open data is considered innovation—as it can bring social, political, and economic change
that is not limited to public authorities—the adoption of open data is an intriguing topic (Rogers,
1983; H. J. Wang & Lo, 2016; Wu, 2011). Study 4 relied on the technological innovation adoption
literature and used the technology-organization-environment framework to analyze the factors
influencing open data adoption. According to the framework, three elements influence processes
through which innovations are adopted: the technological context, the organizational context, and
the external environmental context. However, the focus of the quantitative Study 4 was to test a
portion of the findings from Study 3.

Thesis Structure
Due to the nature of the research questions, this doctoral thesis is organized in a hybrid format,
meaning it is a monograph with a compilation of studies. As illustrated in
Figure 1.6, the manuscript has five chapters.
Chapter 2 provides an analysis of relevant previous studies, theories, concepts, models,
frameworks, and methods. The chapter aims to provide a theoretical frame of reference for the
research problem, as well as critically examine the research gap. The literature review provides a
broad understanding of the theoretical underpinnings of the research questions, arguments, and
methodologies.
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Chapter 3 presents the research design, covering issues such as research philosophy,
research approach, and methods for collecting data, data coding, and data analysis techniques. It
also discusses the validity and reliability of the research conducted.
Chapter 4 presents the empirical data collected through interviews, a case study, and
company information. This chapter includes four studies, with study 1 concerned with RQ1, study
2 with RQ2, study 3 with RQ3, and study 4 with RQ4.
Chapter 5 presents an analysis of the empirical data from the four studies, as well as
discusses the key findings in light of the themes identified in the conceptual framework. The
chapter outlines this thesis’ contributions to the body of knowledge, as well as important
limitations. It concludes with theoretical and practical implications and suggestions for future
research.
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Figure 1.6 Schematic presentation of this thesis
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Problem solving

Contribution

2 LITERATURE REVIEW
This section presents an overview of literature related to open data. In Chapter 4, each
study also includes a brief literature review in its respective section.

Open Data, Open Government, and Public Data
2.1.1 Background and Definitions
“Open government” as a concept was coined in the post-World War II United States after
wartime information restrictions were lifted to reintroduce transparency and accountability to
government (Yu & Robinson, 2012). A government can be “open” in the sense it is transparent
without open data, although new technologies such as Web 2.0 and social media have created a
push for new models of citizen-government interaction that can help in “bringing technology,
people and government to collaborate and participate in the way government works, creates, and
promotes and enacts solutions” (Bertot, Jaeger, Munson, & Glaisyer, 2010, p. 2).
As the movement toward open data has evolved, an extended subset of terms has developed
to refer to open data internationally. “Open data,” “public sector information,” “public data,” “open
science data,” “city data,” “public sector data,” and “open government data” have all been used by
articles, reports, and organizations when referring to overlapping concepts related to open data—
for example, in the Pricing of Public Sector Information Study (POPSIS) and the The People’s
Roadmap to a Digital New York City (De Vries et al., 2011; Kassen, 2013; Koski, 2011; Kundra,
2012; Poikola, Kola, & Hintikka, 2011; Open Knowledge, 2015; “What is open data?” n.d.). In
The People’s Roadmap to a Digital New York City report, the term “city data” is used to refer to
open data that is limited to the city and that is storable, publishable, searchable, and sortable in a
customer-friendly manner (New York City, 2011). Koski (2011) uses the term “public sector
information” instead of open data, defining it as data held by public sector institutions, while
Poikola, Kola, and Hintikka (2011) define “open data” as open public-sector data characterized by
their accessibility, completeness, equality in terms of use, timeliness and originality, legal and free
reusability, non-chargeability, machine-readability, openness of the format, and documentation.
Kundra (2012, p. 4–5) defines “open data” as public-sector data and the process of opening that
data—“data open to all, or democratizing data”— adding that modern society generates more data
than ever, and this data should be “sliced, diced and cubed to separate signal from noise.”
Availability of open data is important to develop practices that are supported by citizens’ initiatives
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(Ruijer et al., 2018). Alongside these terms—particularly outside of the EU 27—additional
terminology has developed around open data. This includes “public knowledge information
resources” in South Korea and “public information” and “government information” in the United
States (Vickery, 2011, p. 8).
An important distinction is between “public data” and “open data.” For example, Poikola
et al. (2011) argue that all “open data” belongs to subsets of public data and refers to data sets
available to the public without legal, financial, and technical restrictions. LinkedGov, a community
project to collaboratively “clean” data from local authorities and other public bodies and make
them useable also differentiates between open data and open public data; it defines open data as
non-personally identifiable data produced in the course of an organization’s ordinary business that
has been released under an unrestricted license. Another important distinction is between “open
government” and “open government data.” Lassinantti, Bergvall-Kåreborn, and Ståhlbröst (2014)
argue that even though both terms concern government data, their respective movements differ in
two ways: First, open government is directly related to the right to information movement, which
is concerned with transparency as a civic right; by contrast, open government data focuses on
transparency as a means to create new collaborative technology services and innovations. Second,
the right to information movement is founded on freedom of information laws, especially in
Europe, while open government data is governed by European Union Directive 2003/98/EC on the
re-use of public sector information, known as the PSI Directive.

2.1.2 Elements of Open Data
Berners-Lee's (2010) star-rating deployment scheme for open data highlights the
importance of data’s legal and technical openness. Governments are among the largest collectors
and providers of information and data in most national ecosystems, and it is thus unsurprising that
discussions and movements on open data began with government data sets. Nevertheless, open
data is not exclusively open government data. As Sandoval-Almazan and Gil-Garcia (2015) note,
the open government movement has promoted the availability of big data not only from the public
sector but also from the private and civil sectors. However, the term “open data” generally refers
to the data’s basic form and accessibility (Yu & Robinson, 2012), whereas open government data
refers specifically to content not only that originates from public administration and is published
but also that includes user feedback on how to improve governmental performance and
mechanisms for monitoring (Parycek, Höchtl, & Ginner, 2014). The open government data
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movement also maintains the philosophy that data generated or collected by organizations in the
public sector should belong to the taxpayers (“What is open data?” n.d.). Most activities and
projects surrounding open government data are usually data-driven and take a relatively
homogeneous approach to citizen-government interactions, which limits citizens’ understanding
of the complexities of issues and policies as well as their participation in relevant policy debates
(Evans & Campos, 2013; Ohemeng & Ofosu-Adarkwa, 2015). However, similar to the open source
movement, “open data” began as a movement supported by a plethora of individuals and nonprofit
and for-profit organizations. Open government initiatives, including in the United States, the
United Kingdom, and Sweden, have motivated public bodies to open their data sets and private
parties to exploit these data sets to create new services.
Additionally, financial feasibility and privacy are essential attributes of open data and open
government data per LinkedGov’s definition (“What is open data?” n.d.). Janssen et al. (2012)
discuss five myths regarding open data—namely, that publicizing data will automatically yield
benefits; that all information should be unrestrictedly publicized; that it is a matter of simply
publishing public data; that every constituent can make use of open data; and
that open data will result in open government. Janssen et al. (2012) explain that all supportive
arguments regarding opening data sets are simplistic and idealized and attributes this tendency to
a “seductive tales of open data’s importance and simplicity” (p. 266). For example, the first two
of the five myths ignore many barriers, the next two fail to consider the users and use of open data,
and the final myth can be disputed since “institutional theory suggests that publicizing data will
reinforce existing structures instead of changing them to fully take advantage of new
developments” (Janssen et al., 2012, p. 266).

2.1.3 Definition of Open Data
Based on this discussion, we can conclude that public data is not open data by default. To
be considered open data, it should be reusable and in a machine-readable format. For example, if
an organization provides information that is downloadable in PDF format, this data would not be
considered as open data. For the purposes of this research, open data is considered data that is
available for free to every individual and organization to use, republish, and analyze in any way
without copyright restrictions or other barriers, including practical, technical, or legal hindrances.
In other words, data should be in a machine-readable and reusable format and available to everyone
for free use. As stated earlier, since the majority of available open data sets are public data sets,
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“open data” is used in this research versus “open government data” or “open public data.” It also
should be noted that a difference exists between eGovernment and digital government.
eGovernment uses information and communication technology (ICT) tools (mainly the Internet)
to achieve better governance; by contrast, digital government uses digital technologies to create
public value within an ecosystem comprised of governmental and non-governmental actors that
supports access to and the reuse of public data (OECD, 2014).

Closed Innovation versus Open Innovation
If open data is meant to enable new services and performance improvements, as suggested
by Manyika et al. (2013), it must function as an asset employable for innovations. Innovation can
take different forms, broadly divided into “closed” and “open” innovation. A traditional view is
that innovations stem from research and development (R&D) processes within the boundaries of
a firm—closed innovation (Chesbrough, 2003). Figure 2.1 depicts closed innovation, in which the
firm depends on internal development and the application of new technologies (Chesbrough,
2003). However, in 1990, Hamel and Prahalad argued a company’s competence relates to
collective knowledge of how to coordinate diverse production skill and technologies, allowing the
organization to communicate, quickly adapt to changing opportunities and to deliver
value(Prahalad & Hamel, 1990). Hamel and Prahalad (1990) further suggest “competitive
innovation”—through licensing, outsourcing agreements, and joint ventures—creates a possible
“win-win” relationship with competitors: for example, Fujitsu's alliances with Siemens and STC
in Europe and with Amdahl in the US and Matsushita's joint venture with Thorn in the UK,
Telefunken in Germany, and Thompson in France helped all of these companies compete against
Philips in the VCR business, and Toyota's joint venture with GM and Mazda's collaboration with
Ford improved cost reduction, quality, and technology.
More recently, and to better capture innovation practices based on digital information,
scholars have studied innovation processes external to the firm like crowdsourcing (Howe, 2008),
community-based competition (Boudreau & Lakhani, 2009), user-developed innovation (von
Hippel, 2005), collective invention (Allen, 1983), open source (Henkel, 2004), and the “market
for ideas” (Chesbrough, 2003). This multi-actor view is a better fit when studying innovation
activities occurring as a consequence of firms and public-sector organizations opening their data
to external users for free or at a marginal cost; for example, the Norwegian Meteorological Institute
provides real-time weather data for free through an application programming interface (API). This
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has unlocked new for-profit and nonprofit services that increase data’s value for citizens and for
the state through an increase in taxable economic activity. The term “collective invention” was
first used by Allen (1983) in his study of iron production in 19th-century England, which illustrated
a pattern of innovators building on each other’s innovations by sharing information about new
technologies’ design and effectiveness through personal and industrial networks and published
materials. Another example is Adobe and 3com, two “spin-off” companies of Xerox, neither of
which would have achieved its level of revenue and profit if developed “in-house” at Xerox’s
PARC Research Center—in fact, they might have even failed (Chesbrough, 2002).
The pressure of globalization, increasing technological complexity, and a variety of other
environmental, strategic, and economic factors have since forced firms around the world to change
the way they innovate, shifting their approach from closed innovation to a model of “open
innovation” occurring both inside and outside the firm’s boundaries, as illustrated in Figure 2.2
(Chesbrough, 2003); this tendency is consistent with research on horizontal and vertical
relationships’ increasing importance as sources of innovation (von Hippel, 1988). Early attempts
related to open innovation manifested as collaborations between two organizations that opened up
their internal innovation processes. Open innovation now involves more complex collaborations
managing innovation communities with multiple roles across the innovation process to effectively
use internal and external knowledge in every involved organization (Chesbrough, 2012). In terms
of drivers of open innovation, Gassmann (2006) lists globalization, technology intensity,
technology fusion, emergence of new business models, and knowledge leveraging. Grossman also
lists the research streams that contributed to forming the open innovation concept as globalization
of innovation, outsourcing of R&D, early supplier integration, user innovation, and external
commercialization and application of technology. Table 2.1 describes Chesbrough’s (2003)
comparison of open and closed innovation.
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Figure 2.1 Closed innovation (adapted from

Figure 2.2 Open innovation (adapted from

Chesbrough, 2003)

Chesbrough, 2003)

Closed Innovation Viewpoint

Open Innovation Viewpoint

The smart people in the field work for us.

Not all the smart people in the field work for us.
We need to work with smart people inside and
outside
company
Externalthe
R&D
can create significant value;

To profit from R&D, we must discover it,
develop it, and ship it ourselves.

internal R&D is needed to claim some portion of
that value.

If we discover it ourselves, we will get it
to the market first.

We don’t have to originate the research to profit
from it.

The company that gets an innovation to
the market first will win.

Building a better business model is better than
getting to the market first.

If we create the most and the best ideas in
the industry, we will win.

If we make the best use of internal and external
ideas, we will win. We should profit from others’
use of our IP, and we should buy others’ IP
whenever it advances our business model.
Table 2.1 Closed versus open innovation (adapted from Chesbrough, 2003)

Open Innovation
The term “open innovation” was introduced by Chesbrough’s seminal 2003 book, which
inspired both academic research and business practice. Chesbrough (2003) considers open
innovation to be a profit-maximizing strategy for innovation and defines it as “a paradigm that
assumes that firms can and should use external ideas as well as internal ideas, and internal and
external paths to market, as firms look to advance their technology.” In 2006, Chesbrough et al.
reshaped the definition to be the "use of purposive inflows and outflows of knowledge to accelerate
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internal innovation, and expand the markets for external use of innovation, respectively.”
Dahlander and Gann (2010) concur with Chesbrough’s definition, arguing innovative ideas can be
developed and commercialized either inside or outside the firm because the way people work has
shifted from a single job and employer during one’s career into portfolio careers, as well as because
an increasing division of labor has driven firms’ economic interdependence, because firms can
better trade knowledge and ideas by using market institutions such as intellectual property rights,
venture capitalists, and technology standards, and because new technologies are dissolving
geographical barriers to collaboration and cooperation. Generally, open innovation provides firms
with benefits such as more rapid development speed, better adaptation to market needs, shared risk
in product development, and higher commercial return for innovation activities (Chesbrough,
2003; Chesbrough et al., 2006). However, Christensen (2006) notes that in an open innovation
world, firms’ integrative competencies may become even more important than technological
competencies.

2.3.1 Types of Open Innovation
There are two main types of open innovation: inside-out, in which the resulting business
and business model require idle resources and ideas to be shared with external organizations (e.g.,
competitors, partners, suppliers, users, and universities), and outside-in, in which firm must
remove the company’s barriers against external ideas and resources and must absorb innovation
and knowledge from outside its boundaries (Chesbrough & Crowther, 2006; Chesbrough, 2012).
The former model is less investigated and understood, while the latter has been explored by many
scholars and firms; both types have potential financial and nonfinancial incentives (Dahlander &
Gann, 2010; Chesbrough, 2012). It is possible to argue that a similar open innovation framework
could be used to understand developments within open data and open government, as these coexist within the same ecosystem.
Open innovation is a model in which developers, users, and influencers—essentially,
ecosystem actors—participate in the ideation and development process for services and products.
In the same way, opening data can be seen as an interactive, dynamic, and multilateral process of
push and pull, principally because the best manner to use data often exists outside of the
organization (Poikola et al., 2011) and because converting government data to open data does not
necessarily lead to innovation (Mergel et al., 2018). In brief, the perceived failures of user activity
around the implementation of open data and the perceived lack of innovation result from an
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oversimplified view of the value chain and insufficient reach in a collaborative ecosystem. Insideout and outside-in open innovation provide a prism through which to view interactions within a
studied ecosystem, as bilateral processes are rare with the exponentially increasing availability of
data and the cultural shift towards multilateral collaboration in innovation processes. Chesbrough
(2003) categorizes companies’ activity into three areas based on their position in the innovation
process: funding innovation, generating innovation, or commercializing innovation; the
Chesbrough model of open innovation, depicted in Figure 2.3, then lists types of organizations for
each category.

•Innovation investors
•Innovation benefactors

Generating
•Innovation explorers
•Innovation merchants
•Innovation architects
•Innovation
missionaries

Funding

•Innovation marketers
•Innovation one-stop
centers

Commercializing

Figure 2.3 Chesbrough’s (2003) model of open innovation

Regarding the stages in the innovation process, West and Bogers (2011) suggest four that
can be used to understand how firms use external innovation (shown in Figure 2.4):
1. Obtaining innovations: Searching, sourcing, enabling, facilitating, incentivizing,
filtering, and contracting.
2. Integrating innovations: Includes factors that eliminate barriers hindering integration of
external innovations.
3. Commercializing innovations: Value creation and value capture.
4. Interaction mechanism: The non-recursive path that includes feedback loops, reciprocal
interactions with co-creation partners, and integration with external innovation networks
and communities.
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The first three stages are linear, and the fourth is based on non-recursive paths involving reciprocal
interactions with co-creation partners. Figure 2.5 provides a more detailed version of this
framework as defined by West and Bogers (2011, 2014). One criticism of this model is that it does
not consider prior strategic analysis and decisions before making decisions to innovate; however,
it remains a useful framework (Brem & Viardot, 2015).

Figure 2.4 Four-phases process model for leveraging external innovation (adapted from West
& Bogers, 2014)

Figure 2.5 Four-phase process model for inbound open innovation (adapted from West &
Bogers, 2011)

However, the models developed by Chesbrough (2003) and West and Bogers (2011) do
not fit open data since open data projects involve a non-recursive path between modes of
innovation. Combining the two into the open innovation ecosystem framework (Figure 2.6) creates
a useful framework that fits the open data ecosystem. This model forms the lens through which
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this study investigates the empirical material—i.e., a four-phase process model of open innovation
and modes of innovation.

•Innovation investors
•Innovation benefactors

Generating
innovation
•Innovation explorers
•Innovation merchants
•Innovation architects
•Innovation missionaries

Funding
innovation

•Innovation marketers
•Innovation one-stop
centers

Commercializing
innovation

Non-recursive path
Figure 2.6 Open innovation ecosystem: A four-phase process model of open innovation and
modes of innovation

2.3.2 Defining “Openness”
Scholars have used different definitions for “openness” (see Dahlander & Gann, 2010, on
150 papers on open innovation). Huizingh (2011) provides two relevant dimensions: innovation
output and the innovation process, leading to a 2x2 matrix. Open innovation output involves
opening the firm to external organizations or individuals for both the inflow and outflow of
innovation-related knowledge and ideas (Gassmann & Enkel, 2004). Firms can decide to close the
end point of innovation due to intellectual property rights, but the output dimension mostly deals
with the creation of information commons (e.g., open source software) so the output becomes a
public good “free from intellectual property constraints” (Huizingh, 2011; von Hippel & von
Krogh, 2003).
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Open Data Stakeholders and Ecosystem
Several definitions and concepts are essential to understanding the participants in the open
data ecosystem, as well as the ecosystem itself:
Stakeholders. Freeman (1984) defines a stakeholder as “any group or individual who is
affected by or can affect the achievement of an organization’s objectives,” and the primary goal of
stakeholder theory was to help managers identify and manage stakeholders. Despite its
weaknesses, stakeholder theory has come to underpin management literature across disciplines
(Freeman, 2004).
Open Data Ecosystems. Peltoniemi and Vuori (2004) discuss how analogies such as
industrial ecosystem, economy as an ecosystem, digital business ecosystem, and social ecosystem
have been developed. Considering previous ecosystem studies, Zuiderwijk et al. (2014) suggest
the open data ecosystem can be viewed as a kind of innovation ecosystem allowing companies and
citizens to create value together that they could not have created alone (Adner, 2006). Zuiderwijk
et al. (2014) suggest the open data ecosystem can also be viewed as a kind of information
ecosystem, a “complex system in a certain environment consisting of people, work, value and
technology, with various interconnections” (p. 21). It is important to note that stakeholders’ roles
in the open data ecosystem are dynamic and their roles may change or, in some cases, blend.
Open Data Supply and Demand. Ohemeng and Ofosu-Adarkwa (2015) divide open
data into the demand side (citizen, user) and the supply side (public bodies), stating that most
research is performed on the supply side of data. Robinson, Yu, Zeller, and Felten (2009) suggest
that governments should not develop or select best practices but instead should rely on private
parties in a vibrant marketplace of idea engineering to discover what works best, although this
research does not provide a suggested method for achieving this.
Open Data Value Chain. Bonina (2013) conducted interviews with Finnish companies
and argues traditional models based on a simple value chain are insufficient to explain new
digital economics, for which there is not a straightforward value chain and “services, data and
providers are mixed in the picture” (Attard et al., 2015; Immonen et al., 2014). Scholars assert
that interest in open data and open data ecosystems is high but there is an observed lack of open
data portal use and therefore further research is required to understand stakeholders’ participation
patterns and relationships in the open data ecosystem (Attard et al., 2015; Immonen et al., 2014).
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Attard et al. (2015) also state that if the data’s target consumers do not actually use it, then the
objectives of the open government initiative have fallen short.
Need for Further Research. Open data, in this sense, clearly parallels the history of
eGovernment, and few studies have been conducted on either topic, with a particularly notable
“lack of refereed, rigorous, and independent academic studies beyond a government and
consultant ‘grey’ literature of mixed quality” (Gauld, Goldfinch, & Horsburgh, 2010, p. 177;
Ohemeng & Ofosu-Adarkwa, 2015, p. 420). Open data needs to be evaluated from the viewpoint
of citizens (Poikola et al., 2011), and the Organisation for Economic Co-operation and
Development suggests action to create open data ecosystem to ensure smart and innovative
government and transform the public sector (OECD, 2018). To analyze an open data ecosystem
well, a proper method is needed that can map complex webs of actors and consumers. The
complexity and patterns of open data use are not dissimilar from those of a biological ecosystem
(Peltoniemi & Vuori, 2004). Therefore, it useful to conceptualize open data exploitation at
various stages of local communities as an ecosystem and explore what is occurring to identify its
key stimuli, chart its natural dynamic, and map its complex interdependencies. Such mapping
would enable the identification of challenges and obstacles of innovation and the consequent
development of solutions.

Open Data Ecosystem in Relation to Data
The boundaries of an open data ecosystem can be described via a data perspective and
using Poikola, Kola, and Hintikka's (2010) three categories of stakeholders: open data providers,
open data users, and open data interpreters. Open data providers can be either a public organization
that releases public sector information or a private organization that opens APIs or provides web
services to grant access to third-party developers and applications. Open data users are
organizations using open data to develop desktop, mobile, or virtual world applications, and open
data interpreters are the final recipients of the interpreted data. This form of categorization does
not speak to the innovation process but rather organizes the ecosystem players alongside the type
of data they interact with (see Figure 2.7):
1. Public organizations that release public sector information;
2. Private organizations, either from “older” industries (e.g., automobile industry) or the
IT industry, with public APIs or web services;
3. Private organizations using open data to develop 2D, 3D, and mobile applications; and
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4. Public organizations using open data to develop new web and mobile applications.

Figure 2.7 Open data ecosystem from a data perspective

Theories for Innovation Adoption
Scholars have argued that due to the nature of innovation, it is impossible to have a single
theory that applies to all types of innovation (Baker, 2012), and studies of technological innovation
and technology adoption have resulted in a number of models. For example, different technology
acceptance models can be applied to empirically examine determinants of users’ acceptance and
use of open data (Zuiderwijk et al., 2015). Hoti's (2015) literature review reveals five theoretical
models have been widely used for technological innovation and technology adoption research: the
theory of planned behavior, the technology acceptance model, the unified theory of acceptance
and use of technology, diffusion of innovation and the technology-organization-environment
(TOE) framework. Wang and Lo (2016) add the theory of reasoned action as an established
theoretical model. These six models can briefly be summarized as follows:
•

The theory of reasoned action is concerned with behavior and it “is designed to explain
virtually any human behavior.” Therefore it has also been used in information systems
(Ajzen & Fishbein, 1980, p. 4).
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•

The theory of planned behavior includes behavioral control as an additional
determinant of intentions and behavior in the theory of reasoned action.

•

The technology acceptance model is based on the theory of reasoned action and was
developed to understand how users accept and use information systems (Davis, 1986).
One of the model’s limitations is that it only considers individual-level acceptance and
neglects group-level decision-making (Hameed, Counsell, & Swift, 2012a).

•

The unified theory of acceptance and use of technology was developed by Venkatesh
et al. (2003), who used it to account for 70% of the variance—a substantial
improvement over the eight analyzed models and their extensions.

•

Diffusion of innovation is one of the most popular theories used to explain IT adoption
(Venkatesh et al., 2003). It explains the process by which innovation spreads through
certain channels among members of a social system (Rogers, 1983). According to
diffusion of innovation, innovation is an idea, process, or technology perceived as new
or unfamiliar to individuals within a particular area or social system, and diffusion is
the process by which information about the innovation flows within the social system
over time (Rogers, 1983). The theory also states that an innovation’s and organization’s
characteristics influence the adoption and use of that innovation (Ilin, Ivetić, & Simić,
2017).

•

While the TOE framework overlaps with the diffusion of innovation theory, this
framework also includes a new and important component: environmental context
(DePietro, Wiarda, & Fleischer, 1990; Oliveira & Martins, 2011). Environmental
context presents both constraints and opportunities for technological innovation (Hsu,
Kraemer, & Dunkle, 2006). According to Hsu et al. (2006), the TOE framework
improves the ability of Rogers' diffusion of innovation theory to explain innovation
diffusion within the firm. It should be noted that the TOE framework could be enriched
by using theories of individual behavior (Baker, 2012).

2.6.1 Rationale for Using the Technology-Organization-Environment
Framework
To suggest potential factors for open data adoption, Study 4 uses the TOE framework,
which is used to understand the adoption of technological innovations and considers three contexts
(see Figure 2.8):
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a) The technological context, which describes both existing and new technologies
relevant to the organization that determine its ability to move to new technology
initiatives;
b) The organizational context, which captures aspects descriptive of the organization,
such as firm scope, size, and managerial beliefs; and
c) The environmental context, which captures the industry, competitors, the
macroeconomic context, and the regulatory environment (such as government
incentives and regulations) (DePietro et al., 1990).

Figure 2.8 Technology-organization-environment model

The model is appropriate to use for study 4 for several reasons. It is largely consistent with
the diffusion of innovation theory; the diffusion of innovation’s adoption predictors—individual
leader characteristics and internal characteristics of organizational structure—can be considered
comparable to the TOE’s organizational context element (Baker, 2012; Zhu, Kraemer, Gurbaxani,
& Xu, 2006; Zhu et al., 2003). Additionally, similarities exist between diffusion of innovation’s
organizational characteristics and TOE’s organizational context (Awa, Ukoha, & Emecheta, 2016;
Zhu, Kraemer, & Xu, 2006). The TOE framework also encompasses both human and non-human
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actors, unlike the other frameworks’ techno-centric predictions, and it has been successfully tested
with empirical data, although the specific constructs in the three context levels may vary across
studies (Wang & Lo, 2016).
Additionally, the TOE framework provides “a reasonably theoretical basis for analyzing
technology adoption processes at [the] organizational level” (Rao, Kowtha, & Whai Ip Choon,
2001). A variety of studies have adopted the TOE framework—for example, on determinants of
website development (Awa et al., 2016), enterprise resource planning solutions (Shi & Yan, 2016;
Wang, Wang, & Yang, 2010), radio frequency identification (RFID) adoption (Kraemer et al.,
2006), e-business in financial services (Dedrick & West, 2003), open source platforms (Harfoushi,
Akhorshaideh, Aqqad, Janini, & Obiedat, 2016; Wang & Lo, 2016), open government data (Chiu,
Chen, & Chen, 2017), and broadband mobile applications (Chiu, Chen, & Chen, 2017). These
innovations share similarities with open data, have successfully applied the TOE framework in
their study, and have involved identifying useful factors explaining and predicting adoption (e.g.,
the innovation’s characteristics, the organization’s technology, and the external environment). The
TOE framework is also useful in understanding the adoption of innovation in organizations in new
contexts (Baker, 2012). It is “comprehensively approved for organizational level studies of IT
innovation adoption” (Hameed et al., 2012a, p. 363). It also allows researchers the freedom to
adopt factors or measures depending on the domain studied and the goal of the research, therefore
making it possible to apply the TOE framework without needing to refine the theory itself.
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3 METHODOLOGY
This chapter discusses the general methodology used to address the research problem and
questions, outlining the data collection and analysis methods. A more detailed presentation of
methods for each research question is provided within the respective study’s subsection in Chapter
4; that chapter also explains the rationale behind selecting particular methodologies for each study
and the methods used for collecting and analyzing empirical data.

Research Design and Methodology
This thesis encompasses four studies that constitute the empirical foundations to address
the research problem. Each study addresses one research question and, as shown in Table 3.1, has
its own methodological approach depending on the nature of the required data and analytical work.
Chapter 4 describes these studies in greater depth, but they are briefly described as follows:
Study 1 concerns RQ1. It departs from Kassen (2013) and Veljković et al. (2014), who
connect open data with eGovernment and position the open data phenomenon (transparency) as
forming a part of an eGovernment concept with components such as governmental blog platforms
(accountability) and governmental interactive electronic services (participation). To answer RQ1,
an open data project was evaluated from three perspectives (legal, political, and economic) and a
general evaluation was conducted of the open data portal. The approach was exploratory so that
any relevant legal, political, or economic phenomena affecting the open data portal could be
included. It therefore followed a qualitative single case study approach and combined descriptive
and exploratory research methods to the research question.
Study 2 targets RQ2. As discussed in the introduction, due to the large variety of potential
stakeholder roles, it was vital to study the open data phenomenon as an ecosystem. The ecosystem
approach is also well suited for pinpointing problems and suggesting how to overcome them. As
discussed previously, Chesbrough (2003) defines modes of the innovation process as funding,
generating, and commercializing, and West and Bogers (2011, 2014) present a process model with
obtaining, integrating, and commercializing external innovations, to which they add non-recursive
paths that involve reciprocal interactions with co-creation partners. Both frameworks were
combined for the sake of this research to analyze how the main stakeholders in Sweden utilize
open data and interact with each other. The study combined descriptive and exploratory study
methods to answer the research question, relying on secondary data resources such as government
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websites, open data portals, online databases, press and periodical articles, official press releases
and statements, and official speeches and documents. All were analyzed for insight into open
innovation, open data, and eGovernment based on the set framework. The study was conducted
from October 2015 to May 2016.
Study 3 deals with RQ3 by examining the challenges, opportunities, and issues faced
during open data projects. Mixed methods were used for this study, with different data allowing
for an examination of complementary strengths and non-overlapping weaknesses with the
expectation of better outcomes (Johnson & Onwuegbuzie, 2004). A set of 10 open-ended
questions was developed to guide this study’s interviews, which were based on a review of
underlying theoretical concepts, three pilot interviews, feedback from supervisors, public reports,
and funding pages from Vinnova (Sweden’s public innovation agency, which supports R&D
projects for the public and private sector); Vinnova has funding calls and a robust selection
process to fund projects, with funded projects and funding amounts listed with the project
description on Vinnova’s public website. The study used a grounded theory approach, with the
analysis beginning with coding the qualitative data obtained (Kudlats et al., 2014) via a
computer-supported qualitative data analysis method; the outcome was used as an input to
statistical analysis software (ATLAS.ti was used for the computer-supported qualitative data
analysis method and SPSS for the correspondence analysis). Kudlats et al. (2014) suggest a
method for using correspondence analysis in qualitative research, which was used in this study.
Study 4 investigates RQ4 by identifying determinants of open data adoption for open data
innovation. It used a quantitative approach to analyze the data collected during a survey. The
constructs and questionnaire were based on the technological innovation adoption literature, as
well as interview data from study 3. It relied on the TOE method for conceptualizing potential
determinants.
Table 3.1 outlines the thesis’ research design landscape. The application of several
research methods enhanced methodological rigor and supported thorough analysis.
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Research
Problem
To explore and
describe the
process of open
data adoption

Theoretical
Framework of
Reference
Modes of the
innovation process
(Chesbrough,
2003),
process model
obtaining external
innovation (West &
Bogers, 2014),
macro external
environment
analysis
TOE Framework

Research
Design

Research
Approach for
Data Collection
Qualitative

Research
Questions

Objective/Purpose

What is the state
of open data in
terms of political,
social, and
economic
perspectives?

To explore legal,
political, and
economic
perspectives that
affect the open data
portal

Study 2:
Exploratory,
descriptive
case study

Qualitative

Study 3:
Exploratory

Qualitative and
quantitative

Who are the main
stakeholders
utilizing open
data; what is their
position in the
ecosystem, and
how do they
collaborate?
Which issues
influence open
data adoption for
open data
projects and
how?

Study 4:
Exploratory

Quantitative

What are the
potential
determinants of
open data
adoption for open
data-driven
innovation, and
how do these
factors influence
adoption?

Study 1:
Exploratory
Descriptive
case study

Table 3.1 Research design landscape of this thesis
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Methods of Data
Collection and Source of
Data
In-depth case study: three
levels of analysis (legal,
political, and economic
perspectives),
secondary data resources,
and observations

Methods of Data
Analysis

To analyze the main
stakeholders in
Sweden utilizing
open data and how
they interact with
each other in the
open data ecosystem

Using an adapted
framework as a lens with
secondary data resources
and observations

Content analysis

To develop a
conceptual model
for open data
adoption

Semi-structured interviews,
secondary data sources, and
observation

Content analysis,
thematic analyses,
qualitative data
analysis,
correspondence
analysis

To identify potential
determinants of
open data adoption

Online survey

Partial least
squares structural
equation modeling
(PLS-SEM)

Content analysis

Research Philosophy
There are two main types of research: inductive (theory-building) and deductive (theorytesting). Bhattacherjee (2012) explains the difference in the following way: If the research aims to
suggest theoretical concepts and patterns from observed data, then it is inductive; if it instead aims
to test concepts and patterns from known theory using new empirical data, then it is deductive. In
the abductive research philosophy, various data collection methods can be adapted to provide more
nuanced and robust results. If research begins with theory, often developed from reading the
literature and determining a research strategy to test it, then it is deductive; this type of research is
typically used since a wealth of literature exists from which to define a theoretical framework and a
hypothesis. Conversely, when the topic is new and relatively little literature exists, it may be more
appropriate to work inductively, analyzing and reflecting on themes suggested by the data; research
then begins with collecting data to explore phenomena to generate or build a conceptual framework.
Given the emerging nature of open data as a field and the exploratory nature of the research
problem and questions, this research began with an inductive approach and followed with a
deductive one. Additionally, due to the nature of the research problem and questions, the research
began with two case studies and then used the grounded theory approach and finally a deductive
approach. Studies 1, 2, and 3 were empirical and followed an inductive approach (i.e., based on
qualitative data analysis), while Study 4 followed a deductive approach (i.e., based on quantitative
data analysis). Hence, the research philosophy of this thesis involved both an inductive and deductive
approach. It also bears mentioning that this research synthesized a conceptual framework to help
identify the impacts and determinants of open data adoption. Then, it involved analyzing the
relationships among variables and analyzing and testing a set of hypotheses.

Research Scope
It is essential in any scientific research to narrow the investigation’s scope to ensure validity
and reliability (Booth et al., 2003) and thus enhance its credibility in terms of generalizability of
results. Hence, it is prudent to clearly delineate each research question. The scope of this thesis does
not include all types of open data or the impact of all aspects of open data, transparency, democracy,
or citizen participation across industries and governments. Rather, it focuses on the role of open data,
which is mainly created by public authorities, as an enabler of value creation. Regarding geographic
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scope, Study 1 was limited to Stockholm; in the other studies, the geographic focus was Sweden as
a whole. There are several reasons to focus on Sweden and Stockholm specifically:
•

Sweden was the first county to enact a Freedom of Information Act (Manninen, 2006).

•

Stockholm hosts the regional headquarters of 23 companies within the Global 2000
companies list (Berthling & Andresen, 2015).

•

Stockholm has one of the strongest clusters of ICT innovation activities. It is an
international center for wireless and mobile technologies, broadband, and software.

•

The Bloomberg Innovation Index for 2018 shows that Sweden is the most innovative
European country and the second most innovative country in the world after South
Korea(Jamrisko & Lu, 2018).

•

Stockholm has 100% broadband coverage, both fixed and mobile (“World-Class IT
Infrastructure,” 2015).

•

Stockholm is one of the first cities to initiate open data projects (Lassinantti et al., 2014).

•

Swedish public authorities have been providing funding for open data projects and open
data-related activities (e.g., Hack for Sweden and open data project funding).

Grounded Theory
Grounded theory is an inductive form of qualitative research first introduced by Glaser and
Strauss (1967) and described as “a general methodology for developing theory that is grounded in
data systematically gathered and analyzed. Theory evolves during actual research, and it does this
through continuous interplay between analysis and data collection” (Eisenhardt & Graebner, 2007).
In other words, it is a research approach in which the theory is discovered and developed from the
data and thoroughly modified as incoming data is compared with the existing theory. This form of
research does not start from theory, attempting to test or prove it; rather, it begins with an area of
research, and the relevant information emerges from the research (Eisenhardt & Graebner, 2007).
Grounded theory is a general method that can be used for any data or combination of data (Eisenhardt
& Graebner, 2007) and can “utilize quantitative data or combine qualitative and quantitative
techniques of analysis” (Strauss & Corbin, 1998, p. 274). However, Glaser (2010) argues it is
cheaper and easier to obtain qualitative data versus quantitative data, although qualitative data is
“very rich in meaning and observation, and very rewarding to collect and analyze” (p. 10). Since
grounded theory is a general method to think about and conceptualize data, it has been easily adapted
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to research diverse phenomena, from professional socialization to controlling unanticipated
information (Strauss & Corbin, 1998, p. 276). In practice, grounded theory can be adapted based on
circumstances depending on the research’s focus, purpose, and challenges, as well as the researchers’
“temperament and particular gifts or weaknesses” and personal history of dealing with particular
bodies of data (Strauss & Corbin, 1998, p. 276). Grounded theory is used globally across disciplines,
such as “nursing, business, and education, social welfare, psychology, sociology, and art” (Glaser,
2010).
This research did not begin from theory, and unlike hypothesis-testing research, there is no
standard template for writing emerging theory (Eisenhardt & Graebner, 2007). Therefore, Eisenhardt
and Graebner (2007, p. 209) recommend sketching the emergent theory in the introduction and
explaining it in sections or by distinct propositions wherein each is supported by empirical evidence.
The goal is to develop a framework in which each part of the framework is supported by evidence
from at least some cases.
Glaser (1992, p. 4) lists three important abilities of the grounded theory researcher: the ability
to conceptualize data, to tolerate some confusion, and to tolerate confusion’s attendant regression.
Corbin and Strauss (1990) consider proper documentation and devotion to the research process more
important than judging the data and final research product. Additionally, Gibbs and Charmaz (2015)
provide seven criteria for judging the grounded theory research process:
1. How was the original sample selected? On what grounds (selective sampling)?
2. What major categories emerged?
3. What were some of the events, incidents, actions, and so on that (as indicators) pointed
to some of these major categories?
4. On the basis of what categories did theoretical sampling proceed? That is, how did
theoretical formulations guide some of the data collection? After theoretical sampling,
how representative were these categories?
5. What were some of the hypotheses pertaining to conceptual relations (that is, among
categories), and on what grounds were these formulated and tested?
6. Were there instances when hypotheses did not hold up against what was actually seen?
How were these discrepancies accounted for? How did they affect the hypotheses?
7. How and why was the core category selected? Was this selection sudden or gradual,
difficult or easy? On what grounds were the final analytical decisions made?
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Grounded theorists do not usually develop grand theories but rather mid-range or low-level
ones; some theorists might also write in a theoretical manner, but it does not mean they have
developed a theory, just a theoretical perspective (Gibbs & Charmaz, 2015). Strauss and Corbin
(1998, p. 278) explain this methodology is “designed to further development of effective theory”
and highlight that it does not need to “lead to the development or utilization of theory” (Charmaz,
2006, p. 117). That is, grounded theory helps researchers to discover what larger stories these codes
are telling.
Additionally, many grounded theorists consider the creation of visual images for emerging
theories as “instinct part of grounded theory methods” (Charmaz, 2006, p. 117). Charmaz (2006)
adds this helps researchers to discover what larger stories these codes are telling; diagrams provide
a visual representation of categories and their relationships. Glaser (2010, p. 11) also use the term
“theory bits”—“bits of theory from a substantive theory”—saying that many researchers use theory
bits when applying grounded theory and listing two sources for theory bits: generating one concept
in a study and making a conjecture without generating the rest of the theory from a generated
substantive theory, and emerging “in normal talk when it is impossible to relate the whole theory.”
Theory bits are experiential explanations and should be corrected as more data is collected (Glaser,
2010).

Theoretical Saturation and Sampling
When further iterations of theory and data result in no new insights or changes in the existing
theory, “theoretical saturation” is reached and the theory-building process is complete (Glaser &
Strauss, 1967). Theoretical saturation also relates to pragmatic considerations such as time and
money in deciding how many cases should be collected (Eisenhardt, 1989). Theoretical sampling
uses data to construct temporary ideas for further testing (Glaser & Strauss, 1967, p. 45). In addition
to theoretical saturation, a critical component of the grounded theory approach is theoretical
sampling, which Glaser and Strauss (1967, p. 45) define as “the process of data collection for
generating theory whereby the analyst jointly collects, codes, and analyzes his data and decides what
data to collect next and where to find them, to develop his theory as it emerges.” Eisenhardt and
Bourgeois, (1998, p. 741) argue that sociologists should develop “theoretical sensitivity” to
“conceptualize and formulate a theory as it emerges from the data.”
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Correspondence Analysis
Correspondence analysis is an exploratory method not intended to test a hypothesis (Hair et
al., 2014). Bendixen (1996) describes correspondence analysis as a graphical way to represent
associations in two-way contingency tables. This allows for producing the optimal representation of
the contingency table in simplified (low-dimensional) space (Kudlats, Money, & Hair, 2014, p. 31).
There are no statistical significance tests that are primarily applied to the results of correspondence
analysis. Even though two-dimensional representations are generally considered suitable, there is no
method to definitely determine the appropriate number of dimensions to represent the data; this
resembles the application of exploratory factor analysis, in which there should be a balance between
the ability to interpret the meaning of the factors and the economy of data representation (Kudlats et
al., 2014, p. 31)
Understanding correspondence analysis requires an understanding of the principal related
concepts, which are briefly defined as follows:
•

The contingency table is a cross-tabulation of two non-metric or categorical variables in
which entries are the frequencies of responses that fall into each cell of the matrix (Hair
et al., 2014).

•

The chi-square statistic compares the observed frequencies (fo) to expected frequencies
(fe) to determine if there is an association between two variables (Greenacre, 1984, p.
32–33). The observed frequencies are expected to differ from the expected values; the
goal is to determine whether this difference is large enough to dispute the hypothesis that
the rows are homogeneous and therefore these numbers are unlikely to arise by chance
(Greenacre, 1984). This calculation is repeated for all pairs of expected and observed
frequencies, and the results are aggregated into a single statistic (the chi-square) and
denoted with χ2 (Equation 1) (Greenacre, 1984).

Equation 1 Chi-square
•

Significance of dependencies occurs when, in a two-dimensional solution in which row
points are plotted close together, these rows have similar profiles. Similarly, column
points plotting close together indicates they have similar profiles (Everitt, 2005, p. 109).
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•

Row and column profile is equal to the frequency of each element divided by the total
frequency of that row or column. In other words, the row profiles are the cell contents
divided by their corresponding row total. The column profiles are the cell contents
divided by their corresponding column total.

•

Grand total refers to the total margin frequency of all rows or all columns.

•

The row and column profile is equal to the frequency of each element divided by the
margin frequency of that row or column.

•

For row and column mass: In correspondence analysis, the mass of each column/row is
equal to the margin frequency of that column/row divided by the grand total frequency
of the elements.

•

Centroid is the geometric center of the graph. Every data point in the analysis has a
location, and the location of the data point is a certain distance from the average of all
data points. The row and column profiles and mass have a significant effect on the
centroid of the graph.

•

Inertia (eigenvalues) reflects the relative importance of each dimension. In
correspondence analysis, the total inertia value (trace)—also known as variance—
describes the level of association, or dependence. Each data point contributes to the
inertia of the entire data cloud (all locations of all data points). Kudlats, Money, and Hair
(2014, p. 33) describe inertia as the amount of correspondence between the data points
for the variables analyzed in the data cloud. It shows how well the row and column profile
points are represented in the graphical display; higher inertia means the themes in the
analysis are highly related and that correspondence analysis can obtain an acceptable
solution. Benzécri (1992) and Kudlats et al. (2014) suggest 0.20 as the acceptable
minimum threshold for an inertia value.

•

Singular values are calculated by taking the square roots of the eigenvalues. They are
interpreted as the maximum canonical correlation between the categories of the variables
in the analysis for any given dimension.

•

Proportion of inertia columns are the dimension eigenvalues divided by the total (table)
eigenvalue. It is the amount of information retained in each dimension (Johnson &
Wichern, 2007).
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•

Correlation coefficient is the level of association between row points and column points,
which can be estimated by taking the square root of the total inertia and is called the
correlation coefficient between rows and columns.

•

Standard deviation columns, in correspondence analysis output, refer to the singular
values and helps the researcher assess the relative precision of each dimension.

•

Mass is the relative frequencies for the frequency table, so the sum of all table entries is
1.0.

Formative versus Reflective Measurement Models
Two types of measurement models—reflective and formative—are used to measure
unobserved variables (Table 3.2). In the reflective measurement model, the direction of the arrow is
from construct to indicator variables and “indicating the assumption that the construct causes the
measurement (more precisely covariation) of the indicator variables” (Hair, Hult, Ringle, & Sarstedt,
2017, p. 13). In this model, each indicator is considered representative of the construct, and
indicators of the same construct are expected to be highly correlated (Hair et al., 2017, p. 13). The
formative measurement model is “based on the assumption that indicators form the construct by
means of linear combinations, indicating casual (predictive) relationship in that direction” (Hair et
al., 2017, p. 13). Indicators of the same construct are expected to have low correlation. The reflective
measurement approach focuses on maximizing indicator overlap whereas the formative
measurement approach generally focuses on minimizing it. Additionally, reflective measures have
an error term associated with each indicator whereas formative measures do not. Although the
models differ, no definitive answer exists on how to determine if a construct is formative or
reflective; additionally, constructs are neither inherently formative nor reflective—it depends on
conceptualization and study objectives(Baxter, 2009; J. F. Hair et al., 2017).
Reflective Measurement (Mode A)
Formative Measurement (Mode B)
Arrow Direction
From construct to indicator variables
From indicator variables to construct
Representation
Each
indicator
is
considered Indicators form the construct by
representative of the construct
linear combinations
Correlation
Indicators of the same construct are Low correlation is expected
expected to be highly correlated
Indicator overlaps Focuses on maximizing overlap of Generally, focuses on minimizing
indicators
overlap of indicators
Table 3.2 Comparison of measurement models (adapted from Hair et al., 2017)
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Figure 3.1 Reflective versus formative measurement approach (adapted from Hair et al., 2017)

Data Collection and Analysis
The following sections present the general descriptions of the methods used to collect and
analyze the data in each study, although detailed discussions are presented in Chapter 4.
Study 1 evaluated the Stockholm open data project from three perspectives (legal, political,
and economic) and involved a general evaluation of the open data portal. Since the study’s purpose
was to explore legal, political, and economic perspectives affecting the open data portal, the nature
of the study was exploratory. It followed a qualitative approach based on the single case study
approach, combining both descriptive and exploratory aspects to address the research question. The
study used documentary evidence, a research technique that involves analyzing data and information
in written documents such as letters, agendas, progress reports, and annual reports; it also includes
investigating archival records such as delivery records, organizational charts, operation strategy, and
operational process flow. The aim of this research technique was to gain insight into the real status
of the political and economic situation and the Stockholm open data platform.
Study 2 explored the main stakeholders in Sweden’s open data ecosystem by combining the
frameworks of West and Bogers (2011, 2014) and Chesbrough (2003). The study combined both
descriptive and exploratory aspects of the research question and, similar to Study 1, used
documentary evidence; hence, it was based on secondary data resources such as government
websites, open data portals, online databases, press and periodical articles, official press releases and
statements, and official speeches and documents.
Study 3 involved interview requests to 59 projects from 45 different organizations that
received funding from Vinnova between 2012 and 2013 for Vinnova’s two open data calls. Some of
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these projects ended within the funding year, while some of these extended to the next year—
creating a project period from 2012 to 2014. Some interview participants had roles in different
projects, and some organizations had more than one project; therefore, 25 projects were represented
during these interviews. The interviews covered 42.4% of the total funded projects for these two
calls. After three pilot interviews, a set of 10 open-ended questions was developed to guide the
interview process based on a theoretical review of underlying concepts, three pilot interviews, public
reports, and observation of open data meetups, hackathons, and Vinnova funding pages. The final
version of the interview questions is shown in Appendix B. Semi-structured interviews were used to
allow flexibility and new questions throughout the interview based on participant responses. Each
interview lasted 30 to 90 minutes depending on the time and availability of the interview participant,
and Chapter 4 provides more detailed information on the interview process. In addition to interviews,
direct observation was used to find further evidence to support the data obtained from the interviews
and archival records. Several field visits, meetings, and hackathon observations were employed to
understand what and how open data projects are developed and implemented.
For Study 4, an email list was created of individuals active in the open data ecosystem in
Sweden. Emails were collected via several sources: a list of organizations that received funding from
Vinnova during all open data calls, an email list of who had participated in open data-related meetups
in different cities; and people known as active in the open data community and referred by each
other. In the first round, the email list included 237 email addresses. The final question of the Study
4 survey asked if participants thought someone, they knew could be a good candidate to answer the
survey questions. With the suggested survey participants, 304 survey invitations were sent, 289 of
which can be considered as reaching the participant. Of these, 107 responses were collected, among
which 10 were judged as incomplete since they just only answered the first question and thus were
excluded from the analysis. The effective response rate was 33.56%.

Research Quality: Validity and Reliability Measures
The literature suggests several criteria to assess the quality of qualitative case study methods.
“Reliability” refers to the extent to which results are consistent over time, meaning the repeatability
of findings, and includes reliability of data. “Validity” is commonly understood as the extent to
which research, a concept, or a construct measures what it is supposed to measure. Research bias is
one potential threat to validity in qualitative research and can result from selective observation,
selective recording of information, and how the researcher’s views and perspectives influence the
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research process or data interpretation. To avoid these issues, the researcher should be aware of these
biases and monitor and prevent them (Cypress, 2017, Noble & Smith, 2015). It is possible to use the
“hunter and target” as a metaphor to explain validity and reliability: The center of the target is the
construct the research is trying to measure, and the average distance to center can be considered the
result of research findings. This creates four possible situations, shown in Figure 3.2:
1. The wrong value is measured consistently (reliable but not valid).
2. The target is hit randomly; some hit the center but not all, and therefore individual hits
do not give the correct value even though the average of these values provides a correct
answer for the group (not reliable but valid).
3. Hits are across the target but consistently miss the center (not reliable and not valid).
4. The hunter consistently hits the center of the target (valid and reliable).
To prevent researchers’ subjectivity interfering with the interpretation of qualitative research, careful
attention should be given to reliability and validity (Cypress, 2017). In qualitative research, the
validity of findings is related to the careful recording and continual verification of data during the
investigation (Cypress, 2017). Strategies for ensuring reliability and validity in qualitative research
should be part of the research design and process (Noble & Smith, 2015; Yin, 2003).

Figure 3.2 Reliability and validity

This thesis, in addition to reliability measures, uses internal validity, construct validity,
content validity, construct validity, and external validity to validate findings:
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•

Internal validity refers to the ability of research to measure what it intends to measure
and is called logical validity when it concerns the relationship between results and
variables. There are three techniques to ensure internal validity: researchers draw
diagrams or provide verbal descriptions of the relationships between variables and
outcomes; researchers compare their findings with previous research; and researchers use
theory triangulation to verify their findings by adopting multiple perspectives (by using
different theoretical lenses and literature) (Yin, 2003; Gibbert & Ruigrok, 2010).

•

Construct validity refers to research’s ability to investigate what it claims to investigate
(Yin, 2003; Gibbert & Ruigrok, 2010). Subjectivity is the challenge for construct validity,
and three techniques exist to improve construct validity: using multiple sources of
evidence (interview data, archival sources, and participatory or direct observation may
be used for triangulation); having key informants (peers) review the case study report;
and maintaining a chain of evidence to explain how the researcher went from the initial
research questions to conclusions, providing the reasons for any diversions from the
planned process to the actual process and discussing data analysis procedures (Yin, 2003;
Eisenhardt & Graebner, 2007; Gibbert & Ruigrok, 2010).

•

Content validity refers to the research’s ability to cover all facets of the attribute being
measured. Are the questions representative of the possible questions that could be asked?
Content validity can be improved by relying on experts familiar with the construct being
measured and by using literature as a basis for developing questions to cover constructs.

•

External validity (generalizability) refers to the ability to generalize research findings.
This is problematic when applied to case studies since a single or few cases do not allow
for generalization (Mariotto, Zanni, & Moraes, 2014; Yin, 2003). This does not mean
that generalization is impossible but that it can be achieved not by statistical
generalization but by analytical generalization—meaning generalization from empirical
observations to theory rather than a population (Gibbert & Ruigrok, 2010; Yin, 2003).
Researchers try to improve external validity of their findings by using research with
multiple cases, a nested approach (different case studies within one organization), the
presentation of the rationale for case selection, and the provision of details on case study
context (Gibbert & Ruigrok, 2010; Yin, 2003).
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•

Reliability refers to the extent to which other researchers would arrive at the same
findings if they followed the same research steps (Yin, 2003; Cypress, 2017). Silverman
(2005) suggests four strategies to increase reliability: tape-recording all face-to-face
interviews, carefully transcribing/taking notes and recordings, using fixed-choice
answers and/or inter-rater reliability checks on the coding of answers to open-ended
questions as much as possible, and presenting long extracts of data in the research report.
Gibbert and Ruigrok (2010) translate these four tactics to transparency (on the research
process) and replicability (of the research and findings).

It is also important to note debate exists on how to ensure the quality of qualitative research. For
example, some researchers do not use reliability and validity to ensure quality but instead use Guba
and Yvonna's (1994) concept of “trustworthiness” (Cypress, 2017). “Trustworthiness” can be
reached with four criteria: credibility (paralleling internal validity), transferability (paralleling
external validity/generalizability), dependability (paralleling reliability), and confirmability
(paralleling objectivity) (Guba & Yvonna, 1994). Pretesting instruments (e.g., questionnaires or
interview guides) with representatives of the sample or population provides a higher level of validity
and reliability and typically results in the instruments’ revision.
Additionally, several statistical tests can be used to verify the validity and reliability of
quantitative date. These tests may include face validity, construct validity, discriminant validity,
convergent validity, Fornell-Larcker criterion, Cronbachʼs alpha, and composite reliability.
Depending on the data analysis technique, other quality tests may be used such as the overall
goodness-of-fit and the heterotrait-monotrait ratio of correlations (Henseler, Ringle, & Sarstedt,
2014).
During the research process for these the four studies, several quality measures and
procedures were used to ensure an acceptable level of validity and reliability (Table 3.3). Such
measures varied among the four empirical studies depending on the purpose and nature of the
research question. For instance, validity criteria for qualitative-based research such as Studies 1 and
3 differed from the statistical-based research of Study 4.
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Research
Quality
Aspect
Internal
validity

Study 1

Study 2

Study 3

Study 4

Enhanced by theoretical
conceptualization of
RQ1

Enhanced by
theoretical
conceptualization of
RQ2

Enhanced by
theoretical
conceptualization of
RQ3

Enhanced by
theoretical
conceptualization of
RQ4

Construct
validity

Enhanced by using
multiple sources of
evidence: public
authority websites,
reports and documentary
analysis, and
observations

Enhanced by using
multiple sources of
evidence: public
authority websites,
reports and
documentary analysis,
and observations

Enhanced by using
multiple sources of
evidence: interviews,
documentary
analysis, and
observations

Assessed by
discriminant validity,
Fornell-Larcker
criterion, and
convergent validity
test

Content
validity

Enhanced by examining
the literature and using a
framework previously
used to analyze another
open data platform

Enhanced by
examining the
literature

Enhanced by
examining the
literature to compare
findings

External
validity

Enhanced by conducting
a single in-depth case
study with embedded
units of analysis

Enhanced by
providing rationale for
case selection and
details on case study
context

Reliability

Enhanced by
documentation of data
and procedure

Enhanced by
documentation of data
and procedure

Enhanced by
examining the
literature and
conducting peer
reviews and
collecting expert
opinions regarding
model
operationalization,
constructs, and
survey items
Only targeted open
Enhanced by
data projects funded
providing rationale
by Vinnova and
for case selection and
developed in Sweden providing details on
case study context.
The study only
targeted open data
projects in
organizations in
Sweden
Enhanced by
Provided by
documentation of
assessment of
data and procedure
Cronbachʼs alpha and
(recording interviews, composite reliability
transcription, and
tests
note taking), as well
as extracts of
interviews and peercoding

Table 3.3 Overview of quality measures to enhance reliability and validity in this thesis

In all four studies, content validity was enhanced by examining the available literature and
comparing the findings to it.
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In Studies 3 and 4, the interview questions were initially reviewed by experts and supervisors
to remove ambiguity and improve content validity; the questions were then revised accordingly. To
enhance reliability and decrease the risk of researcher bias or misinterpretation of answers, the
interviews were recorded and then transcribed. For content validity, interview participants were
contacted as needed for further clarification or data verification.
In Study 1, external validity was enhanced by conducting a single in-depth case study with
embedded units of analysis. In Study 2, it was enhanced by providing the rationale for the case
selection and details on the case study context. Similar measures in Study 2 were used in Study 3,
which targeted open data projects funded by Vinnova and developed in Sweden. Similarly, Study 4
only targeted individuals working with open data projects in organizations in Sweden.
In Studies 1, 2, and 3, to strengthen construct validity, multiple sources of evidence were
used to triangulate data observations. In Study 1, content validity was improved using a predefined
framework to analyze another open data platform.
In Study 3, to increase reliability, all interview procedures were applied consistently across
cases, including the preparation of interviews and semi-structured questionnaires, data collection,
and analysis. The interviews in Study 3 were recorded and then transcribed, and the documentation
procedure enhanced reliability. Extracts from interview data were presented to increase reliability.
The coding procedure also provided the opportunity to check and control interview participants’
answers at any point during analysis; when something was unclear, interview participants were
contacted for explanation, clarification, or verification. In this study, to address reliability, two
researchers coded transcripts, comparing, editing, and modifying by discussion to reconcile them
and arrive at a final version (Campbell, Quincy, Osserman, & Pedersen, 2013).
In Study 4, for construct validity, questions and constructs were developed and adapted based
on previous research, empirical findings, and consultations with five experts in the field. Moreover,
to ensure respondents would understand the survey questions correctly, the first draft of the
questionnaire was discussed and edited with five experts reviewing wording, length, and consistency
of the questions and of constructs. In addition, the measurement model was evaluated for convergent
validity and discriminant validity (Fornell & Larcker, 1981; Hair, Hult, Ringle, & Sarstedt, 2014;
Hair, Ringle, & Sarstedt, 2011).
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4 EMPIRICS
This chapter presents the four studies in this dissertation, with each section beginning with
an introduction and brief literature review for the respective study followed by that study’s
methodology and results. The literature review for each study is brief since Chapter 2 contains an
extended literature review.

Study 1: Learning from the Stockholm Open Data Project
4.1.1 Introduction
A lack of research exists on the potential of open data at the local level (Berrone et al., 2016;
Kassen, 2013). This study used Kassen’s Chicago open data project as a model/template, extending
and adapting the approach since the open data landscape evolves rapidly and using Stockholm’s
open data project as the unit of analysis. Stockholm is an appropriate city for the analysis, as it has
one of the strongest clusters of ICT technology businesses, making it an international center for
wireless and mobile technologies, broadband, and software. Second, Stockholm has 100%
broadband coverage, both fixed and mobile (“World-class IT Infrastructure,” 2015). Finally, it was
one of the first cities to initiate open data projects (Lassinantti et al., 2014).
In this study, the research question was formulated as: What is the state of open data in
terms of political, social, and economic perspectives in Stockholm?

4.1.2 Brief Literature Review
Based on the literature discussion in section 2.1, we can conclude that public data can be
considered “open” when it is available for free to every individual and organization to use, republish,
and analyze in any way without copyright restrictions, patents, or other barriers (including practical,
technical, or legal hindrances) in a reusable and machine-readable format. The Word Bank defines
eGovernment as the “use of information and communications technologies (ICT) to improve the
efficiency, effectiveness, transparency and accountability of government” (Panzardi, Calcopietro, &
Ivanovic, 2002). Former US Chief Information Officer Vivek Kundra (2012) argues the
microprocessor is the new “steam engine” of the information economy, and, as a result, data is
power. Kundra (2012) also argues that social networks and the network effect have helped ensure
society has the potential to drive massive social, political, and economic change, as well as that the
network effect for open data can drive four changes (improve accountability of government, change
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the default government settings to open, participatory, and transparent, allow new journalism to
flourish, and allow for the creation of businesses based on public sector data).

4.1.3 Methodology
Even though several studies have explored open data as a political phenomenon, there is a
dearth of research on how open data’s potential could be attained and how it would benefit and
empower local citizens (Robinson et al., 2009; Vogel, 2011; Kassen, 2013). The Open Knowledge
International names three main features of open data: availability and access, reuse and
redistribution, and universal participation (Open Knowledge Foundation, 2014; Bott, 2014). The
foundation also describes three parameters of the impact of opening data: transparency, releasing
social and commercial value, and participation and engagement (Open Knowledge, 2015). Given
that Sweden was the first county to enact a Freedom of Information Act and its capital, Stockholm,
hosts the regional headquarters of 23 IT companies within the Global 2000 companies list and has a
100% broadband coverage rate, it provides a nice contrast to Kassen’s (2013) Chicago case
(Berthling & Andresen, 2015). Stockholm was also among the first cities to begin open data
initiatives (Lassinantti et al., 2014), making it an appropriate case to study.
The main purpose of this research was to explore Stockholm open data project and initiatives
around open data and evaluate Stockholm open data from political, economic and legal perspectives.
Kassen’s (2013) methodology was used as a foundation, extended upon and adapted using open data
definition features and open data impact parameters to address the case study of the Stockholm open
data portal.

Framework for Evaluating Open Data Projects
In May 2011, Chicago was the first large city to appoint a chief data officer to run a citylevel open data program (Goldstein, 2013). Kassen (2013) evaluated Chicago’s open data platform
and suggested criteria for analyzing city-level open data platforms that provided an appropriate
starting point for this study. This study used three key perspectives suggested by Kassen (2013) to
evaluate the Stockholm open data project: legal, political, and economic. It is important to analyze
the legal framework for open data within the public sector since public authorities must follow laws
and regulations; an appropriate analysis of legal issues also helps researchers understand local
government policy (Kassen, 2013). Due to Sweden’s European Union membership, three levels of
law and regulations were considered: European Union, national, and local. In terms of political and
economic aspects, the Stockholm open data project is designed to support the European Union
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Directive on the Re-Use of Public Sector Information (PSI Directive) (European Parliament and
Council, 2003), which aims to promote economic growth and business opportunities by providing
machine-readable public data and to create efficiency in increasing the participation of citizens and
of private and public organizations. The directive introduces a minimum set of rules governing the
use and reuse of existing documents held by member states’ public sector bodies, but it does not
include documents such as privacy- and national security-related documents and documents held by
educational, research, and cultural establishments.
A web portal is typically a specifically designed website that serves as a gateway to certain
types of information coming from multiple sources (Björkstrand & Mustonen, 2006). Kassen (2013)
defines a governmental open data project as an official web portal launched at the governmental
level to publicly provide certain types of governmental data sets in a machine-readable format. The
Stockholm open data portal is a web portal to launch data sets that aims to promote open government
and create value with open data; it uses the Open Knowledge International’s definition of open data,2
and thus this study evaluated these activities in terms of the foundation’s three open data definition
features (availability and access, reuse and redistribution, and universal participation) and impact
parameters (transparency, releasing social and commercial value, and participation and engagement). These six parameters are listed in Table 4.1.

Open Data
Availability and
Reuse and redistribution
Definition Features access
Open Data
Transparency
Releasing social and
Impact Parameters
commercial value
Table 4.1 Evaluation parameters for Stockholm open data project

Universal participation
Participation and
engagement

Analysis of the Legal Perspective
Sweden is often considered a pioneer on the public’s right to access government information.
The world’s first Freedom of Information Act was proposed by thinker and politician Anders
Chydenius and adopted by Swedish Parliament in 1766 (Manninen, 2006). The key success of the
1766 act was that it abolished political censorship and opened government documents to the public
(Sand, 2010). Three other key documents—the PSI Directive, the PSI Ordinance of 2008 on

The “Open Definition Button” provided by Open Knowledge International exists on the Stockholm open data portal
and is linked to Open Definition.org website.
2
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implementing the directive, and the Swedish PSI Act (2010:566)—provide the legal basis for the
Stockholm open data project. However, when it comes to open data, Sweden can be considered a
slow responder to the European Union PSI Directive. Additionally, as a European Union member
state, Sweden’s journey in terms of open data in the public sector should be viewed within the
context of European Union laws.
Relevant European Union Legislation. In Europe, better access to public sector
information has received broad attention following the PSI Directive, which came into effect on 31
December 2003. The directive (2003, p. 93) states in its first article that its main objective is to
establish “a minimum set of rules governing the reuse and the practical means of facilitating reuse
of existing documents held by public sector bodies of the Member States,” and it is considered a key
part of the ambitious Digital Agenda for Europe (European Commission, 2010)—most notably in
its scope and underlying principles on charging for access and use, competition, and intellectual
property issues. The PSI Directive encourages member states’ public sector bodies to make
information available as much as possible at the national, regional, and local levels for reuse. In
general, the directive’s primary goals are to promote economic growth and business opportunities
by providing public data in machine-readable formats and to create efficiency in increasing the
political participation of citizen and private and public organizations. The directive covers written
texts, databases, audio files, and film fragments; it does not, however. apply to the educational,
scientific, broadcasting, and cultural sectors.
The PSI Directive focuses mainly on the economic aspects of information reuse rather than
citizens’ access to information. Sweden was slow to respond to the directive for two reasons:
primarily, a lack of interest from its political parties, but also its 1766 act including access to
information, reuse, and the right to reprint official documents. Therefore, Sweden notified the
European Commission (30 June 2005) that the directive had been implemented in accordance with
Swedish law, citing existing legislation as sufficient to meet the PSI requirements (Stockholm
Chamber of Commerce, 2009). In 2008, the European Commission announced it had begun
infringement proceedings against Sweden due to the lack of, or incorrect, transposition of the PSI
Directive into Swedish law; this mainly concerned “charging, non-discrimination, prohibition of
exclusive arrangements, processing of requests to re-use public sector information, and the formats
in which it should be made available” (European Commission, 2008). The commission provided two
months for Sweden to address this issue.
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The Swedish government decided to implement the PSI Directive through a government
ordinance stating that authorities should publish lists of information they hold for reuse, as well as
the formats, conditions of sales and reuse, fees, non-discrimination, and exclusive PSI agreements.
The PSI Ordinance of 2008 provided authorities with the right to decide what information to publish
and had very little effect. Based on the Stockholm Chamber of Commerce’s report (2009), 11 of 20
national authorities were potentially in violation of the ordinance as of 2009, including the National
Board of Health and Welfare, Public Employment Service, and Enforcement Authority (European
Commission, 2010). On 1 July 2010, after finding the ordinance was not being followed and five
years after the directive’s implementation deadline, the Swedish government incorporated the PSI
Directive’s provisions into Swedish law by act (2010:566). The public sector has advantages over
private companies due to its public nature, such as funding, resources, and power. Law 2010:566
also prevents unfair competition between public sector organizations (e.g., municipalities, state
actors, or county councils) and private organizations. Thus, the Competition Authority
(Konkurrensverket) and entrepreneurs approached the Stockholm City Court to successfully prohibit
public-sector organizations from engaging in certain business activities in a manner that distorts
competition unless sufficient public interest motivates the activity.
Ministerial Declaration on eGovernment. In Malmö, Sweden, on 18 November 2009,
European Union ministers unanimously agreed that member states would increase the availability
of public sector information for reuse in accordance with the spirit and the guidelines of the PSI
Directive and maximize use by third-party organizations for the benefit of citizens to develop a
knowledge-based economy in Europe. The Malmö Declaration is partly based on the European
Commission’s (2009) European eParticipation Summary Report recommending transparency and
availability of PSI for reuse in machine-readable format as the default. Additionally, the European
Commission's eGovernment Action Plan 2011-2015 (European Commission, 2013) supports the
provision of a new generation of eGovernment services with priorities based on the Malmö
Declaration, and a new eGovernment Action Plan for 2016-2020 (2015) (European Commission,
2015) aims to remove existing digital barriers to the Digital Single Market and coordinate
fragmented public administration services across countries and organizations.
Revised PSI Directive. As described in section 3.1, the original PSI Directive defines a
minimum framework of rules, which led to diverging implementation at the national level; for
example, some member states did not link the right of reuse to the right of access. Studies conducted
on behalf of the European Commission show finding and reusing public open data sets remains
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difficult (European Commission, 2013). Thus, the European Commission introduced a new directive
in 2013 to remove barriers to reuse and reduce the fragmentation of European data markets
(Commission, 2014). It is important to note that the revised PSI Directive does not aim to regulate
freedom of information activity in member states but only applies to documents accessible via
national freedom of information laws. Whereas PSI reuse depended on the approval of public bodies
under the old directive, the new directive makes all legally public documents re-usable for
commercial or non-commercial purposes. The new directive also reinforces the obligation to be
transparent on conditions and charges for data reuse, lowered the maximum ceiling of charges for
reuse, and extended the PSI Directive to certain cultural institutions such as libraries (including
university libraries), museums, and archives holding intellectual property rights. Finally, it invited
member states to provide more documents in open machine-readable formats.
It is also important to note that the European Commission recommends using licenses that
do not restrict the reuse of documents and advises that the “licensor grants worldwide (to the extent
allowed under national law), perpetual, royalty-free, irrevocable (to the extent allowed under
national law) and non-exclusive rights to use the information covered by the license” (“Information
from European Union Institutions, Bodies, Offices and Agencies,” 2014, p. 3). All European Union
states were given two years to integrate the revised directive into national laws (“EUROPA - EU
institutions and other bodies,” n.d.).

Analysis of the Political and Economic Environment
Sweden has been a part of the European Union since 1995 and thus European Union
legislation influences Swedish legislation (CIA, n.d.). Three main institutions generate European
Union legislation: the European Commission proposes new legislation to the European Parliament,
the Council of the European Union monitors whether European Union law is being correctly applied
by member countries, and the European Parliament enacts legislation (“Ordinary Legislative
procedure,” n.d.). Sweden is a unitary state divided into 21 counties (län) that only exercise powers
delegated by the central government. Each county has an appointed county administrative board
(länsstyrelse) and is further divided into municipalities (kommun). Stockholm is the most populated
city in Scandinavia, with a population of 881,235 in the municipality and 2,127,006 in Stockholm
county in 2012 (Svensson, 2012). According to the final report of Open Stockholm Awards, the
regional population is expected to increase to 3.5 million by 2025 (Svensson, 2012). This significant
expected growth has brought substantial infrastructure development demands, including in terms of
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housing, transportation, eco-smart solutions, and digital infrastructure with smart services. In light
of these developments, developing IT solutions and services for citizens has become critical for city
administrators. After several legislative regulations, the Stockholm City Council decided to make
Stockholm’s mayor responsible for developing the action plan to implement the PSI Directive
(Carrara et al., 2015)
In terms of the economic environment, the direct and indirect market for open data was an
estimated EUR55.3 billion for the EU 28+ in 2016, with a growth of 36.9%—to EUR75.7 billion—
expected by 2020 (Carrara et al., 2015). From 2016 to 2020, the cumulative direct market size of
open data is estimated to be EUR325 billion, and the cumulative total market size for open data to
be between EUR1,138 and 1,229 billion (Svensson, 2012). In Sweden specifically, technological
development in Stockholm has driven a pragmatic need for technology in government. The Swedish
Administrative Development Agency (VERVA) began working to achieve government backing for
eGovernment as early as 2006, proposing structures and providing knowledge on how to build
government services, as well as providing support and guidelines on how to develop user-centric
and accessible websites and web-based services for public administration (VERVA, 2006). In 2008,
VERVA was shut down; a new delegation (http://www.edelegationen.se/) took effect in 2009 to
track eGovernment projects and to ensure accountability and coordination on Sweden’s
eGovernment policies and efforts; Sweden’s public innovation agency, Vinnova, also assumed some
of the VERVA’s responsibilities for innovation and research projects. Until 2011, open government
data fell under the responsibility of the Ministry of Finance, and promoting open government data
fell under the purview of Vinnova (which is under Ministry of Enterprise and Innovation) between
2011 and 2016; in 2016, it returned to the Ministry of Finance and then moved to the Ministry of
Culture under the responsibility of the Swedish National Archives (Riksarkivet) until 2018 (see
OECD, 2018). A new government agency, the Agency for Digital Government (DIGG), currently is
responsible for open data—evidence that eGovernment has shifted to digital government. As this
evolution shows, open data can be considered a new digital-government approach to engaging
citizens and third parties to create their own services and solutions based on needs they define
themselves.

Analysis of the Stockholm Open Data Project
Stockholm City spent SEK650 million from 2007 to 2010 to simplify the city’s services and
increase accessibility for residents and business owners (Action Plan, 2011). More than 50 eServices
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were developed as a result, creating a new business and service ecosystem in Stockholm (Svensson,
2012) Following the mayor’s work to develop an action plan for open data, the Stockholm municipal
government proposed such a plan on 26 October 2011. Objectives included:
1. To create an inventory of existing open data (and existing storage format).
2. To develop a method to determine that the publication of the data is not against existing
laws and regulations.
3. To launch a special website/portal for Stockholm open data.
4. To define access policies, methods, and document format for data.
5. To examine the possible data and documents the city might open.
6. To investigate the criteria for charging fees for the data.
After the PSI and Infrastructure for Spatial Information in the European Community (INSPIRE)
directives prompted legislative changes in Sweden, public data has been made available to
businesses and individuals for reuse (European Parliament and the Council, 2007). The City of
Stockholm has seen open data’s potential to ensure the city’s public offices do not have to develop
all eServices using only their own resources (Svensson, 2012), and the city thus has decided to
increase access to information, highlight the importance and use of open data, and let citizens,
businesses, and third-party organizations use data to create services (“Ten Principles for Opening
Up Government Information - Sunlight Foundation,” 2010). The Open Stockholm portal
(open.stockholm.se) launched in 2011 has hosted a number of data sets sorted by category, such as
population data, activities and satisfaction surveys, geodata, environmental data, and traffic and
parking data.

Analysis of the Stockholm Open Data Portal
The Open Stockholm portal has a button indicating it follows the Open Knowledge
International’s open data standards. Per its website, the foundation’s “open” definition is based
directly on the open source definition, which is derived from the Debian Free Software Guidelines
(“Debian Social Contract,” 2004) developed by Bruce Perens and the Debian developers. The “open
data” definition was first developed in 2005, and the latest version was released in November 2015
(http://opendefinition.org); six other licenses conform to the open definition principles, and the Open
Knowledge International has also created web buttons to indicate a web page’s material is open (see
Figure 4.1). A Sunlight Foundation-financed workshop in 2007 resulted in eight principles of open
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government, with the working group’s definition having “United States sensibilities.”3 In 2010, the
Sunlight Foundation updated and expanded the eight principles to 10 to provide a framework for
evaluating open government data (Williams, 2013). Additionally, the White House’s Project Open
Data was introduced in 2013 to “help agencies adopt the Open Data Policy and unlock the potential
of government data” (“Project Open Data,” n.d.).

Figure 4.1 Open knowledge buttons
License

Domain of
Application,
Not Software
Content, data

Requires
Attributi
on (Y/N)
N

Open Data Commons Public
Domain Dedication and License
(PDDL)

Data

N

Creative Commons Attribution 4.0
(CC-BY-4.0)
Open Data Commons Attribution
License (ODC-BY)
Creative Commons Attribution
Share-Alike 4.0 (CC-BY-SA-4.0)
Open Data Commons Open
Database License (ODbL)

Content, data

Y

Requires
Comments
ShareAlike (Y/N)
N
Dedicated to the
public domain
(all rights
waived)
N
Dedicated to the
public domain
(all rights
waived)
N

Data

Y

N

Content, data

Y

Y

Data

Y

Y

Creative Commons CCZero (CC0)

Attribution for
data(bases)
Attribution:
Share-Alike for
data(bases)

Table 4.2 Licenses conformant to open definition (Open Definition, n.d.)
The Stockholm open data portal provides access to an increasing range and quantity of data
(see Table 4.3); according to European data portal, its most downloaded data set is the parking spaces
data set (Figure 4.2) (Carrara et al., 2015). Stockholm’s open data platform has an “open data button”

The exact sentence is: “The 2007 working group’s definition sits at the unique intersection of open government and
open data and has United States sensibilities.”
3
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symbol indicating the material being distributed is open according to the Open Knowledge
International definition. The Open Knowledge International’s six parameters (availability and
access, reuse and redistribution, universal participation, transparency, releasing social and
commercial value, and participation and engagement) were used to evaluate the Stockholm open
data portal for three reasons: the portal has an open data button indicating it follows the network’s
open definition standards; the network’s definition is the first of its kind; and the Obama
administration’s initial open government initiative covered fewer parameters than the network’s six
parameters. Using the broader Open Knowledge International framework for this study ensured no
understanding was lost.
Area
Policy
documents

Type and Content
36 files on policies

Format
PDF

Population
data
Activities and
satisfaction
survey,
location
survey
database

12 files on
population
994 preschools, 262
elementary schools,
107 health and care
homes, and 238
playgrounds;
database of more
than 1,000 locations
Environmental
database

XML

Traffic data

Road- and trafficrelated geodata

Geodata

Stockholm map

REST API,
XML/JSON,
WMS/WFS,
GML/KML/J
SON
WMS

Environmental
data

REST API,
XML/JSON

REST API,
XML/JSON,
ODATA-API,
XML/JSON/
AtomPub

Details
Name, data, and
content of policy
documents
Jobs, unemployment,
housing, income, etc.
Coordinates for
positioning, address
(where appropriate),
description of the site,
directions, opening
hours (when relevant),
artwork
Facts and indicators of
climate, air, water,
nature, and waste,
among others

Access Method
Available for
direct download

Simplified and aerial
photograph
(orthophoto)

http://openmap.s
tockholm.se/ is
open to the
public

Requires
username and
password to
access
http://miljodata.
stockholm.se/
Stockholm City
Requires API
collects data for traffic key to access
planning, maintenance, http://openstreet
and design
gs.stockholm.se/

Table 4.3 Data and documents on the Stockholm open data portal, 2014
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Available for
direct download
Requires API
key

Figure 4.2 Most downloaded data sets for Stockholm (adapted from Carrara et al., 2015)
Availability and Access. According to the Open Knowledge International, data should be
available in its entirety at a reasonable reproduction cost, preferably via online download, in a
convenient format modifiable by software programs (Open Knowledge, 2015). Stockholm’s Action
Plan (2011, p. 7) formally addresses the goal to “make available these data in digital form for
external access and enable re-use,” and Swedish law (Act 2010:566) allows authorities to make data
available while not exceeding the total cost of collection, production, reproduction, and
dissemination and with a reasonable return on investment. According to Swedish law (“Kommunala
föreskrifter,” 2014), if the documents for which access is requested are held by limited liability
companies, partnerships, cooperative economic associations, and foundations in which
municipalities or county councils exercise a legally decisive influence, these bodies are regarded as
equivalent to public organizations in terms of providing access to data (2010:566, Section 2);
however, the law excludes educational, research, and cultural establishments. With the Stockholm
open data portal, visitors can access these data by requesting an API key to use with data exchange
protocols between software programs (e.g., REST API, XML/JSON). Visitors can leave comments
and see the email address of the person responsible for each category of open data sets, although the
data sets lack simple personalization, a sorting tool, or a filter feature, which might be due to the
limited number of data sets/APIs available to the public. There is also no option to receive automatic
feeds or email alerts as soon as new data sets are published, and several unverified published spam
comments in the portal raise questions about the monitoring of the platform itself.4

The web portal was updated in 2015; for the purposes of this research, I copied the entire portal in 2014 and can provide
this copy upon request.
4
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Reuse and Redistribution. According to the Open Knowledge International’s definition,
open data should be provided under terms that make it possible to reuse and redistribute it with
intermixing data sets in a machine-readable format (Open Knowledge, 2015). Stockholm’s 2011
open data action plan aims to provide data licenses allowing free use; however, the Open Stockholm
website (open.stockholm.se) contains no explicit information on the terms and conditions and
licensing of data, although its question-and-answers section contains a reference to the platform’s
Open Government Initiative and the website has an open data button.
Universal Participation. Universal participation means everyone is able to use, reuse, and
redistribute data, without discrimination against fields of endeavor or against persons or groups
(Open Knowledge, 2015); this includes, for example, a lack of “non-commercial” restrictions or
restrictions on use (e.g., only in education). According to the Swedish act (2010:566) data should be
provided under non-discriminatory conditions to all for reuse, and Stockholm City’s mayor
explicitly stated that opening these data sets would enable locals, entrepreneurs, and business owners
to develop new and exciting apps to make citizens’ lives easier (“Stockholm tar taten,” 2012).
Therefore, no “non-commercial” restriction exists on data use, although restrictions do exist on
authorization to reuse documents for business activities and charges. Additionally, conditions on the
data apply regardless of the individual or organization under the rationale that this prevents unfair
competition; while this could be seen as benefiting local participation, the platform cannot be
categorized as open for universal participation since it is only in Swedish.
Transparency. According to the Open Knowledge International, a well-functioning
democracy means citizens can freely access, redistribute, and share government data and information
(Open Knowledge, 2015). As discussed in previous sections, Sweden’s Freedom of Information Act
is the world’s first. The Open Stockholm portal has published policy documents in PDF format and
contains documents dating back to 2000 (“Tävlingsregler,” 2012); however, documents cannot be
filtered or sorted and thus are not in a machine-readable format. All other types of data in the
platform (as shown in Table 4.3) are in a machine-readable format with open standards (e.g., XML,
JSON) to provide interoperability among software and applications.
Releasing Social and Commercial Value. Governments can promote innovative businesses
and services that deliver social and commercial value by opening data sets (Open Knowledge, 2015).
In this respect, the Open Stockholm portal offers an opportunity to create applications using its data.
However, access on its own is insufficient; use cases and incentives for open data use are also
required. In connection to the official launch of the Open Stockholm portal, the “Open Stockholm
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Award 2012” contest aimed to promote Stockholm nationally and internationally as a modern IT
city, to create an information market where the city’s open data could be processed and create added
value, and to increase the supply of new web and app services based on open data developed by third
parties (Kelly & Nielsen, 2011). The second iteration of this competition took place in 2014, and
“Open Stockholm Meetups” were organized during the competition period for competitors to meet
with officials from Stockholm City and various partners for inspiration, education, and help;
contestants were invited to deliver both robust apps and ideas on apps and eServices.
Participation and Engagement. According to the Open Knowledge International (2015),
open data means no discrimination against the participation of certain citizens or groups. This
pertains not only to transparency but also to knowledge of government activities and the ability to
contribute to them. The Open Stockholm portal offers opportunities to comment on the website for
each category except policy documents and get in touch with a relevant point of contact. Regarding
policy, the platform provides access to listed policy documents but no clear opportunity to contribute
to them or to the legislative process itself.
Third-Party Developers and Citizen-Initiated Projects. The Open Stockholm portal was
developed to increase access to city data sources to help develop an information market and smart
services(Open Stockholm, n.d.). The portal provides third-party developers with opportunities to
access open data from one or more sources in a single interface and thus increases opportunities to
combine data from a variety of sources. It further creates new information not necessarily intended
when the raw source data was produced (e.g., mash-ups), such as new eGovernment initiatives and
services. This information can encourage citizens to engage more in Stockholm’s decision-making
processes, transforming traditional communication channels between citizens and local
governments.
Stockholm City has developed services based on these data sets, available at
http://www.statistikomstockholm.se, which contains information based on open population data
(such as on population, population change, labor, income, housing, health, education, and financial
assistance) in a manner that allows segmentation, combination, visualization, and aggregation.
Additionally, residents have created independent applications based on the data sets (that benefit
civic engagement by providing new platforms for communication between government and local
citizens):
•

Skuggrix.se was a web-based democracy experiment in which members could vote on the
same issues as Sweden’s elected politicians. A script checked information daily regarding
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new issues on the parliamentary website and let citizens vote on these issues. According to
its website, the project was run by Hanna Johansson and Johan Berndtsson of inUse.se and
developed by five Linköping University students (Anna Holmquist, Bjorn Larsson, Sara
Berglund, Mattias Ostergren, and Henrik Eneroth). This initiative is inactive.
•

STHLM Traveling is an Android application for planning public transport travel in
Stockholm. The app, an open-source project, allows user to find nearby stations via GPS and
share their routes with other users.

•

GovData.se is a search engine service that aggregates and processes data from the Financial
Management Authority (Ekonomistyrningsverket). According to its website, the service
currently covers 90% of 70 central government agencies’ expenditure since 2003. On this
website, users can enter a company’s name to see if it received any payment from any
government agency, as well as payment amounts and dates.

•

Din Rutt (Your Route), which received the Open Stockholm Award, was developed as a
personal bike travel planner accounting for users’ preferences for surroundings and
experiences.

•

Boreda (Värderingsdata) is a web-based tool to analyze condominium associations’ economy
to enhance transparency in the condominium market. The platform collects and analyzes
information from government agencies, institutions, associations, and companies, providing
it in a user-friendly and educational manner. The tool has more than 20,000 users, and the
group running the tool has annual sales of SEK100 million (nearly US12,050,000), has 45
employees, and is represented in Stockholm, Oslo, and Kungsbacka (Värderingsdata, n.d.).

•

Parkera Stockholm (Park Stockholm) won the Open Stockholm Award 2012 in the category
“Best smart solution for Stockholm residents.” The app uses Stockholm City’s data to allow
users to find available parking spaces for locals and visitors. The app also includes digital
parking tickets and reminders of when parking time expires and the option to extend the
parking time with a few simple clicks.

•

Move Stockholm won the Open Stockholm Award 2012 in the category of “Best innovative
mobile application.” By combining the city’s data on schools and health care with other
information on locations within Stockholm, it let users choose the part of the city that best
suits their needs.
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•

Jobbkartan.se is a search engine for job postings based on data from the Swedish Public
Employment Service’s Job Bank (Platsbanken). Available jobs are placed on a map so users
can easily find a job near where they live or want to work, with geographical positioning
based on postal code provided by the Job Bank.

•

OpenGov.se collects information from open data sources and provides information about
projects driven by citizen data. Unsurprisingly, the platform is a citizen-driven project on
open government. It has 2,700-plus members on Facebook who share information on open
government data. The platform will not be updated, but the Facebook group will continue to
exist.5

•

Medicinera.se began as a text-based search tool for non-prescription drugs and provides the
location of pharmacies and stores near the user, which can be displayed in a map view or in
a list view with the ability to see directions from Google Maps. Its newer version has an
artificial intelligence function in which a virtual doctor suggests non-prescription drugs and
where to find them.

•

CrimeTime gathers open data through APIs regarding surveillance cameras, police stations,
hospitals, web cameras, and recent crime scenes in Stockholm to provide safe routes. The
app developers explain their intention “for it to be used as a safety app, if you are walking
home scared to be robbed, take the route with surveillance cameras, walk close to a police
station or hospital” (CrimeTime, 2015).

•

Jamför (Compare Service) is a service of Stockholm City with which individuals can search
and compare city-provided services and choose the provider that best suits their needs. This
service, which earned second place in the 2009 European eGovernment Awards, has 80
services in 13 categories: work, family and relationships, leisure, recreation centers and
leisure clubs, preschool, household, sports/exercise, culture, care for people with disabilities,
care for people with mental disabilities, school, support and services for people over 65, and
elderly care.

•

Lexbase.se is a platform with which registered users can look up any citizen’s last five years
of criminal records and map their location. The company received all information as public
documents from the Swedish court system upon request.

5

This is based on founder Peter Krantz’s statement at Facebook group of the platform.
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Name

Description

Skuggrix.se
Svenskariksdagen.s
e
GovData.se
Din Rutt (Your
Route)
Boreda
(Värderingsdata)
Parkera Stockholm
(Park Stockholm)

Move Stockholm

Jobbkartan

OpenGov.se

Web-based university project
Uses data from parliamentary API and
integrates with Facebook API
Data from Financial Management Authority
Map API

Data on condominium associations across
government agencies, institutions,
associations, and companies
City data for parking spaces

Maps API and city data on schools, health
care, and surroundings

Swedish Public Employment
Service’s API

List of eGovernment sites/projects and data
sets
Medicinera.se
Text-based search for non-prescription
drugs, provides the location of pharmacies
and stores near the user
CrimeTime
APIs and open data regarding surveillance
cameras, police stations, web cameras, recent
crime scenes, and hospitals
Jamför
Database from Stockholm City of 80
services
Lexbase
Has five years of citizens’ criminal records
online and maps their location
Table 4.4 Sample of civic engagement projects

Additional
Information/Status
Inactive
Inactive
Accepts contribution via
flattr.com button
Developed by Marcus
Justesen during the
hackathon
Has more than 20,000 users

Developed by Maria
Hannula, Petra Fihlén, and
Taavi Rahnel from
Capgemini during the
hackathon
Developed by Niclas Behre,
Roland Lönnerbro, and Per
Åkerblom from Relevant,
Henrik Andersson from
Applicate, Björn Andersson
from PAR, and Joakim Skog
from Bisnode AB
Developed by one person
(Ted Valentin); main business
model based on ads
Active website and Facebook
group to share information
Inactive

Originated as a hackathon
project
Part of Stockholm City’s
eServices
Private company

All of these projects illustrate how government, through an open data platform, becomes a
facilitator and provider of data. Some projects were developed by public organizations, while others
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were developed by third-party developers attempting to create value. As described in Figure 4.3,
Stockholm City and national government agencies use the Stockholm Open Data Platform as a place
to share data sets. National government agencies have opened their data sets to comply with legal
changes, use funding, or begin initiatives, and new services and applications were created as a result
of funding received by organizations, hackathons and competitions, or independent developers,
including private companies. Kassen (2013) explains similar patterns were observed in the
telecommunications industry (e.g., open-source operating systems such as Android and Linux) since
those developers are granted unlimited access to the source code and allowed to modify it based on
their needs. In this respect, this study’s findings conflict with Kassen’s analogy of government as an
open source operating system; none of third-party organizations has access to “source code” of
government (e.g., legislation or systems) or can change it based on their needs.

Figure 4.3 Process of open data application development

It can be useful to differentiate between core government services (i.e., public services used
by a citizen such as applying for a building permit or filling out a tax return) and public value66

creating services developed by third-party developers as either a business or civic engagement
project. In Stockholm, 50-plus eServices have been implemented through the Stockholm
eGovernment program, such as the digitization of application forms, permits, and invoices (Kelly &
Nielsen, 2011). These typically involved the digitalization of existing government services,
indicating eServices were developed to meet the short-term objective of increasing effectiveness and
efficiency while not prioritizing long-term eGovernment innovation on product development and
management—risking the short- and long-term productivity, efficiency, and qualitative gains that
could be realized by innovative ICT use (Kelly & Nielsen, 2011). Considering the current state of
eGovernment, it seems that—at least for governments that promotes open data initiatives—a better
analogy is “closed” websites, applications, and operating systems that provide open API to thirdparty developers (like Facebook, Twitter, or the iPhone Operating System [iOS]) with their own
features and applications and allowing these third-party developers to access their data and user
information via APIs. These large platforms would not have the resources to develop all apps and
games (e.g., Apple lets third-party developers access iOS to create apps, leading to an enormous
amount of diverse applications), and third-party developers do not have the rights or tools to access
the platforms’ source code and modify it based on their requirements. While third-party developers
can change anything they want in the source code of Android and Linux, Apple has embraced apps
to their base iOS after third-party developers began creating and using them.
Incentives to Use Open Data. Hackathons, local meet-up groups, incentives from
government agencies, and seminars promote the use of open data. For example, Hack for Sweden is
a unique collaboration by 13 Swedish agencies and organizations to allow third parties to develop
innovative services and products using open data; Vinnova promotes open data with calls for open
data projects and funding. Nordic APIs (http://nordicapis.com) arranges seminars in Stockholm each
year (and in other Scandinavian cities) to help organizations become more efficient, automated, and
programmable through the use of APIs, and it helps third parties create new services and solutions
using existing APIs and data sets. Additionally, third-party developers can use free, machinereadable open data sets provided by public sector bodies to develop new services and solutions for
citizens that are practical and improve quality of life. By using IT tools, citizens can also be a
resource for crowdsourcing additional information that increases these applications’ value, such as
ranking hospitals, reporting crime, providing environmental data, or reporting issues with roads.
Applications developed around open data may thereby transform how local governments and
citizens interact (Kassen, 2013). However, in this case study, open data did not observably improve
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transparency and accountability. Citizens did not have the opportunity to influence government
processes except for accessing digital information and policy documents in a PDF format. While
open data can provide a digital opportunity for transparency and accountability, it alone is not
enough to attain open government.

4.1.4 Discussion
Similar to Kassen (2013), Study 1 concludes with a summary of how open data could
empower citizens at the local level based on studying the Stockholm open data project. Kassen
(2013) listed these four general benefits (Table 4.5): promotion of civic engagement, promotion of
developers' networks and standardization, identification of citizen needs, and the importance of the
non-governmental sector. As presented in Table 4.5, this study’s findings are only in line with
Kassen’s except in terms of promoting civic engagement. In addition, Study 1 also raises the
importance of the government sector, issues related to new tools and standards, and opening data
sets in the open data concept.
Open data promotes…
Kassen (2013)
Civic engagement
Supports
New tools and standards Not discussed
Developers' networks
Supports
and standardization
Opening datasets
Not discussed
Identifying citizen needs Supports
Importance of nonSupports
governmental sector
Importance of
Not discussed
governmental sector
Table 4.5 Comparison of findings

This Study
Partly supports
Partly supports
Partly supports
Supports
Partly supports
Supports
Supports

Civic Engagement
Third-party developers can use free and machine-readable open data sets provided by public
sector bodies to develop new services and solutions for citizens. These services can generate
meaningful information for citizens that is useful and improves their quality of life, as well as allow
citizens to be a resource for crowdsourcing additional information that increases the applications’
value (for example, by ranking hospitals, reporting crime, reporting environmental data, or noting
needed road repairs). Applications developed around open data may thereby transform the way local
government and citizens interact with each other (Kassen, 2013). However, the case study did not
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observe that open data has improved transparency and accountability. Citizens cannot influence
government processes besides accessing digital information and policy documents in PDF format.
While open data can provide a digital opportunity for transparency and accountability, it alone is
insufficient to achieve open government.

New Tools and Standards
Public sector bodies have been collecting and storing data in both digital and offline formats,
although some digital formats are not machine-readable (e.g., scanned documents) and are kept for
storage versus availability to third-party developers. Open data initiatives encourage public sector
entities to collect data with opening data sets in mind, as well as encourage these entities and the
ICT industry to develop new universal standards (e.g., International Aid Transparency Initiative
standards) to make information easier to find, use, and compare. These initiatives would also like to
see tools developed to make open data sets comparable and interoperable. However, “open by
default”—making public data open unless there is a risk to public disclosure—has not been
implemented successfully (OECD, 2018), and data sets are published in a non-uniform fashion due
to different portal software frameworks on the market (Kubler, Robert, Neumaier, Umbrich, & Le
Traon, 2018).

Developers’ Networks and Standardization
According to Meng (2014), open data initiatives bring together new groups of people with
different skill sets and levels in IT, business, and the public sector to engage and challenge common
problems. Open data meetups, hackathons, and seminars aims to stimulate networks and network
activities among residents and third-party developers. Opening machine-readable data sets does not
automatically lead to the formation of value-creating networks; civil society groups must first be
data literate and have access to appropriate data sets (Kassen, 2013). Hellberg and Hedström (2015)
conclude that during open data competitions, only specific groups of people with the skills to
manipulate and code the data sets participate and thus these activities mainly promote networks of
certain groups that may not reflect society in general.

Opening Data Sets
Open data initiatives create instances in which open data is used to develop new services and
solutions. These initiatives, which usually employ hackathons, thereby generate a new environment
to create and promote independent IT developers' professional networks. This helps develop and
69

improve universal tools and even successful web design (i.e., promoting standardization). As
discussed previously, Vinnova has conducted calls to fund open data projects: for example,
SEK800,000 (US96,500) to the Swedish Environment Institute (IVL) and IVL Stockholm to analyze
and provide an open API on environmental data, SEK198,000 (US23,800) to Helsingborg
municipality to open the municipality’s financial data, and SEK198,000 (US23,800) to Umeå
municipality to develop the OpenDataUmeå platform opening eight data sets to realize the PSI
Directive locally.
Swedish Act (2010:566) allows authorities to make data available, and the action plan (2011,
p. 7) formally addresses the goal of making data open. Public sector bodies support the Hack for
Sweden competition and introduce their newly opened data sets for participants to use, which shows
that hackathons, the legal and political environment, and incentives from Vinnova all encourage
these bodies to open data sets. However, according to research on open public data competitions,
Hellberg and Hedström (2015) believe it will be difficult to achieve significant reuse at the local
government level, partly due to the data sets’ limitations; this will limit software developers’ ability
to develop applications and citizens’ interest in these applications, creating further hindrances to
reuse. In addition, Sweden’s ranking in global open data indexes has fallen—for example, from third
to 14th on the Open Data Barometer and eighth to 21st on the Global Data Index, which means that
progress is occurring but not as rapidly as in other countries (Ostling, 2018).

Identifying Citizen Needs
The urgency of a local community’s needs can be assessed by looking at the popularity of certain
types of open data, which may provide the opportunity for the community to understand and
prioritize how to support its residents (Hellberg & Hedstrom, 2015). Furthermore, third party-driven
projects might show how citizens would like to use data and how these data sets can be combined
and provided to create greater meaning and value. However, hackathons’ and open data
competitions’ target group is limited primarily to people with relevant competencies (“Öppna
datakällor,” 2012).

Importance of the Non-Governmental Sector
Open data provides opportunities for the non-governmental sector to use open data sets to
develop applications and services, although a law in effect since 1 January 2010 prevents an unfair
competitive advantage for public sector entities. Kassen (2013) argues the private nonprofit sector
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has a key role in promoting open data. Companies such as Encubator AB, Viktoria Swedish ICT
AB, Softronic 1 AB, Dopter AB, Morus Konsult AB, and MetaSolutions AB have worked on open
data projects and thus demonstrated that the for-profit sector plays a role in the diffusion of open
data. Likewise, hackathons organized by private initiatives and activities or services provided by
for-profit and nonprofit organizations increase opportunities for networking and for leveraging open
data sets. In addition, having non-governmental organizations (NGOs) that work with open data is
crucial for open data innovation (Safarov et al., 2017).

Importance of the Governmental Sector
The public sector plays a critical role not only in opening data sets but also in providing
incentives and toolkits for use. Government organizations should develop communication and
learning process by engaging citizens and other stakeholders in the ecosystem (Ruijer et al., 2018).
Vinnova promotes open data through funding for open data-related projects, with 40 projects funded
totaling SEK15,905,780 (US1,915,076) in 2012 through two separate open data calls (“Öppna
datakällor,” 2013). In 2013, Vinnova issued a third call and funded 19 projects totaling
SEK7,153,563 (US861,298) (“HackForSweden,” 2014). These projects incentivized public sector
bodies to open their data sets and private actors to work on open data applications. Other examples
include the City of Stockholm’s open data contests in 2012 and in 2014 and Hack for Sweden, a
two-day open data hackathon event in Stockholm in 2014 with 13 government agencies and public
organizations actively collaborating with participants (Bonina, 2013; Foulonneau et al., 2014; The
Knight Commission, 2009); Hack for Sweden is now supported by 30-plus Swedish agencies and
the number of supporting organizations is increasing.

4.1.5 Conclusion
Digitalization efforts targeting government services have provided new digital services such
as the Swedish E-identification Board’s promoting and coordinating electronic identification and
signatures for the public sector’s eServices. Today, a Swedish resident does not need to go to a public
authority to receive address registration documents, declare taxes, or even start a company. All of
these tasks can be completed using electronic platforms and electronic ID cards that can be issued
by either private or public actors; in fact, the main issuers of e-IDs are banks and a large
telecommunications operator. eGovernment platforms have made public sector bodies more efficient
through computerization of processes.
71

However, the main challenge has not changed: to find a method of civic engagement using
eGovernment platforms (Kassen, 2013). These efforts all take a top-down approach in which the
needs of citizens (services, solutions, and information) are defined by public organizations. While
public services are easier to process, civic engagement has not increased. Opening data may be a
solution to engage citizens and third parties in developing services and applications, but the
Stockholm open data project has so far not achieved all of its objectives. If its success continues, it
could be a way to shift governments from a supplier perspective to a consumer demand perspective.
It can make citizens co-creators of government services instead of only users. Another paradox that
citizen-driven projects could resolve is how to make projects more sustainable. Projects such as
skuggrix.se, svenskariksdagen.se, and medicinera.se were not able to survive. Sustaining a citizendriven project requires a sustainable business model or at least long-term interest in supporting these
projects through public funding. With a limited number of applications currently arising from the
Stockholm open data project, no specific business model has been tested and proven successful in
building a sustainable business or project around open data. However, these projects could perhaps
explore the option of bundling with other products and services to spread costs and uphold interest
from third parties.
In terms of this study’s limitations, this case study investigates one city in Europe and thus
generalizability of findings from one city and one platform is of concern. Additionally, the open data
portal and open data ecosystem is changing rapidly, and the findings are thus influenced by the
rapidly changing environment.
In terms of directions for future research, many organizations that generate and own large
amounts of data do not fully appreciate the benefits of open data, and there is no guarantee for
positive outcomes when this data is released—particularly if the data is not made sufficiently
accessible and understandable to end users (Foulonneau et al., 2014). It would be valuable to explore
how to achieve positive or expected outcomes. Additionally, the services created by third parties
have not yet been sufficiently successful and sustainable (Foulonneau et al., 2014). In Stockholm,
some initiatives began due to personal interest, due to receiving support and incentive from
government agencies, during hackathon competitions, or by creating a business around open data.
However, not all of these projects lasted; for example, OpenGov was one of the earliest open data
initiatives in Sweden, but its the founder wanted to work on other projects and it is thus inactive
except for a Facebook group about open data activities in Sweden. Research should explore the
reasons behind the discontinuation of these projects to provide a foundation for more successful
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future implementation, including researching the value chain of open government data, key factors
in data use, the lack of business examples around open data, and limited citizen engagement in open
data projects.
Additionally, citizen privacy concerns are an area of potential interest. As an example,
Lexbase.se allows individuals to look up a friend's or neighbor’s last five years of criminal records
online and map their home because the company requested this information as public documents
from the Swedish court; the Data Inspection Board thus could not act against the site since the site
does not need to follow the Data Protection Act and had legal protection to publish the information
(Datainspektionen, 2014). It was the hosting company, Bahnhof.se, that ended its contract with
Lexbase after hackers downloaded the private data (including payment information) of Lexbase’s
customers. Bahnhof saw the conflict between the right to access information and the right to privacy,
with the company electing to support privacy and its CEO, Jon Karlung, even calling for a public
debate on this dilemma with a press release (“Bahnhof,” 2014). This incident shows the challenge
government bodies face in ensuring the privacy of individuals without restrictions on the freedom
of information, expression, and access to open data. Other potential future research areas include
multi-case comparisons between cities to identify success and failure factors for open data portals,
understanding other stakeholders in the open data ecosystem to help government organizations learn
how to deliver value with open data by engaging citizens and other stakeholders (Ruijer et al., 2018),
and conducting a longitudinal study following the development and change of an open data platform
over time.
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Study 2: Mapping Stakeholder Roles in the Swedish Open Data
Ecosystem
Study 1 demonstrated how non-governmental and governmental actors network and
collaborate to deliver open data projects and how key factors influence open data projects. Study 2
further explores these actors.

4.2.1 Introduction
Open data is a trending topic among both practitioners and researchers, with World Wide
Web inventor Tim Berners-Lee saying of the latest Open Data Barometer, “Now is the time to
resource and implement open data throughout the world.” (World Wide Web Foundation, 2016)6
Public authorities are opening their data sets, but this is not an end in itself; rather, it is the first step
of a long process to create value (Berrone et al., 2016; Broster David, Bacigalupo, & Misuraca,
2011). At the same time, open data is not merely a technical subject but also involves policy, legal,
economic, financial, organizational, and cultural challenges and can be examined from economic,
social, technical, institutional, operational, political, and legal perspectives (Attard et al., 2015;
Immonen et al., 2014). The lack of consumers using existing open data portals indicates more
research is required to identify and account for the factors influencing participation in and use of
open data (Attard et al., 2015; Immonen et al., 2014). It also creates challenges in engaging
stakeholders to innovate in terms of how they interact with government and develop applications
(Sandoval-Almazan & Gil-Garcia, 2015).
Several studies have examined open data as a political phenomenon (Robinson et al., 2009;
Vogel, 2011), yet a lack of research exists on how open data should be implemented to best benefit
citizens (Kassen, 2013). Yang and Wu (2016) propose open government data should be thought of
as an innovative process in which government organizations must “adopt the concept through data
set preparations in open source formats, implementations of application programming interface, and
data distribution using open data platforms for providing public access” (p. 279). However, the Open
Data Barometer’s third edition shows slow progress in open data adoption. The many existing open
government plans and policies are not reflected in the quantity of open government data, with only
two countries’ public data capable of being considered open and almost 90% of 1,380 government
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data sets remaining closed (Web Foundation, 2016). The remaining 10% satisfying the requirements
for openness have low data quality and tend to be difficult for potential users to access, analyze, and
work with (World Wide Web Foundation, 2016; Yang & Wu, 2016).
These significant challenges must be addressed, although there are a wide variety of potential
stakeholder roles. Thus, an in-depth understanding of an open data ecosystem is critical to effectively
pinpoint problems and determine potential methods to overcome them. Hence, the research question
for Study 2 was: Who are the main stakeholders utilizing open data, what is their position in
the ecosystem, and how do they collaborate?
To address this research question, Chesbrough’s (2003) and West and Bogers’ (2014)
frameworks were combined to define and describe the main stakeholders in Sweden. Understanding
and analyzing the origin and use of this open data supply chain requires an appropriate method to
investigate its complex web of actors and consumers—not unlike assessing a biological ecosystem,
as methods from the natural sciences are appropriate when examining economic, social, and
socioeconomic phenomena. Therefore, considering the scholarly work described in the preceding
literature review, it is vital to understand open data at various stages of local communities, to explore
the current state of this interdependent open data ecosystem, to identify its key stimuli, to chart its
natural dynamic, and to map its complex interdependencies in order to identify challenges and
obstacles and better develop appropriate responses.

4.2.2 Conceptual Framework
The open data ecosystem outlined in this study (Study 2) was analyzed using a theoretical
framework adapted from Chesbrough (2003) and West and Bogers (2014). Chesbrough (2003)
defines modes of the innovation process as funding, generating, or commercializing innovation.
Similarly, West and Bogers (2014) present a process model for obtaining, integrating, and
commercializing external innovations, to which they add non-recursive paths involving reciprocal
interactions with co-creation partners. This model is used to sort and categorize the main
stakeholders using open data and their interactions. This model (Figure 4.4) forms the lens through
which the empirical material was studied: a four-phase process model of open innovation and modes
of innovation. Sweden was the unit of study, and information was used from government websites,
open data portals, online databases, press and periodical articles, and official press releases,
statements, speeches, and documents to gain insight into open innovation, open data, and
eGovernment via the framework.
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•Innovation investors
•Innovation benefactors

Funding
innovation

Generating
innovation
•Innovation explorers
•Innovation merchants
•Innovation architects
•Innovation
missionaries

•Innovation marketers
•Innovation one-stop
centers

Commercializing
innovation

Non-recursive path
Figure 4.4 Open innovation ecosystem: A four-phase process model of open innovation and
modes of innovation

4.2.3 Results and Discussion
Describing a living ecosystem is not an easy task. When looking at diverse actors in Sweden
using an ecosystem perspective, their relationship to open data and to each other becomes more
visible.

Funding Innovation
Until recently, innovation was fed largely by corporate in-house R&D budgets, but funding
has expanded with the introduction of venture capital and angel, corporate, private equity, and small
business investment. These new innovation funders provide alternatives to complement or
supplement corporate research budgets and are more long-term-oriented while emphasizing research
and discovery (Chesbrough, 2003). Companies are more frequently becoming benefactors versus
investors, leveraging the money spent on high-potential nascent research efforts to gain the “first
pick” of ideas, which they can then feed into innovation processes targeting their sector or another
sector of interest. This new dynamic is a result of the substantial rise in private foundations,
particularly ones backed by affluent private individuals engaging in philanthropic forays into
research—for example, Oracle Chair and CEO Larry Ellison setting up a foundation and providing
US50 million annually for cancer research (West & Bogers, 2014).
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Innovation Investors and Benefactors. Some actors can be regarded as “innovation
investors” for open data and eGovernment in Sweden, investing in long-term projects and make
plans and commitments beyond the initial phases of support they provide. Although functioning in
a free market, Sweden is very much of an investor in innovation, both directly and through
foundations and agencies. The public-private funding partnerships are extensive but impossible to
quantify with current data; for example, the Swedish Government is currently running a four-year
implementation program called “digital first” to enhance digital collaboration and create citizencentric 7 open government that supports innovation and participation (OGP, 2018). The Nordic
Innovation Accelerator is another example as an open innovation platform that invests in diverse
fields much as a venture investor, as is The Knowledge Foundation, a more “traditional” foundation
that works with open innovation methods. By contrast, Vinnova, SIDA, and Chalmers Ventures are
“benefactors,” institutions that have supported startup projects in open data and open government.
They are benefactors because they serve more as incubators for the startup phase and prefer to extend
their reach rather than to stay with projects in the long term.

Open
Data
Exclusive

Active
Since

Category

No

N/A

Governm
ent

No

2006

Business

http://www.kks.se/

No

1994

Nonprofit

https://www.digg.se/

No

2018

Vinnova

http://www.vinnova.se/

Yes,
departmen 2001
t

SIDA

http://www.sida.se/

No

1995

Chalmers University
Ventures

http://www.chalmersvent
ures.com/

No

1990s

Type

Organization

Innovation
investors

Swedish government
Nordic Innovation
Accelerator
The Knowledge
Foundation
Agency for Digital
Government (DIGG)

Innovation
benefactors

URL
http://www.government.s
e/
https://www.nordicinnova
tionaccelerator.com/

Table 4.6 Innovation investors and benefactors

7

In Swedish, “Medborgaren i Centrum,” meaning “Bringing the Citizen to the Heart of Government.”
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Public Administration and Civil Servants. A bottom-up model appears to exist in public
administration, with good initiatives often arising from bureaucratic initiatives as opposed to
political prerogative. While in Sweden the practice of opening data varies widely by public
institution, a national agency exists with a department devoted to open data innovation: Vinnova.
Founded in 2001, Vinnova, seeks to renew Swedish industry and economy through selective funding
and has a special funding line for open innovation, stating: Vinnova’s open data section, which has
three staff members, seeks to not only fund but also support discussion and conferences around open
data; its main priority is to increase public awareness around open data opportunities. Vinnova
supports a substantial proportion of open data innovation within Sweden, having funded nearly 100
diverse organizations working with open data and helping diversify the open data ecosystem by
deliberately supporting a broader range of actors; on its funding call webpage, Vinnova explains, “A
necessary first step in this form of innovation is the opening of data sources. Therefore, Vinnova has
a call providing support for those who want to open up their data. The next step is support to creative
solutions created by interested citizens, researchers, hackers, businesses and nonprofit organizations
using the data.”8

Year

Funded
Projects

Organizations
Receiving Funding

Non-Governmental
Agencies Funded

Total (SEK)

2012

37

33

22

14,600,780

10
9
22

7,898,063
5,567,788
7,604,335

2013
20
18
2014
18
15
2015
44
29
Table 4.7 Vinnova funding, 2012-159

Other Government Agencies. Since 2011, Sweden has published two action plans:
According to Sweden’s Open Government Partnership Action Plan 2014-2016, “Sweden is a mature
eGovernment nation with a high degree of transparency and efficiency. Sixty per cent of Swedish
citizens use eServices. There are over 3800 eServices in place (over 1000 of which are machine-to-

http://www.vinnova.se/sv/Var-verksamhet/Strategiskt-viktiga-kunskapsomraden/Tjanster-och-IKT/Oppeninnovation/Oppna-data/ Last accessed January 2016 –(Update 2018: Vinnova website had a major change and old
webpages and urls are not available anymore.)
9
Collected and adapted from http://www.vinnova.se/sv/Var-verksamhet/Strategiskt-viktiga-kunskapsomraden/Tjansteroch-IKT/Oppen-innovation/Oppna-data/ and with help from Eric Borälv. (Update 2018: Vinnova website had a major
change and old webpages and uls are not available anymore.)
8
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man) and forty per cent of government agencies work actively with open data” (p. 4). According to
midterm report for the Open Government Partnership Action Plan 2016-2018, although many goodquality services are available and many important services and data sets are generally well
engineered according to user reviews, a sizeable proportion of this 40% is rather passive and lacks
built-in usability. Additionally, the Swedish Innovation Strategy for 2020 mentions “open data” only
a single time in 105 pages and uses the vague notion of “openness” more frequently; it mentions the
word “innovation” 423 times and “open innovation” five. This could illustrate how slowly open data
and innovation are being linked in the public discourse.
In terms of other key public actors in open data, a leading agency is the Swedish
Environmental Protection Agency. The agency appears to have recognized—much like its
counterparts in the UK and a number of other European countries—that open data is highly pertinent
to both direct innovation and business model innovation in terms of tackling environmental issues.
Björn Risinger, the agency’s director general, recently said, “Open data is our new legal/common
right and this analog will be used in this project as well” (Pernilla Näsfors, 2016). Another important
actor that can spread ideas on open data is the Swedish Association of Local Authorities and Regions,
which has an active open data section and actively promotes the idea to its members (SKL, n.d.).
Additionally, Lantmäteriet—the mapping, cadastral and land registration authority that has tasks that
include registering and securing the ownership of all property as well as managing borders—has
changed license terms for its data from CCBY to CC0, meaning the source no longer needed to be
specified after September 2017 (Lantmäteriet, 2017).
Politicians. Domestically, open data is not sufficiently part of the current political agenda to
be considered a driving force. The Swedish Association of Local Authorities and Regions is one of
the strongest bottom-up drivers of open innovation in Sweden, stating that “there is a simple and fast
way to get started publishing open data” and its coordinator manager for open data stating, “We
hope that we can encourage municipalities to increase publishing information from their own
operation systems by extension” (Swedish Association of Local Authorities and Regions, 2015). The
country’s ruling parties support the importance of open data and data transparency, according to the
front page of the Swedish government information portal, Sweden.se (“Openness shapes Swedish
society,” n.d.).
In terms of comparative politics, Swedish municipalities and regional authorities are known
to own many of their creative processes, with the opening of data increasingly endorsed in statements
by politicians such as a recent one by Robin Karlsson of the Nya Moderaterna party: “The County
79

Council is sitting on a gold mine of information, the problem is that it often stays inside the
doors…By making this information available, we can get more people to work together to make
Sörmland Sweden's healthiest county” (Moderat, 2015). Additionally, Sweden’s Pirate Party,
although not growing in strength, has filled a niche in advocating for intellectual property ultraliberalism on a universal scale. In 2013, the party took a hard line on an open data agreement by
voting no on a “watered-down” draft in favor of a much stronger one: “Open data and free models
are simply the best for both social interaction and the economy in general, according to many
studies,” said Amelia Andersdotter of the Pirate Party. “None of the ongoing projects in the
[European] Union will be helped by the agreement as it stands now. We might as well wait to solve
problems with a second reading, rather to throw away a half-finished product into Union law.”
(Piratpartiet, 2013) On the opposite side of the ideological spectrum, the ruling Social Democratic
Party has supported thorough open data initiatives, such as the ones undertaken by the City of
Örebro. For example, Minister Ardalan Shekarabi said, “Open data, among other things, created new
opportunities in the e-business sector, while it has increased the accessibility and transparency for
municipal citizens” (Socialdemokraterna, 2015). Additionally, the liberal Folkpartiet has supported
municipal efforts to open data sets—for example, in the northern Stockholm municipality
Sundbyberg.
Non-Governmental Organizations. A sustainable ecosystem around open government data
requires NGOs such as the Open Knowledge International that work with open data projects (Safarov
et al., 2017). Nonprofit organizations focused on open data are a relatively recent development in
Scandinavia, and their true impact has yet to be gauged. A natural role for nonprofits in the Swedish
open data ecosystem might be to curate and market open data opportunities and to support the
innovation chain with effective matchmaking. These efforts can help newcomers in an ecosystem
overcome their primary challenges: finding a voice and finding a niche. As examples, Chalmers
University (a technical university in Gothenburg) has helped foster open innovation based on open
data with more than 100 projects (Chalmers Ventures, n.d.); another large nonprofit is the Swedish
Standards Institute, although its expansion in both marketing and matchmaking has been slow and
it serves primarily as an index provider. In addition to institutes and universities, small organizations
are beginning to find niches inside this ecosystem: Wikimedia and Open Knowledge Sweden are
two examples of nonprofits that engage in the ecosystem as innovation missionaries. Their mission
is to market, promote, raise awareness, document, and foster interaction on fields related to open
data and its role within open innovation and eGovernment. Both organizations function similarly,
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with a subtle difference being that Wikimedia also provides funding as an innovation investor while
Open Knowledge Sweden seeks to catalyze interactions within the diverse sections of the open
knowledge ecosystem.

Generating Innovation
Chesbrough suggests organizations generating innovation can be divided into four
categories: innovation explorers, innovation merchants, innovation architects, and innovation
missionaries (see Table 4.8).

Type

Innovation
explorers

Innovation
merchants

Innovation
architects

Organization

URL

Open
Data
Exclusi
ve

Forum for
Social
Innovation in
Sweden

http://www.socialinnova
tion.se/

No

SSC Space

http://www.sscspace.co
m/

No

Nemo-Q

http://www.nemoq.com/

No

Since 1978

Sitevision

http://www.sitevision.se
/

No

Since 2014 Business

No

Since 2002

Business

No
No

Since 2006
Since 1999

Business
Business

Yes

Since 2007

NGO

No

Since 2007

NGO

Yes

Since 2015

NGO

STING
KYAB
Bisnode
Wikimedia
Sverige

Innovation
missionaries

FORES

http://www.stockholmin
novation.com/
http://www.kyab.se/
https://www.bisnode.se/
https://se.wikimedia.org/
wiki/Huvudsida
http://fores.se/aboutfores/

Open
Knowledge
www.okfn.se
Sweden
Table 4.8 Innovation organization category examples

Years
Active

Since 2008

Category

Nonprofit

Since 1972
Business
Business

Innovation Explorers. Innovation explorers focus on the discovery element of research, part
of the traditional corporate R&D center (Chesbrough, 2003). Chesbrough describes interesting
developments at public research institutions, and Table 4.8 provides examples. One example is the
highly efficient combination of services from different agencies available via the portal created by
the Swedish Social Insurance Agency (Försäkringskassan) to make its services more accessible to
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migrants and new arrivals to Sweden. Despite being incomplete, it is already attracting users as a
data broker, and it was born out of a one-stop idea—building a portal for migrants—emerging from
the Mötesplatsen för Nyanlända project. The Swedish Social Insurance Agency had an existing large
number of eServices users and is arguably a pioneer for government eServices in Sweden; while a
significant culture of eGovernment service use exists in Sweden, very little of it comes from citizen
initiatives. The Swedish Migration Agency (Migrationsverket) provides extensive services, although
many still require an office visit; most other agencies in Sweden provide some form of eServices for
their interaction with citizens. Another interesting example is the open data portals of different
municipalities (e.g., the Open Stockholm portal), a service with a growing number of participants—
particularly explorers in the innovation ecosystem.
Also worthy of consideration is OpenAid, which seeks to render transparent all aid funding
from the Swedish government (such as directly from a ministry or the Swedish International
Development Cooperation Agency, Sida). Although the site is extensively designed with numerous
data sets to guide the public and the public sector, there have been suggestions that citizen
involvement has been lower than initially expected and the site is instead mainly used by parties
relying on the organizations’ funding—thus, falling short of the original intention to help shape
development aid policy with the participation of the Swedish (and perhaps non-Swedish) public.
Open Data Impact conducted a case study on OpenAid.se, which noted in its “key takeaways”: “A
lack of clearly defined, high-level political commitments to publishing open data and enabling reuse
can create major, but not insurmountable challenges. While Sweden now boasts such high-level
commitments, throughout much of openaid.se’s development, no such policy existed” (Clare,
Verhulst, & Young, 2016). Furthermore, citizen input on OpenAid’s development was insufficient
even though it was officially a priority of the Swedish government during its construction, as the
case study notes:
“When Sida first launched openaid.se in 2011, user experience wasn’t a key priority.
As such, the site offers limited opportunities for citizen engagement or interaction.
The only feedback channel is an opinion button, which people use for reporting bugs.
Usability is also a concern, and project titles often contain cryptic terms that are
interpretable only to those who work internally on projects, making them difficult to
understand for a wider audience. As such, there is a need to raise awareness among
staff to ensure the accessibility of data for outside users” (Clare et al., 2016, p. 12).
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User participation in Sweden is stuck in a closed circle of undernourished efforts, and OpenAid
illustrates how policymakers’ lack of faith that citizens would participate leads to bypassing
participatory mechanisms as an architectural priority. Most likely, a lack of effort to instill a culture
of participation and market-structured citizen-input opportunities cause a failure to participate.
Innovation Merchants. Merchants also scout and function as explorers, but they intend to
aggressively patent and acquire intellectual property, and enthusiastically sell and broker it to third
parties (Chesbrough, 2003, p. 39). The merchants in Table 4.8 see market value in open data
innovation and have bought and sold efforts within the Swedish ecosystem.
Innovation Architects. Innovation architects serve as a sort of curator in a complex
innovation ecosystem. They “develop architectures that partition this complexity, enabling
numerous other companies to provide pieces of the system, all while ensuring that those parts fit
together in a coherent way” (Chesbrough, 2003, p. 39). These actors bring frameworks to the
innovation value chain and cut through the chaos, modularizing the research so that different
components can function jointly after being separated within the innovation process; this allows for
an industry to emerge around these network of companies, which can lead to collaboration and thus
allow for innovation within a greater innovation ecosystem (Chesbrough, 2003). Chesbrough
provides as an example Boeing, which creates an overall design of an airplane while other companies
(GE, for example) can use the set standards to complete the process with smaller components with
a certain degree of innovative freedom. Innovation architecture is complex, is expansive, and
demands a rapid pace: when collaborating on such complex endeavors, timing is particularly
essential. The very culture of innovation architects contradicts the “do-it-yourself” nature of other
propriety models (Chesbrough, 2003). Architecture also must function in a more complex profit
environment; when the creation process is divided, profitability for individual partners can be
affected due to profit sharing, making it more challenging to reach economic sustainability
(Chesbrough, 2003). Another organization that fits this category is KYAB, which helps industries,
businesses, and property owners reduce their energy consumption through measurement,
visualization, and counseling; KYAB received SEK786,580 from Vinnova to develop APIs and tools
for data sharing.
This category of startups functions as “innovation architects” because of their ability to
gather data and influence their innovation chain while providing external input. The greatest
frequency of projects combining open data and open innovation is found in the app market, which
is thriving in industries as diverse as airlines and pharmaceuticals companies. An example is Omega83

Pharma.se, collecting non-prescription medicine use via its apps and SAS Airlines trying to gather
better data on customer preferences and needs while providing essential information via an app.
STING, a Stockholm startup incubator and investor, has supported a number of open source and API
projects since 2002.
Innovation Missionaries. Actors driven by a cause or mission in their research and
innovation efforts are referred to as missionaries (Chesbrough, 2003). Wikimedia Sverige and Open
Knowledge Sweden are two nonprofit organizations that promote, raise awareness, and work on
projects related to open data. Another actor is Nordic APIs (http://nordicapis.com), which arranges
several seminars per year in Stockholm to disseminate knowledge in order to help organizations
become more efficient and more able to develop new services and solutions via the use of APIs.

Commercializing Innovation
Marketing is important to innovation much like metadata is to data. Chesbrough (2004)
argues this mode of innovation is dominated by innovation marketers and one-stop centers.
Innovation Marketers. Often, marketing is not performed by the actors involved in open
innovation mentioned thus far. The function of innovation marketers is to increase profit margins
through the promotion of ideas, and their success requires a deep understanding of both the subject
matter and the market context. These marketers also play a key role in timing launch activities and
are thus good brokers of the ecosystem’s ideas (Chesbrough, 2003). Chesbrough gives as examples
Pfizer, a pharmaceutical company with a product catalog that has largely external origins, and IBM,
a company that uses IT solutions from any vendor—including its competitors (Chesbrough, 2003).
Due to a healthy open data policy in municipalities in recent years, a vibrant array of apps is available
based on city open data(SlowTravelStockholm, n.d.). Overall, this sector is growing rapidly in
Sweden, and scores of small and medium enterprises (SMEs) have begun to use open data as part of
their service and product development. SMEs in Sweden can be categorized as innovation marketers.
For example, MetaSolutions AB has software products but also uses solutions by other organizations
as needed.
Organization

URL

World Favor
http://worldfavor.com/
Dopter
http://dopter.se/
Meta Solutions https://metasolutions.se/
Table 4.9 Innovation marketer examples

Open Data
Exclusive
No
Yes
No
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Years Active

Category

Since 2010
Since 2006
Since 2011

Business
Business
Business

One-Stop Centers. Innovation one-stop centers provide comprehensive products and
services. They take the best ideas (from whatever source) and deliver those offerings to their
customers at a competitive price (Chesbrough, 2003). This rare but growing breed of organizations
provides a truly integrated package. They do not discriminate against ideas based on their origins,
as their sole concern is quality, and they both market and deliver these competitively to the
appropriate markets (Chesbrough, 2003). While some companies focus on funding, generating or
commercializing innovation, one-stop centers do all three (Carrara et al., 2015). In Sweden, no onestop centers can be identified in the open innovation ecosystem, although a multi-agency project
provides a “single” point of access for open data (oppnadata.se); this new portal already has 330
machine-readable data sets available in its index and is built to grow exponentially, although it does
not function as a one-stop center.

Non-Recursive Path
The open innovation process around open data appears strikingly collaborative. In most
stages of the innovation process, open feedback and interactive co-creation are the norm. For
example, the three main open data portals described earlier (oppnadata.se, kolada.se, and openaid.se)
were created through partnerships and after a phase of broad consultation. According to
eGovernment Project Manager Pernilla Näsfors (2016), “More help using open data can be available
to more actors that build climate smart services or examine how municipalities can fit in this
service.” Active citizens, like supportive politicians, influence the process and help enable it through
active use, promotion, and endorsement.
Suppliers and Partners. Brokerage and generic joint investment in open data remain
underexplored. Although they materialize in certain instances, the largest supplier by far is the
Swedish state. Swedish Association of Local Authorities and Regions (SKL) has engaged in
marketing open data and promoting it through several partnerships(SKL, 2016). Most notably,
Kolada.se, a linked open-data portal that collects over 5,000 key data figures from Swedish
municipalities and makes them accessible via APIs. One of the most substantial efforts by a cluster
of organizations, including Vinnova, is oppnadata.se. While still under collaborative construction,
this effort is a milestone for standardized data dissemination in Sweden, and its clean, sleek build
could serve as a model for similar ventures internationally:
“It will serve as a catalogue, in the sense that it will identify the data sources of the
data owners (the portal is not a custodian of data). The goal is that the portal should
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be simple to use, with clear licenses and conditions, provide support for data reuse in
innovation, and enable sharing of resources and solutions. This platform is a first
version, which will primarily be used to evaluate the technical solution. Therefore,
the number of data sources is limited for the moment. The platform is clear, and much
development remains - we wish consultation and proposals for the next step. In late
January [2016] we will organize a discussion on the evaluation and further
development.”10
However, the constituent document preceding the oppnadata.se portal reveals a lack of identifiable
suppliers with enough scale to support a true open data initiative. It also seeks to address the issue
of Sweden falling behind in participation, despite having an exemplary set of legal preconditions
and basic infrastructure.
As another example, Statistics Sweden makes all of its statistics available via an API, which
creates significant potential for innovation around the supply of its key statistics. Its website notes,
“The ambition to improve the conditions for further use of public information from government
agencies is on the government's digital agenda. It is also something that is regulated in the PSI
Directive and Inspire Directive from the EU” (SCB, n.d.) API use is also limited based on the caller's
IP address; the caller can make a maximum of 10 calls within 10 seconds. Additionally, as of 1
September 2018, a new government authority—the Agency for Digital Government (DIGG)—
supports and promotes digitalization of public sector.
Meetups, Hackathons, and Hack for Sweden. Hack for Sweden is a unique partnership of
30-plus Swedish agencies and organizations, a number growing every year. Partner organizations
contribute data, finances, and other resources during the actual hack weekend, and it has included
since 2014 a competition in which students, developers, data journalists, innovators, and government
agencies compete to develop the best digital service using open data. Entries are evaluated based on
four categories: visualization, business value, public benefit, and cost efficiency. Hack for Sweden’s
partners can be viewed as a “mini-ecosystem” since all are different public bodies with different data
sets that together provide access to a comprehensive opened and unopened pool of data. When these
organization attempt to innovate together with external catalysts, they can apply economies of scale,
achieve a vibrant innovation ecosystem, and attain cost-cutting, quality of output, quality of outreach
and marketing, and access to more resources and good practices. Additionally, Nordic APIs is an

10

http://oppnadata.se/about year: 2016 May
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important organization promoting the use of APIs to help average API practitioners to enhance their
activity and spreading understanding on APIs’ role in open data innovation; the organization’s
collaborative business model relies on regular partnerships, which makes it a prime example of a
capable enabler within Sweden’s innovation ecosystem. Open Knowledge Sweden and Wikimedia
also organize unofficial meetups that bring actors from a wide array of sectors together to discuss
and develop collaborative open data and eGovernment projects—making them organizations
enablers as well as innovation missionaries within the Swedish ecosystem.

4.2.4 Conclusion
The world’s first Freedom of Information Act was adopted by the Swedish parliament in 1766, and
its key successes were the abolishment of political censorship and the gaining of public access to
government documents (Björkstrand & Mustonen, 2006; Manninen, 2006). These early milestones,
albeit impressive, have fostered a certain degree of comfort and, arguably, have lessened civic
engagement. Sweden can still evolve in this area, and a number of market actors engage in opening
data sets through “old school” legal obligations rather than a drive for innovation. For this reason,
there is also an underdeveloped segment of actors and many passive actors who are not reaching
their full potential as contributors to the Swedish open data ecosystem, and a critical proportion of
the actors are private individuals and consultants responding to the funding environment rather than
established organizations operating with more sophisticated business models. Open data innovation
does not receive priority outside of big data or even private proprietary data endeavors. In a country
where databases are still frequently sold and transparent salary and address information is a means
of closed-source profit, there is resistance to “giving away” traditional profit sources. Additionally,
Sweden is a heavily government-financed country, which translates to fear among public officials
that they must push the entire movement themselves. With the highly proprietary approach to data
within the business and non-governmental sectors, this leads to occasional skepticism toward the
“open first, profit later” approach.
PricewaterhouseCoopers’ 2014 evaluation of open data use in Sweden found, “With the
Swedish tradition of transparency in public administration and high level of technological maturity,
Sweden has achieved progress working with open data” (Kolsjö & Sellevy, 2014, p. 31). However,
their study concluded that, “according to the E-delegation’s recent survey, more than two-thirds of
the authorities has not delegated the responsibility of working with open data to anybody and about
half of them have no planned budget for open data activities” (Kolsjö & Sellevy, 2014, p. 31). These
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conditions have slowed and fragmented the development of modern, vibrant eGovernment in
Sweden despite the fertile legal, social, and democratic context. Municipalities and regional
governments (a key echelon of Swedish governance) engage very selectively in eGovernment
projects, with public participation being as rare as instances of web-based measurement of public
opinion. In 2018, the Agency for Digital Government, (DIGG) was created to address complex and
fragmented governance of digital administration—meaning to instead of simplifying the complex
legal and governance structure to address this complexity, another layer of governance was added.
Another element is that even when factoring in individual initiatives and multiple instances of
stalwart government support, a lack of support remains among political parties and the press for
open data. Some individual public officials act as enablers, and important occurrences of open data
promotion appear in government strategies and documentation, but the link between innovation and
data has not been made in policy agendas, and it thus rarely enters mainstream discourse. The
Agency for Digital Government’s activities and support for open data have yet to be seen.
Overall, Sweden seems to be on the verge of including, and therefore empowering, its
citizens through active open data use. However, APIs and open data remain dismissed as a “geek
project,” with knowledge about visualization, points of access, data depositories and indexes—and
even a basic understanding of what open data is—low in Sweden. The paradox remains that even
though Sweden has an exceptional funding and professional environment around open data, as well
as longstanding legal precedents creating excellent preconditions for eGovernment, there is still
insufficient prioritization and support for it to become an effective platform for interaction between
people and the state. Other weaknesses in the ecosystem are the lack of a one-stop center, which
may resolve the hindrance of open data innovation; a one-stop center should be created to realize
open data innovation.
Study 2 explored and categorized open data ecosystem players from the perspective of open
innovation. To our knowledge, this research appears to be the first to focus on exploring open data
ecosystem players in Sweden and the first to use the modes of innovation framework for analysis.
The modes of innovation framework can also be used for other countries as an effective
categorization scheme for pinpointing the main stakeholders and determining which types of
stakeholders might be missing (and thus why open data innovation is occurring more slowly or not
at all). The findings may help open data stakeholders such as policymakers, public organizations,
and private companies to develop proper strategies for open data adoption.
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This study had several limitations: First, it focused on Sweden’s open data ecosystem.
Similar studies should be applied in other countries to assess differences in stakeholder types and
activities to refine knowledge and gradually expand the scope of relevance. Second, the studied open
data ecosystem is vibrant and rapidly evolving. The actors and stakeholder categories change
rapidly, so it is difficult to maintain an updated ecosystem description. Additional studies, in Sweden
and other countries, can provide more insights into open data ecosystems and improve the
frameworks so these ecosystems can be analyzed more rapidly and effectively.
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Study 3: Examination of Open Data Projects and
Organizations
Study 2 discussed the actors in the open data innovation ecosystem working on open data
projects. Study 3 more closely examines these projects and the organizations working with open
data.

4.3.1 Introduction
The Internet has decreased the cost of collecting, distributing, and accessing information,
services, and resources, and—although the concept is not new—open data in both the private and
public sectors has concurrently gained attention in recent years. Open data is expected to create
substantial economic value alongside these developments, with the market size for open data in the
EU 28+ countries expected to be EUR75.7 billion in 2020 (Janssen et al., 2012). Despite such
estimates, providing unrestricted data is not enough to enhance openness and economic growth, as
the process of creating public value from open data remains neither mature nor well understood
(Janssen, Charalabidis, & Zuiderwijk, 2012). This is most likely at least in part because few open
government initiatives have been systematically assessed in terms of their execution and outcomes
(Sandoval-Almazan & Gil-Garcia, 2015).
Greater open data use requires greater understanding by governments of stakeholders
(citizens, entrepreneurs, and researchers) to make informed decisions on how to supply data
(Zuiderwijk, Janssen, & Dwivedi, 2015). Yang and Wu (2016) consider open government data as
gradually becoming embedded in government agencies, but they argue governments must adapt via
actions to prepare and distribute open data sets while adopting open data technologies to engage in
the open data initiatives. To create more specific knowledge around the process of open data
adoption, the research question for Study 3 was formulated as: Which issues influence open data
adoption for open data projects and how? To answer this question, the study used a grounded
theory mixed-methods approach. Analysis began with coding qualitative data obtained via semistructured interviews and then involved combining the resulting qualitative findings with
correspondence analysis of the coded themes.

4.3.2 Brief Literature Review
Grounded theory advocates that researchers should conduct literature reviews after
documenting data and establishing emergent themes and concepts (Glaser, 2010). However, no
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researcher is truly a “tabula rasa” even as he or she conducts entirely new research. For this study,
the broader body of open data literature was reviewed before data collection and analysis; an indepth review of the literature was conducted after the theoretical framework emerged focusing on
theories of innovation and technology adoption (and open data adoption in particular). Even though
prior knowledge existed on open data and open innovation in the literature, an open mind was
maintained as much as possible during this study and the data led to the resultant theoretical
framework. This study followed a constructivist approach since open data remains a new
phenomenon and the approach prioritizes “the phenomena of study and sees both data and analysis
as created from shared experiences and relationships with participants and other sources of data”
(Charmaz, 2006). The main portion of this study’s literature review was performed after collecting
and sorting the empirical material into emergent categories. However, the literature review is
presented first in this section to define and explain fundamental concepts before proceeding with the
study, as is customary in academic publications.
Motivation, Reinforcement, and Incentives. Motivation theory defines motivation as the
set of internal and external factors that guide our behavior and direct it toward goals (Griggs, 2018).
In the organizational context, motivation is an individual’s willingness to make efforts and take
action towards organizational goals (Dobre, 2013). According to Skinner (1936), reinforcement
theory explains how behavior is influenced by its consequences; positive reinforcement means
something is presented and negative reinforcement means something is removed (see Table 4.10).
Punishment is providing what is disliked by the individual; positive punishment provides what we
think of punishment (giving an individual something disliked) when undesired behavior is
performed, and negative punishment removes what individuals do like when they perform undesired
behavior (Griggs, 2018). Positive reinforcement is providing an individual with what they like to
receive, whereas negative reinforcement is removing what an individual does not like to receive
(Griggs, 2018). Reinforcement theory is used in professional contexts at the organizational level
(Dobre, 2013; Raj, Nelson, & Rao, 2006); however, this theory considers behavior and consequences
without considering processes of internal motivation, internal factors, or individual differences
(Redmond, 2010).
Positive
Negative
Punishment
Negative stimulus is presented Positive stimulus is removed
Reinforcement
Positive stimulus is presented Negative stimulus is removed
Table 4.10 Punishment and reinforcement (adapted from Griggs, 2018)
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Researchers distinguish between intrinsic and extrinsic motivation, with intrinsic motivation
driven by an individual’s interest or enjoyment of the task and extrinsic motivation based on the
promise of reward or threat of punishment (Dalkir, 2005; Griggs, 2018). Incentive theory is the
theory of motivation proposing behavior is motivated by incentives, external stimuli that people have
learned to associate with reinforcement (Griggs, 2018). Incentives can be classified according to the
different ways in which they motivate agents to take a particular course of action, with Dalkir (2005)
listing three types: remunerative, moral, and coercive (Table 4.11)
Class
Remunerative incentives
(or financial incentives)
Moral incentives

Definition
Exist when an agent can expect some form of material reward—
especially money—in exchange for acting in a particular way
Exist when a particular choice is widely regarded as the right thing
to do
Coercive incentives
Exist when a person can expect that the failure to act in a particular
way will result in pain, punishment, imprisonment, or confiscating
or destroying their possessions
Table 4.11 Incentive types (adapted from Dalkir, 2005)

4.3.3 Methodology and Data Collection
This research used mixed methods when it involved using different data sources in order to
complement or extend what could be understood from those data types independently (Bazeley,
2012). Data was often selected due to complementary strengths and non-overlapping weaknesses,
with the expectation of better outcomes (Johnson & Onwuegbuzie, 2004). While this strategy of
mixing methods is sometimes planned, researchers often collect data from any available source as
long as it addresses the topic (Bazeley, 2012). This study collected quantitative and qualitative data
(Figure 4.5), and this sub-section explains the data collection and analysis process in greater detail.

Data
Analysis
Results

Interviews and reports
Qualitative
Results of qualitative analysis

Figure 4.5 Analysis process
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Quantitative
Results of quantitative analysis

Data Collection
Interview data was collected from organizations receiving funding from open data calls by
Vinnova, a Swedish government agency under the Ministry of Enterprise and Innovation that acts
as the national contact agency for the European Union Framework Program for Research and
Technological Development. Vinnova describes its mission as to promote sustainable growth by
improving the conditions for innovation, providing funding for research, and stimulating
collaborations between companies, universities, research institutes, and the public sector.11 Vinnova
has various funding calls and a robust selection process, with the funded projects and funding amount
are provided on its public website. Vinnova promotes open data as a method to open the innovation
process and make external solutions possible, and it uses the open data funding calls to focus on the
conditions for external actors to create innovations as more data sources are made available. 12
During the two open data funding calls, projects received funding from SEK50,000 (approximately
US5,500) to SEK800,000 (approximately US88,000), with a total funding amount of
SEK18,943,280 (approximately US2,080,056).
Interview requests were sent to 59 projects from 45 organizations that received funding from
Vinnova between 2012 and 2013 for Vinnova’s two open data calls. Some of these projects ended
within the funding year, and some extended to the next year, resulting in a project period of 2012 to
2014. Semi-structured interviews were used to allow for flexibility and for raising new questions
throughout the interview according to the participant’s responses. After the pilot interviews, a set of
10 open-ended questions was developed to guide the interview process based on the pilot interviews,
a theoretical review of underlying concepts, public reports, observation of open data meetups and
hackathons, and Vinnova funding pages.
Interview data was collected through 16 semi-structured interviews in 2014 and 2015. Due
to the availability of project managers and key personnel in the organizations, the process was slower
than anticipated. Some of the interview participants had roles in different projects, and some
organizations had more than one project; therefore, 25 projects were represented during these
interviews, covering 42.4% of the total funded projects for these two calls. Some interviews were
followed by clarifying questions through either email or phone calls. Each interview lasted 30 to 90

www.vinnova.se
http://www.vinnova.se/sv/Var-verksamhet/Strategiskt-viktiga-kunskapsomraden/Tjanster-och-IKT/Oppeninnovation/Oppna-data/
11
12
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minutes depending on the participant’s availability. Due to prior contact with company owner(s) or
principal(s) in most cases, a long introduction was not always necessary to initiate the interview.
Generally, these interviewees were provided with a brief description of the research and an
explanation of my interest in this research. Typically, once I mentioned my involvement with open
data community, interviewees became more comfortable and potentially more forthcoming. More
information regarding the interviews and interview participants has been omitted to maintain
anonymity; in this dissertation, these participants are denoted as “P” with a number to distinguish
interview participants (e.g., P1, P2, and P3).
In addition to these interviews, this study involved analyzing organization websites, project
descriptions on Vinnova’s website, and additional resources on open data (such as government
reports and legal documents). Vinnova’s website was used as a source to collect information about
these projects; other documents were searched because participants referred to them during the
interviews.

Research Process
Inductive research lacks a generally accepted model for its central creative process
(Charmaz, 2006, p. 46). In the absence of a common model, this research used the following method:
the Atlas.ti software package was used as a computer-supported qualitative data analysis tool; while
two researchers performed analysis, Atlas.ti facilitated this work through digital note-taking and
categorization. Initial coding of the interview data produced over 250 codes, and the researchers
coded transcripts, compared, edited, and modified by discussion to reconcile them. By constantly
reviewing and comparing these codes to what interview participants stated, redundancies and
potential overlaps in the codes were gradually deleted. During this process, as Benzécri (1992) and
Kudlats et al. (2014) described, the research alternated between data collection and data analysis.
Codes transformed into suggested, but not definitive, themes and were either merged or changed to
more concisely reflect what was said. The final list consisted of slightly less than 80 codes, which
are often referred to as “first-order concepts” (Gioia et al., 2013). Those codes were then assigned
to 22 second-order themes, which essentially combine codes with a common topic into a single
group (Gioia et al., 2013; Locke, 2001). Two additional categories were created in which a
participant’s organizations was either as private or public based on Swedish tax agency registry.
Figure 4.6 presents the process.
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Text Editor

Atlas.ti

SPSS

• Scripting Interviews
• Computer-supported qualitative data analysis
• Correspondence analysis

Figure 4.6 Data analysis process
The content analysis and coding process resulted in two key outputs, both analyzed using
qualitative and quantitative methods. The first was a list of the second-order themes involved in open
data projects (and an abbreviation to be used in a subsequent analysis), and the second output was a
two-way frequency table (contingency table) showing the number of occasions a particular issue
was raised by each participant (Table 4.12). As the table and Figure 4.7 demonstrate, the analysis
resulted in 22 themes under five categories: benefits and opportunities, usage of data, market for
data, knowledge and people, and infrastructure.
The coding scheme provided an opportunity to explore potential relationships, although
interpreting this table was difficult because it includes 16 participants and 22 themes. Therefore, the
coded qualitative data was used as an input for correspondence analysis to facilitate interpretation
and understanding of the emergent findings of the qualitative study (Benzécri, 1992; Kudlats,
Money, & Hair, 2014). Section 4.3.5 assesses the correspondence analysis of this output.
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Theme
Business Model
Content of Data
Demand for Data
Democracy and Public Good
Ecosystem and Engaging Users/Developers
Education Awareness Open Data
Incentive
Interest In Opening Data
Leadership and Decision Making
Legal
Limited Resources
Negative Mindset
New Products/Services Opportunities
No Business Model
Process of Opening Data
Quality of Data
Structure and Data Standards
Supply of Data
Technology and API
Usage
Value
Visibility of Data Sets
Table 4.12 Summary of second-order themes

Abbreviation
Bus_Mod
Con_D
Dem_D
Dmcry_Pub_Good
Ecos_Engega
Edu_Aware
Incent
Interest_OD
Lead_Dec_M
Legal
Lmt_Res
Neg_Mind
NewPSO
NoBM
PrcessOD
Qual_Da
Strc_D_Stdn
SupplyD
TechApi
Usage
Value
VisbltyData

Total Mentions
29
24
9
36
45
13
33
17
14
31
16
31
30
20
15
19
65
18
28
37
15
10

Model
Before presenting the study results, it is necessary to discuss this section’s structure. As
Charmaz (2006) suggests, this process involved shifting between data collection and data analysis
throughout the research process to present emerging results. For structure and ease of understanding,
the theoretical model emerging from this study is presented first and findings from the quantitative
and qualitative analysis are discussed in respective sections. It must be emphasized that this model
emerged through the continuous interplay of data collection and data analysis, and it provides
antecedents of open data adoption and demonstrates that determinants for open data adoption include
benefits and opportunities, usage of data, market for data, knowledge and people, and infrastructure.
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Figure 4.7. Emergent theoretical model of open data adoption

4.3.4 Qualitative Findings (Interviews)
This section categorizes and analyzes interview data, as visualized in Figure 4.5. It should
be noted that this section includes only excerpts from the interviews to avoid an unnecessary level
of detail; therefore, a selection of quotations is presented as evidence from the interviews, and then
each theme’s findings are briefly summarized.

Open Data Adoption
Participants’ feedback exemplifies why and how adoption became the focal point of this
dissertation. It is important to note that the initial purpose was to understand the status, methods, and
experiences of open data projects; however, the interviews made it increasingly clear that some
organizations are struggling internally and externally to work with and deliver open data projects.
For example, P2 decided level of openness to be arranged depending on the cost and demand:
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“On needs from the customer and cost, organization can decide which level of [the five-star
deployment scheme] can data be provided.” (P2, private organization)

Additionally, P9 argued some techniques should be adopted:
“I think there is market share for us if we adopt technics to distribute data in [an] open data
way reflecting the laws.” (P9, private organization, emphasis added)

While P10 stated that his organization experiences no external pressure, P9 said return on profit is
necessary.
“I am speaking about the governmental sector. I don't really see that we have some pressure
from the outside, researchers contacting us, et cetera, at least for my institution (P10, public
organization, emphasis added)
“Eventually, we need to have return on profit on that, we need to have demand on data, we
need to have some sort of leverage to justify ‘opening data is good.’” (P9, private organization,
emphasis added)

As P8 stated, creating balance among stakeholders’ priorities, autonomy, and goals is important:
“So that is more about how we can create a balance between the commercial firm’s interests
of trying to protect its resources and its brand and so forth, and also the developer
requirements for autonomy and also at the same time the compliance with the laws that are
applicable to this.” (P8, private organization, emphasis added)

Additionally, P7 stated:
“Collaboration between [anonymized–organization in similar domain] institutions...Different
organizations need to collaborate.” (P7, public organization, emphasis added)

P9 also stated the market is not adapted to open data:
“Why this data is not interesting? Maybe market or users are not adopted yet there are
possibilities with this kind if data when we distribute it in real time.” (P9, private organization,
emphasis added)

Participants explained challenges they experienced during open data projects and what could or
should have been done to ensure the best possible outcomes—which led to open data adoption
becoming a main focus of the research.
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Antecedents of Open Data Adoption
Several conditions and/or causes of open data adoption emerged from the data, the most
notable antecedents being benefits and opportunities, usage, the market, knowledge and people, and
infrastructure. This section describes each of these antecedents in greater detail.
Benefits & Opportunities: New Products & Services. Interviewees commonly discussed
new products or services as an antecedent. Open data creates new opportunities for contacts, ideas,
and projects, as well as opportunities to improve the organization’s existing services and products:
“It is an advantage if the organization uses it itself, like the Swedish Parliament now and their
open data initiative; they are actually building their own website on their open data.” (P6, public
organization)
“This could be something that organizations could use to improve their products.” (P5, public
organization)

It also allows third parties to develop better solutions but requires “developer requirements for
autonomy” (P8, public organization) so that external commercial entities can develop apps more
easily and quickly than internal teams. P7 said “you gain more than you lose” when one works with
open data projects, and P9 thinks the organization will deliver more service, which will increase
demand for data. These comments exemplify the importance of open data in creating opportunities
for new product and services, as well as improving existing services, while providing autonomy for
developers. In return, these projects will increase demand for data.
Benefits & Opportunities: Democracy & Public Good. Open data projects are considered
a public good, as participants discussed:
“I think that if you are not taking part in open data then you stop people from being a part of
that knowledge and information that we have. You are not allowed to do that, because then
you are not operating the best for people...We are not here for making money.” (P1, public
organization, emphasis added)
“I think it is good for people.” (P13, public organization, emphasis added)

Participants argued that since most open data is public data collected by public authorities with tax
money, it should be available to the public by default, as well as that open data is good for
transparency and accountability and that it helps increase trust and sense of democracy.
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“Because, we are basically funded by tax and when your institution is funded by tax, then you
should be able to deliver free things back to the people.” (P1, public organization, emphasis
added)
“As I see open data, it exists for many reasons: it is for transparency, to be accountable for
certain things when it comes to governmental actions, and of course, service development.”
(P8, private organization, emphasis added)
“To get people to have more faith in the public sector, the more open we are, the more people
are able to see if we are working correctly or money is not bribed, something like that.” (P12,
public organization, emphasis added)
“Democracy and citizen involvement is increasing due to the open data.” (P15, public
organization, emphasis added)
“…[the] biggest challenges facing us in the coming years, the way to beat this [distrust to public
bodies], is openness. I translated that to open data immediately.” (P12, public organization,
emphasis added)
“The project of freeing of data was more like a social responsibility project.” (P2, private
organization, emphasis added)

As the above quotes indicate, open data projects can be seen as a public good that provides
opportunities for transparency and accountability, a sense of democracy, and trust in public
authorities; additionally, since these are collected mainly by public authorities and with public
money, the argument is that data should be provided as open data to the public.
Benefits & Opportunities: No Business Model. Interviewees commonly felt that no one
would want to pay for open data—meaning they could not charge and thus lack a business model.
However, some participants said they had no interest in profitability or that it is not in their
organization’s interest:
“We do not think we can make money for it, and I do not think anyone would pay us…[this
project is] an opportunity to give some data free.” (P5, public organization)
“API would be charged, I don't see that [happening].” (P13, public organization)
“I don´t know if we are going to have a business model.” (P14, public organization)
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“We do not have any plans on making money; we are a nonprofit organization and so on.” (P5,
public organization, emphasis added)
“I mean, we don't want to be a commercial entity, and so on, and make money out of this, in
any case. We are an authority, and this is not our main work.” (P10, public organization)

Interestingly, P10 said their organization was charging because they did not want to kill competition
for commercial entities.
Some participants distanced themselves from business models or making money from these
projects for several reasons: some believed the organization should not make money from open data
due to the nature of the organization, and some could not imagine how to make money from it. One
idea was that the existing business model, in which data is sold in bulk, would not change easily if
core revenue was derived from this model. Another idea discussed by interviewees was charging a
nominal fee.
Benefits & Opportunities: Business Model. Some participants could not describe how
organizations’ open data sets could make money but felt using open data can result in cost savings.
“So, if it is structured and open just within an organization or between the organizations,
there is a lot of savings to be had.” (P16, public organization)
“I think open data will create a lot of value in many ways, both economic value and some kind
of political or transparency value as well…I think the main driver here in [anonymized] is the
hope that it will be some kind of energy boost for the IT companies in the region.” (P15, public
organization)

Other participants felt if different types of data or information could be distributed, there would be
more demand and an effective business model:
“Exclusive data can be sold, but if it is not exclusive, what is the value of the data? If it can be
encapsulated with an application and can be used in some way.” (P9, private organization)

In conclusion, not all participants could describe how to make money with open data projects.
Ideas included using open data projects to reduce cost and developing demand and activity business
models—although no clear indication emerged on how these could be accomplished. This could
perhaps be a price based on type of data, how data is processed (raw/cleaned), or the request for API
(use of data). Participants also saw funding from public authorities as a resource, and some argued
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issues such as data accuracy, availability, and process must be discussed as a first step in developing
a business model.
Usage of Data: Usage. Data usage was another theme during interviews, not only in terms
of availability of data but also data use, interpretation, and steps prior to use:
“Data is not really interesting. The interesting thing is when you are using the data, so if you
just collect data and you are not using it, then you just take up space.” (P9, private, emphasis
added)
“In a way, if you open, you make available for more usage.” (P7, private organization, emphasis
added)
"What should you allow the end user to do and not to do with the data?...We should not have,
but we asked them not to misrepresent the data, not to make a selection of the data that sort
of misrepresents the data.” (P11, private organization)
“…it is the best data set, but is it ready to use? I think our data set is probably better, but it
would take so much effort for people to use.” (P5, public organization, emphasis added)
“Data is not easy to find; the general public does not know data exist and they have no idea
how to find it when they do not know what [data] exist... If it is just available, easily available,
and very easy to understand, it can have more usage.” (P9, private organization)

The low use of data was a commonly discussed challenge.
“Low usage rates for some of those projects, and that is a huge challenge that I think it is largely
ignored.” (P6, public organization)
“If you go to agency[public organization] today and ask for some of data which is open, they
are not allowed to ask who you are or what you are going to do, they should hand it to you. IT
infrastructure should behave the same way.” (P2, private organization, emphasis added)
“So, no one is using it, or no one came to you for using the database or these…Yes, we would
love people to use it more. And we would love to have more other projects and talk to other
people in terms of what people would need, to be able to use the open data.” (P1, public
organization, emphasis added)

Other challenges included that use is either not tracked or not recommended for tracking and that a
lack of metrics exists on use of their API/data.
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“No, we don´t track them.” (P14, public organization)
“I don't think it is used that much, no…We have for this an API and I don't know, I don't think
it is being used.” (P1, public organization, emphasis added)
“We have some statistics from Google Analytics, but we haven’t studied that very much.” (P15,
private organization, emphasis added)

Use is also related to context and to content:
“If you build a service to predict the weather data for next five days, weather data that is two
weeks old is basically useless; on the other hand, if you are building a service to see trends for
the last 200 years, data two weeks old is pretty good." (P12, public organization, emphasis
added)
“No, the data set is still very interesting for [anonymized—a user group], but I think the ones
who are using it need to contain the [anonymized—specific data].” (P10, public organization,
emphasis added)

Another challenge was restrictions on use:
“Data is always bound to the project or organization that does the project.” (P9, private,
emphasis added)

In conclusion, use is important. However, even before this, vital elements for organizations
include preparations for use, the content of data to be opened and used, the context of use, and
engaging with data users to know what they want. The supply side does not track use, so a lack of
metric tools exists.
Usage of Data: Visibility of Data Sets. Visibility is another important issue, referring to
data’s accessibility to external parties. Developers must know that data exist and should be able to
reach it. However, the problem is that:
“…data is not easy to find, the general public does not know data exist, and they have no idea
how to find it when they do not know what exists.” (P9, private organization, emphasis added)

P7 recommended these discussions be a “prerequisite of visibility and recognition and be a part of
lifecycle discussion.” However, participants said having data sets easily accessible and visible to the
public is a challenge for organizations. Along these lines, considering these data sets are a “hidden
service” (P11), developers and companies cannot develop services based on them. Making data sets
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visible should be part of the initial or planning stages and not occurring after the release of the data
sets
Usage of Data: Ecosystem and Engaging Users/Developers. Participants highlighted the
importance of coordinating the ecosystem. How are organizations engaging with others’ use of their
data sets? Is there any way to know who they are? Is there any relevant challenge associated with
these users? P2 explained the approach followed by data-releasing organizations:
“Organizations say, ‘Do whatever you want, this is open data. We will never be part of questions
and answers.’” (P2, private organization, emphasis added)

P6 recommended extending communication, “focusing on the end-use of the data, so not developers
using open data but people using what the developers have created, and to get to that point, we want
to have a dialogue with them.” P6 also noted public funding is vital for the ecosystem to be active:
“Had we not approached this project, I still think they would be discussing it, if we should do it
or should not do it, et cetera. But then we got this funding from Vinnova, and we became able
to put these APIs out to the real world, expose to the developers, find out what their
requirements were, what was working, what was not working so well.” (P6, public organization,
emphasis added)

Some interviewees wanted to engage with the community, with P13 saying, “I want to engage the
development community even more, than we have done and market these APIs.” However,
community-forming requires time and resources to open data sets.
An analysis of interviews revealed three key findings. First, data-publishing organizations
do not know who is using their data sets. Second, developers are hesitant to have their information
collected, and third, not every organization believes that it should know who is using data sets or
that it is responsible for helping developers. Several participants mentioned the importance of the
ecosystem, user agreement, and collaboration, while others discussed the importance of hackathons
for engagement. Additionally, one interviewee mentioned nonexistent coordination among public
bodies (particularly municipalities)—with data publicly available for one municipality but not
another. It is vital to create balance among stakeholders’ priorities, autonomy, and goals and
coordinate with data providers and third parties such as application developers and end users.
Market for Data: Demand for Data. P9 highlighted the importance of demand and relevant
challenges:
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“To prove that there is some sort of earning. You open and there will be more demand for this
type of data; if not, then you should question why you [collect data on] these things.” (P9,
private organization, emphasis added)

One interviewee suggested there was no demand for their data
“I am speaking about the governmental sector. I don't really see that we have some pressure
from the outside, researchers contacting us, et cetera, at least for my institution.” (P10, public
organization, emphasis added)

According to the discussions, demand for data cannot be understood only through theoretical
discussions on what would and would not work. Rather, a proactive approach and iterative process
are needed. Considering demand and conversations with data users, data should be provided at
different levels of openness according to the five-star open data principle.
Market for Data: Supply for Data. Availability of open data sets is important to increase
the number of applications and services based on open data. In addition, regular updates and support
are important:
“…that they [data sets] are long term, that they keep updating it, that there is support, and so
forth (P6, public organization, emphasis added)
“Keep it updated at regular intervals, some kind of update frequency, not like five, 10 years.”
(P7, private organization)
“…continuity. Like they deliver this week, will they update it when data sets change, will they
update the data that they are opening?” (P15, public organization, emphasis added)

According to respondents, supply relates not only to the number of data sets but also to providing
seamless data sets with proper standards and structure, IT support, continuity of service, and regular
updates. This is important to create an environment in which new products and services can be
delivered.
Market for Data: Content of Data. Research has shown that when data is opened, data
content—and mainly accuracy—becomes more important since it is open to the public. The “time
value of data,” as one respondent noted, is also important:
“…open up this database so other people can use it, you know that other people might look at
this data. For example, a local journalist or whoever. That means that you will put effort into
making sure that this data is correct.” (P6, public organization, emphasis added)

105

" if you build a service to predict the weather data for next five days, weather data that is two
weeks old is basically useless; on the other hand, if you are building a service to see trends for
the last 200 years, data two weeks old is pretty good." (P12, public organization)
“Whenever the data reaches us, it is never updated again. All the data that we have is historical
and ended, dead data. Not active data. So, when we receive it, we receive it in this CSV format
and the authorities say that should be stored like this forever. Flat text, raw formats.” (P10,
public organization)

The findings show important dimensions of data content include the content itself, its accuracy,
regular updates, privacy/sensitivity, and time value.
Market for Data: Quality of Data. Many of the principles of open data relate to a notion of
data quality, meaning its suitability for a given purpose. Participants varied in terms of how they
described data quality, with some citing high validity (P2, P12) as important and others noting “better
quality of data” and “useful data.” (P7); some named usefulness as part of the data quality description
(P15), while P11 provided “good data quality” as essential for open data projects and P2 provided
five-star deployment schemes as an option depending on the situation (talking about openness level):
“You need to have a strategy when it is enough to be the lowest level or when it is time to
upgrade, also it is time to downgrade.” (P2, private organization, emphasis added)

That is, when studying the available data, accuracy should be controlled and then priorities should
be defined in terms of the level of openness (the “ladder” of the five-star scheme). Not all data
requires five-star openness.
Market for Data: Value. Another theme in the interviews was the value delivered through
open data and open data projects, even though calculating its value may be difficult. Some suggested
value could come from exclusivity:
“Exclusive data can be sold, but if it is not exclusive, what is the value of the data? if it can be
encapsulated with an application and can be used in some way.” (P9, private organization,
emphasis added)

Overall, the general argument was that open data projects’ value is both economic and political (e.g.,
transparency). This does not necessarily include the content itself but rather access and the ability to
create meaning:
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“I think open data will create a lot of value in many ways, both economic value and some kind
of political or transparency value as well. But I think it is in the early days still, and I think there
is some kind of process that has to take place for people to know that the open data exist, first,
and understand how they can use it in different ways.” (P15, public organization, emphasis
added)
“Decision-makers are not convinced this is the good way or valuable way of distributing data;
they still think that if there is high demand for this kind of data, we could sell it. I said, ‘Mo, it is
not that, the value is not the data, the value is the access to the data, to create meaning [of
data].’” (P9, private organization, emphasis added)

In sum, prior to data value, there is a process of refinement. In addition, value depends on
the content, time, context, and the method by which it is encapsulated and bundled as a service. In
other words: data has value when it is properly made available for use and when it is used.
Knowledge & People: Process of Opening Data. Interviewees discussed the process of
opening data sets, describing challenges such as the threshold to publish data and the mindset of
municipalities on how the data works, their approach to open data, and whether they wait for
someone to ask for data. Knowing where to begin and what to do and managing projects were also
named as challenges.
“‘We cannot publish but tell me what you want to have published.’ No one can say that. No one
can say to you what they want to get published because they don't really know, actually.” (P3,
public organization, emphasis added)
“Managing the project was a bit of a challenge." (P12, public organization)
“It´s a lot of things to learn, and it´s important to do the things in the correct order, and when
we have a lot of information to open, it´s hard to know what to start with.” (P14, public
organization, emphasis added)

The process of opening data sets starts with structuring and cleaning data sets to make it publically
available.
“It is that you are forced to open your data, which means that you are forced to structure and
clean up your data.” (P6, public organization, emphasis added)
“Yes. Even if we had a good database in the beginning to expose, we have to do some
refinements in order to satisfy the developers.” (P11, private organization, emphasis added)
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Again, the suggestion was a unified platform where data sets are published:
“We have to think more about how this should be done and if it should be some kind of national
portal that every day the data should be published, or every municipality has to have its own
portal, things like that.” (P15, public organization)

To summarize, the process of opening data begins before data collection with a strategy and
roadmap on how to open, where to start, what to open, at which level data sets should be open, and
whether data set providers should open data on their own initiative instead of waiting for demand. It
is impossible to distinguish what will be used and what will not until it is published. Thus, data sets
should be structured and cleaned to publish, as well as be published on a unified platform within a
strategy that fits the organization’s roadmap.
Knowledge & People: Negative Mindset. Participants mentioned the negative mindset of
data collectors toward opening data sets, as well as internal resistance to change:
“But I think that there will come a time when this is not the new thing anymore and it will be
questioned. Why should we do open data? It doesn't really pay off. People don't use it. We are
publishing data, which no one is using. Should we really do that?” (P8, private organization,
emphasis added)
“But that was a challenge that came immediately as a result from the first project. That the
internal organization said, ‘OK, great, fine! But what's in it for us?’” (P11, private organization,
emphasis added)
“…make sure that you change the mindset for the ordering of information to provide more
information.” (P3, public organization, emphasis added)
“I think internal resistance is twofold: Why change? We do things like this. And the second
statement is more like, ‘What is in it for us?’…That is a big step for people to take mentally,
because they can say it is already public!” (P6, public organization, emphasis added)
“The main challenge was to get people to understand what we were doing.” (P14, public
organization, emphasis added)

P2 explained that since some people will use data sets and develop tools and services for them, “not
invented here syndrome” is a reason to resist external actors’ tools and services. As other
interviewees noted:
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“It requires a lot of courage, I think, from whoever is in charge just to allow that, so we have this
very complicated way of getting people on board to this API….It is a big step to let outsiders to
come in and place orders in your life system.” (P8, private organization, emphasis added)
“…lot of resistance in rethinking…It seems ‘people problem’ is more the problem than
‘technical and standard problem’… The initial cost to do it, there were some forces in-house,
‘Well, our data is our data, and we should sell the data.’” (P9, private organization, emphasis
added)

Not only organizations but also data consumers were described as having an “old” mindset:
“So that is what they do, the ones researching the data sets are using the old way of getting the
entire data from us.” (P10, public organization)

On some occasions, organizations did not object to opening because they saw no difference between
opening or not opening data sets:
“Yes, there were discussions within our organization. The argument was that we already have
made this data public, but through the website. So, we only publish it in another way, through
the API. That makes really no difference.” (P13, public organization, emphasis added)

A negative mindset could also originate from being unsure about the quality and accuracy of
collected data, concern about breaking laws, and a lack of success stories:
“There are a lot of fears, that you will be some kind of…There is a fear amongst the departments
of the municipality that own the data that they would break some kind of laws, break the ethics
rules, or think something like that. And then there is a fear regarding the quality of the data. I
have heard several times that, ‘OK, we have this data but we are not sure that it is 100 percent
correct, so we don't want to publish it. Because it could be some errors in the data.’” (P15,
public organization, emphasis added)
“I don't like it myself, but some politicians feel that...covering up some facts for the citizens,
because if people know too much, they will make decisions that would make.... I think that the
politicians would not be 100 percent into that.” (P15, public organization, emphasis added)
“…but we have not seen these innovators that have great ideas and started to employ other
people and are now companies of 30 to 40 people.” (P2, private organization, emphasis added)
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“No, we haven’t yet had too many requests, I think it is like 15 requests, but I haven't seen any
production applications so far.” (P13, public organization, emphasis added)

To summarize, there is a negative mindset on open data projects due to decision-makers not
seeing the value of open data, a lack of examples or success stories on open data, resistance to change
among data collector organizations, the “old” method of data collectors making requests (meaning
resistance to change access to data, not via API but the entire data set in bulk), and decision-makers’
preference to not to open data to the public over concerns related to data accuracy. In addition, some
organizations are resistant to use tools or services developed by external parties due to “not invented
here syndrome” (P2, private organization).
Knowledge & People: Education & Awareness. Introducing the public to the existence
and opportunities of open data can involve education and ensuring individuals “realize open data
exist and what it is, try to raise consciousness and awareness” (P12). Other considerations include:
“But I think it is in the early days still, and I think there is some kind of process that has to take
place so that people will know that the open data exist first and understand how they can use
it in different ways.” (P15, public organization, emphasis added)
“Data is not easy to find, the general public does not know data exist and they have no idea
how to find it when they do not know what exists.” (P9, private organization)

However, only three of the 16 interviewees mentioned the importance of education and creating
awareness about open data in general.
Knowledge & People: Leadership and Decision Making. Every new project requires
decision-makers to determine what to do and how to do it—which is difficult since a lack of
information exists on how to open data:
“There is not one best way of doing [open data projects/processes], and there is not much to
lean on for those who make the decisions on how they should do it. And I think that is an issue
as well.” (P8, private organization, emphasis added)

Additionally, funding for open data projects may not necessarily be beneficial or useful:
“Decision-makers are not convinced this is the good way or valuable way of distributing data;
they still think that if there is high demand for this kind of data, we could sell it. I said, ‘No, it is
not that, the value is not the data, the value is the access to the data.’” (P9, private organization)
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Additional parameters include the power of decision-makers/organizations and the decision-making
process, as well as organizational goals’ alignment with those of decision-makers.
“Well, since I am quite involved in one of these, cities have a distinct advantage or the
commune has a distinct advantage in Sweden compared to the government, and that
advantage is that the politicians in a city are actually allowed to rule.” (P6, public organization,
emphasis added)
“….of course, [redacted—organization name] want to support their investments, but they also
have this mission not primarily to make money but to inform the people and they said this is a
good investment, to inform the people.” (P8, private organization, emphasis added)

Decision-makers do not have enough information to decide whether they should pursue an open data
project, and if they decide to pursue this project, they are not sure how. One parameter to help them
decide can be external funding, but it still does not mean they are convinced it is the best way
forward.
Overall, issues that influence the decision-making process include the process itself, the
power of decision-making organizations and people, their role in the organization, and fit between
government and organizational goals.
Knowledge & People: Interest in Opening Data. Projects begin due to the interest of
project managers or leadership, organizational interest, or both:
My interest is mainly because I think that the data should be available freely.” (P10, public
organization)
“…personal interest in open data.” (P11, private organization)
“Internally or from the bosses.” (P10, public organization)
“Well, it started actually from my former boss.” (P15, public organization)
“PSI, because that is what we do.” (P14, public organization)
“But sure, I would say that there was an interest for these organizations that I worked with.”
(P8, private organization, emphasis added)
“…partly personal and partly from the organization.” (P11, private organization)

As P8 noted, “So far here in Sweden, [open data] has been driven a lot by enthusiasm, and
aspirations, and dreams and things like that.” The main reasons indicated by interviewees for
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opening data included doing something interesting and finding it useful. Directions from leadership,
organizational goals, and legislation were other reasons.
Knowledge and People: Incentives. Incentives are important, particularly when an
organization wants to undertake an open data project:
“But it is more, how can we fund it? Every public authority has its mission, what they should do,
and they say, ‘Well, this is not really our mission, it will cost us a lot of money, we need to do
something else or something less. In that case, how can we fund it?’ That is one issue.” (P8,
private organization, emphasis added)
“…so, they can in a way brag about it that they are more open, etc.” (P2, private organization,
emphasis added)

Other incentives include managerial interest, regulations, funding (including external funding), and
personal interest. Participants said a lack of these incentives would have meant not doing their
projects or not doing them at that time. In the majority of cases, external resources such as funding
were the main incentive and led to an increase in organizational interest in open data.
Infrastructure: Tech and API. By definition, open data requires a technical platform to
serve the public, and these open data sets can be manipulated by people with the appropriate
knowledge. Open data sets are made available to the public either via API or in a downloadable
format. In general, the technology itself is not seen as a challenge but rather people’s mindset and
the legal environment:
“I don't think technology is the real challenge. Technologically, this is quite easy stuff. That is
not to say that is cheap and you can do it quickly, but it has been done before. You are opening
up information over http, we have had websites for a while, we know how that works. So,
technology can be fixed. The real challenges are much more like culture and trust and legal
issues and whatever else that might be. It is not the technology that’s the hard part. Maybe you
need some money and time to figure out the technology, but it can be done. It absolutely can
be done.” (P6, public organization, emphasis added)

However, this does not mean platforms should not be tested to ensure they have adequate technology,
and coordinating and updating diverse IT systems is a challenge that impacts the release of open
data:
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“…we need to do some stress testing and we need to publish data.” (P9, private organization,
emphasis added)
“Perhaps if a department in the municipality changes their system, they're using a new system—
let's say a new economic system—then it is perhaps impossible to deliver exactly the same data
as before. And we as an IT department, we don't know what the economy department will use
a new economic system in, let's say, two to three years. We don't control this.” (P15, public
organization)

As the above quotes indicate, technology and upgrading technology are not seen as a challenge from
a knowledge perspective, but this does not mean that technology does not need to be tested,
upgraded, and coordinated with other organizational units and their IT solutions. In addition, API
interaction without a license/API key is part of existing practice in order to lower the barrier to use
these datasets.
Infrastructure: Structure and Data Standards. The initial challenge related to open data
is understanding its basic terminology, as some entities might interpret all public data as open and
take no action to open data it since it is “already out there”:
“So, I cannot see your health record, for example, but I can access a lot of information. But
today, you probably need to go to some seller somewhere in Stockholm and pay 2SEK/paper
copy. So, the data is already publicly available. But I want it in machine-readable formats, and
I want it automatic. That is a big step for people to take mentally, because they can say it is
already public.” (P6, public organization, emphasis added)

Additionally, participants noted a lack of standards for open data:
“[We] haven’t categorized according to established taxonomy…No one has schema: how you
would label data like this? There is no standard that is out there.” (P5, public organization,
emphasis added)

Data sets should be structured differently to be published as open data, and storage should be
structured.
“The boss of this authority wants this data to be public and open. This data has been served
mainly internally on our sites so you can click and see one picture and so on. But to turn it into
open data, it needs to be converted from [anonymized] into maybe [anonymized] so you can
download it or whatever.” (P10, public organization, emphasis added)
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“In order to create value, that company has to standardize the fields, perhaps transforming,
refining data and making new data sets out of the open data that has increased quality.” (P15,
public organization, emphasis added)
“I think that the success of projects like that is that you already have your data in a kind of a
structured way. If your internal data doesn't fit with what you want to expose, then it is much
harder, I think.” (P11, private organization, emphasis added)

This structure is not only useful for public open data; for organizational data sharing to potentially
allow for cost savings, standardization could occur when organizations realize its underlying
efficiency:
“You need data from a database, and the guy with the password to the database is on vacation
and, you know, it is hard! So, if it is structured and open just within an organization or between
the organizations, there is a lot of savings to be done.” (P11, private organization, emphasis
added)
“Perhaps when the municipalities start to realize that we have an efficiency in our data
definitions, then we could perhaps standardize some more kinds than basic open data and
decrease the level that has to be bought by an external standardizing company. So perhaps it
could create a process that increased the standardization slowly but steadily.” (P11, public
organization, emphasis added)

Finally, P15 described two key opportunities for standardization across similar organizations:
providing an opportunity for third parties to invest in resources and to let third parties access a vast
number of data sets:
“What we are interested in is data that we can use the same application for a lot of cities. So,
we would like the data to be standardized in some way that you could use the same data for
applications that could be used in Stockholm or Malmö or everywhere else and that way we can
have enough customers to motivate us for investing on the construction of the application.”
(P15, public organization, emphasis added)

As the above quotes indicate, participants mainly saw that standardization is necessary and
that even though standards exist in some domains, no consensus exists on whether to use standards
or which standard to use at what level of standardization. Additionally, standards mainly focus on
“easy to open” data projects. Structure is also an important factor not only for opening data but also
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for existing data and its storage. Correct structure and standardization not only benefits open data
but also allows data to be used for organizational collaboration.
Infrastructure: Legal. P2 mentioned “one [European Union] directive…I think PSI (Public
Sector Information)”; P5 was only aware of the Freedom of Information Act, and P6 mentioned “the
government and the laws say you have to,” provided the INSPIRE Directive as an example, and said
there is a right to access all public information. P8, P10, and P15 mentioned the PSI Directive as a
legal framework. Consequently, it can be inferred that open data projects face challenges to
understanding and interpreting European Union- and country-level laws and regulations, as well as
how to maintain user- and service-level agreements. Additionally, responsibilities exist due to
previous and existing contracts with service providers that might hinder open data, with some
participants mentioning service-level agreements between open data provider organizations and
open data consumers—with one even considering it a way for public authorities to make money (to
charge for a high-quality service-level agreement). The legal system surrounding open data can be
presented as having four levels: European Union, Sweden, organizational (contracts with third
parties leading to open data sets), and open data sets themselves (i.e., used in accordance with the
user agreement and service-level agreement), as shown in Figure 4.8.
European Union

Sweden

• Laws and
regulations
• Laws and
regulations
Organization

•Contracts
with third
parties
Open data sets

•Service-level
agreement
•User agreement

Figure 4.8 Laws and regulations influencing open data
Infrastructure: Limited Resources. Participants mentioned limited resources during open
data project development both positively and negatively, with participants providing resource
constraints as a reason to open data sets due not only to IT limitations but also to ensuring data
quality:
“Asking [the internal IT team] to build small applications or apps or whatever would take very
long time and we would probably make worse and less apps than the commercial entities could
do.” (P10, public organization)
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“Municipalities do not have enough resources for data quality.” (P2, private organization)

“No one is paying us to do that, and we are not doing that now.” (P5, public organization)
“Little resources.” (P7, private organization)
“But it is more how can we fund it? Every public authority has its mission, what they should do,
and they say, ‘Well, this is not really our mission, it will cost us a lot of money, we need to do
something else or something less in that case, how can we fund it.’…In other municipalities with
1, 2, 3 guys doing all the IT, are they really able to do this?” (P8, private organization, emphasis
added)

Even after data is published, the issue of limited resources for open data remains—for
example, in answering questions on data (P5) or dealing with a diverse range of users (P8).
In conclusion, organizations have limited resources to allocate or maintain open data projects
even though they see the value of open data to foster innovation. External funding (e.g., from
Vinnova) has provided an opportunity to overcome resource limitation in the short term, and limited
resources are also seen as a way to outsource some open data-based projects.

4.3.5 Quantitative Analysis of Interviews
This section provides a quantitative analysis of interviews as visualized in Figure 4.5. It
begins with a general overview of analysis, including how statistical and data analysis differ, before
proceeding with this study’s quantitative analysis.

Introduction to Analysis
Tukey (1962, p. 6) distinguishes between data analysis and statistical analysis, writing that
data analysis seeks “scope and usefulness rather than security,” which does not mean to “give up
security by acting as if 99.9% confidence of certainty” but rather to “give general advice about use
of techniques as soon as there is reasonable ground to think the advice sound” and to be prepared
for a certain fraction of cases in which advice is “generally wrong.” He allowed for the possibility
of inadequate data and thus accepted “indications” rather than “conclusions” where the potential
exists for a greater frequency of errors in the interest of a greater frequency of occasions when the
right answer is suggested (Cohen & Cohen, 1983, p. 16–17; Tukey, 1962). Tukey emphasized three
forms of judgment: judgment based on subject matter experience, judgment based on broad
experience on how particular data analysis techniques have worked in a variety of fields of
application, and judgment based on abstract results whether obtained by mathematical proofs or
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empirical sampling (Tukey, 1962, p. 9). He also describes data analysis as a detective searching for
clues rather than a bookkeeper seeking to prove balance where his actions are not described but
guided by theories. According to Huber (2011), the revolutionary influence of Tukey's approach was
the shift from statistical proof to judgment. Data analysis philosophy is arguably based on inductive
reasoning, and Benzécri states as his first principle, “Statistics is not probability”; it should be about
the data at hand, as in his second principle, “The model must fit the data, not vice versa” (Greenacre,
1984, p. 10).
Correspondence Analysis. After content analysis and coding with the Atlas.ti software
package, the second output (the two-way frequency table, or contingency table) was used as an input
for correspondence analysis to interpret the findings emerging from the qualitative study (Bendixen,
1996, p. 25). As discussed in the literature section, correspondence analysis is a technique that
represents results graphically and allows for comparison at the category level. Correspondence
analysis is particularly appropriate when there are not expectations for the data and the analysis is
exploratory (Beh, 2004).
Table 4.14, Table 4.17, and Table 4.18 provide the results of the correspondence analysis
performed on the contingency table. Analysis and interpretation involved both assessing the statistical measures in the tables and visually inspecting a two-dimensional perceptual map (Figure 4.9).
SPSS v. 23 was used for the correspondence analysis of the contingency table, allowing for better
interpretation of the many comparisons represented in the table. The correspondence analysis was
then interpreted by following the steps outlined by Hair, Black, Babin, and Anderson (2014, p. 531–
537), Bendixen (1996), and Kudlats, Money, and Hair (2014). For the sake of simplicity, the participants’ organization type was omitted at the initial stage.
When applying correspondence analysis, the initial focus is typically on the “best” two-dimensional representation of the two-way joint frequency table (Johnson & Wichern, 2007). In this
research, the first step in interpreting correspondence analysis was to establish whether a significant
dependency existed between the rows and columns. As shown in Table 4.14, total inertia was 0.802
and √.802=0.90; as a rule of thumb, if trace exceeds 0.2, it indicates high dependency (Beh, 2004).
Thus, a strong association can be said to exist between themes and interview participants, meaning
correspondence analysis should be beneficial (Agresti, 2007)
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Theme
Abbreviation
Business Model
Bus_Mod
Content of Data
Con_D
Demand for Data
Dem_D
Democracy and Public Good
Dmcry_Pub_Good
Ecosystem and Engaging Users/Developers
Ecos_Engega
Education Awareness Open Data
Edu_Aware
Incentive
Incent
Interest in Opening Data
Interest_OD
Leadership and Decision Making
Lead_Dec_M
Legal
Legal
Limited Resources
Lmt_Res
Negative Mindset
Neg_Mind
New Products/Services Opportunities
NewPSO
No Business Model
NoBM
Process of Opening Data
PrcessOD
Quality of Data
Qual_Da
Structure and Data Standards
Strc_D_Stdn
Supply of Data
SupplyD
Technology and API
TechApi
Usage
Usage
Value
Value
Visibility of Data Sets
VisbltyData
Table 4.13 Distribution of second-order themes mentioned per participant

Total Mentions
29
24
9
36
45
13
33
17
14
31
16
31
30
20
15
19
65
18
28
37
15
10

Usually, in applying correspondence analysis the initial focus is on the “best” two-dimensional representation of the two-way joint frequency table (Johnson & Wichern, 2007). In this research, the first step in the interpretation of correspondence analysis is to establish whether there is
a significant dependency between the rows and columns. In Table 4.14, total inertia is .802 (third
column bottom) and √.802=.90. As a rule of thumb, if trace excess 0.2, it indicates high dependency
(Beh, 2004). It can be concluded that there is a strong association between themes and interview
participants and performing correspondence analysis should be beneficial (Agresti, 2007).
Dimensions of the Solution. The next analytical step was to determine the appropriate number of dimensions by examining the inertia report in greater detail. Following Bendixen’s (1996)
argumentation, the correspondence analysis led to the conclusion that a 15-dimensional correspondence analysis solution accurately represents the two-way table (Table 4.14). For a two-way table
with “m” number of columns and “n” number of rows, if “m” is the smaller value, a perfect representation of the data is achieved by (m-1) dimensions. Next, one must decide on the number of
dimensions to retain for interpretation. As Bendixen (1996) explains, if the data were purely random
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with no significant dependencies, the average axis should account for 100/(22-1)=4.76% and
100/(16-1)=6.67% of the inertia. According to Bendixen (1996), “any axis with a contribution larger
than the maximum of these two percentages should be considered as important and included in the
solution” (Bendixen, 1996, p. 26).
Interpretation of Axes. In this study, the two-way table of frequencies was subjected to
correspondence analysis using the correspondence analysis program of SPSS v. 23. In Table 4.14,
the axes (dimensions) are ordered according to their eigenvalues; dimensions 1, 2, 3, 4, 5, and 6
contribute significantly (27.7%, 16.5%, 11.1%, 9.8%, 8.2%, and 7.2%, respectively). In the literature, two or three dimensions are typically interpreted due to increased complexity in interpreting
results in higher-order dimensions (Hair et al., 2014). The variables’ contribution help in interpreting
each dimension; a variable appearing on the two-dimensional graph might be a major contributor to
another dimension but not “significant” in the existing two-dimensional representation. In this study,
dimensions were reduced from 15 to two representing 44.2% of the data. Project positioning in the
two-dimensional theme space was studied following Bendixen (1996), and numbers are highlighted
in the tables to facilitate interpretation.
Dimen Singul
sion
ar
Value

Inerti Chi
Sig.
a
Square

Proportion of
Inertia
Accounted for

Cumul
ative

Confidenc
e Singular
Value
Standard
Deviation

1
.471
.222
.277
.277
.034
2
.364
.132
.165
.442
.037
3
.298
.089
.111
.552
4
.280
.078
.098
.650
5
.257
.066
.082
.732
6
.240
.058
.072
.804
7
.204
.042
.052
.856
8
.189
.036
.045
.901
9
.155
.024
.030
.931
10
.133
.018
.022
.953
11
.120
.014
.018
.970
12
.099
.010
.012
.983
13
.078
.006
.008
.990
14
.071
.005
.006
.997
15
.052
.003
.003
1.000
a
.802
445.168
.000
1.000
1.000
Total
Table 4.14 Summary of correspondence analysis (a: 315 degrees of freedom)
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Correlati
on
2
.364

Table 4.17 provides data for each row point in the correspondence table, displaying the mass,
scores in dimension, inertia, contribution of the point to the inertia of the dimension, and contribution
of the dimension to the inertia of the point. Columns “1” and “2” under “Score in Dimension” are
coordinates for plotting points, and columns “1” and “2” under “Contribution of Point to Inertia of
Dimension” indicate how much each theme contributes to the inertia of the dimension. Columns “1”
and “2” under “Contribution of Dimension to Inertia of Point” indicate how well a theme category
is represented in the two-dimensional perceptual map. The “Total” column on the far right provides
the totals for dimensions 1 and 2, and these numbers can be interpreted similarly to factor loadings
in an exploratory factor analysis (Kudlats et al., 2014). For example, higher numbers in the columns
mean a theme is represented well in a particular dimension (1 or 2), and overall representation in the
two-dimensional correspondence solution is shown in the “Total” column. A “Total” value greater
than 0.5 is generally considered evidence the theme is well represented in the solution (Hair et al.,
2014, p. 605). In contrast, smaller numbers (particularly those below 0.5) indicate a particular theme
is not well represented in the solution. This research labels values exceeding 0.5 as “best” and just
below 0.5 and around 0.4 as “next-best” in our analysis. A value of less than 0.5 does not mean that
the theme is not valid or important but rather that it is not well represented in the two-dimensional
correspondence solution (Bendixen, 1996). As highlighted in blue in Table 4.17 and as listed in
Table 4.15, significant contributors are row points contributing more than 4.5% to the inertia of the
dimension.

Dimension 1
Bus_Mod
Con_D
Dem_D
NoBM
Strc_D_Stdn
Value

Dimension 2
Dem_D
Lmt_Res
NoBM
PrcessOD
SupplyD
TechApi
VisbltyData
Table 4.15 Significant contributors in each dimension
Looking at Table 4.17, the “Contribution of Dimension to Inertia of Point—Total” column
measures the quality of representation in two dimensions. If this number is low, it means the axis
could be presented better with higher dimensions. “The best presentation” in two dimensions is if it
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is around or higher than 0.5, and “next-best” presentation is around 0.4; these dimensions are listed
in Table 4.16.

≥. 𝟓
Bus_Mod (.819)
Con_D (.530)
Dem_D (.824)
NoBM (.865)
Value (.529)
Table 4.16 Best presentation of themes

≥. 𝟒
Incent (.449)
TechApi (.426)
PrcessOD (.396)
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Overview Row Points*
Score in Dimension

Theme
Number

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

Theme
Bus_Mod
Con_D
Dem_D
Dmcry_Pub_Good

Mass
.052
.043
.016
.065

Ecos_Engega
.081
Edu_Aware
.023
Incent
.059
Interest_OD
.031
Lead_Dec_M
.025
Legal
.056
Lmt_Res
.029
Neg_Mind
.056
NewPSO
.054
NoBM
.036
PrcessOD
.027
Qual_Da
.034
Strc_D_Stdn
.117
SupplyD
.032
TechApi
.050
Usage
.067
Value
.027
VisbltyData
.018
Active Total
1.000
*Principal normalization

1
-1.003
-.503
-1.296
.122

2
-0.16
-0.11
-0.97
0.20

Inertia
.066
.022
.052
.026

Contribution
Of Point to Inertia Of Dimension to Inertia of
of Dimension
Point
1
2
1
2
Total
.237
.010
.798
.021
.819
.049
.004
.506
.023
.530
.123
.116
.527
.298
.824
.004
.019
.036
.097
.134

.231
.035
.225
.317
.035
-.272
.117
-.119
-.230
1.269
.132
-.062
.445
.047
-.043
.153
-.928
-.507

0.21
0.46
-0.30
0.11
-0.26
0.18
-0.60
-0.11
0.11
-0.92
0.81
0.30
-0.03
0.47
0.53
-0.01
-0.28
-0.67

.021
.033
.019
.030
.020
.024
.040
.015
.020
.103
.046
.031
.060
.032
.033
.024
.048
.037
.802

.019
.000
.014
.014
.000
.019
.002
.004
.013
.262
.002
.001
.104
.000
.000
.007
.105
.021
1.000

Table 4.17 Overview of row points
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.026
.038
.041
.003
.013
.014
.079
.005
.005
.232
.134
.023
.001
.053
.106
.000
.017
.060
1.000

.204
.001
.161
.104
.002
.171
.010
.052
.141
.565
.010
.004
.386
.002
.003
.065
.483
.124

.163
.152
.288
.013
.087
.075
.261
.044
.030
.299
.385
.100
.001
.221
.423
.000
.046
.213

.367
.153
.449
.117
.088
.247
.271
.096
.171
.865
.396
.105
.387
.223
.426
.065
.529
.337

The next step is to perform the same procedure for projects by looking at the overview of
column points (see Table 4.18). If data were purely random with no significant dependency, each
project’s contribution would be 100/(16-1)=6.66%. When contribution of the point to the inertia of
the dimension is greater than 6.66%, this means it is represented well in the two-dimensional
presentation; Table 4.18 represents positive points in blue and negative points in yellow. A similar
logic is used as a cut-off criterion for representing projects in the two-dimensional perceptual map.
A value in excess of 50% in the “Total” column (see Table 4.18) is considered evidence the theme
is well represented in the solution (Hair et al., 2010, p. 605). Following the same approach with
Table 4.17, “best presentation” and “next-best presentation” can be listed in two dimensions in Table
4.19 The best presentation in two dimensions is around or higher than 0.5, and the next best is around
or higher than 0.4. Notably, even though nine of the 16 interviews are represented relatively well in
the two-dimensional presentation, P7 has virtually no representation.

Overview Column Points*
Score in
Dimension
Contribution
Of Point to Inertia
Of Dimension to
of Dimension
Inertia of Point
1
2
Inertia
1
2
1
2
Total
.469
-0.12
.030
.036
.004
.266
.019
.285
-.466
0.25
.054
.074
.035
.304
.085
.389
.898
-0.15
.044
.085
.004
.427
.012
.438
1.043
-1.28
.075
.080
.202
.237
.358
.595
.669
-0.39
.046
.102
.057
.490
.163
.652
.048
0.14
.028
.001
.015
.009
.071
.079
-.029
0.04
.034
.000
.001
.001
.002
.003
-.234
0.05
.056
.026
.002
.105
.005
.110
-.907
-0.55
.143
.441
.274
.683
.253
.936
.367
-0.26
.040
.045
.038
.250
.127
.378
.070
0.14
.040
.002
.016
.013
.052
.065
.241
0.45
.036
.013
.076
.081
.280
.360
.488
-0.20
.034
.048
.013
.316
.051
.368
.564
0.01
.028
.041
.000
.324
.000
.324
-.040
0.46
.054
.001
.164
.003
.405
.408
-.205
0.75
.061
.004
.100
.016
.217
.233

Projects Mass
1
.036
2
.076
3
.023
4
.016
5
.050
6
.103
7
.043
8
.106
9
.119
10
.074
11
.103
12
.050
13
.045
14
.029
15
.103
16
.023
Active
1.000
.802
Total
* Principal normalization
Table 4.18 Overview of column points

1.000
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1.000

Best Presentation (≥ 𝟎. 𝟓)
P4 (.595)
P5 (.652)
P9 (.936)

Next-Best Presentation (≥ 𝟎. 𝟒)
P3 (.438)
P15 (. 408)
P2 (.389)
P10(.378)
P12 (.360)
P13 (.368)
Table 4.19 Best and next-best presentation of participants

At this stage, we used guidance from Bendixen (1996) and Greenacre (1993) to examine the
perceptual map and describe the relative position of categories within the same row or column.
Bendixen (1996) suggests axes should be interpreted in terms of rows or columns and plotting only
column or row points in the space labeled with axes. This study presented the themes as axes, and
projects were scattered in the two-dimensional axes. Significant themes were included (Table 4.16)
except Incent because its low contribution towards total inertia accounted for the axis (0.10). In
addition to Bus_Mod (.819), Con_D (.530), Dem_D (.824), NoBM (.865), and Value (.529), we had
Lmt_Res, VisbltyData, and SupplyD since they are represented highly in either or both dimensions.
Notably, Dem_D and NoBM contribute more than one dimension and opposite poles do not
necessarily translate to opposite meanings
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Figure 4.9 Perceptual map for open data projects and themes
Correspondence analysis allows for adding supplementary variables to the map. These
variables are projected onto the dimensions after the original analysis of the variables of interest. In
this way, these additional variables do not contribute to the inertia nor do they affect the original
results. However, their position on the graph allows researchers to see how the primary variables of
interest (in this case, the themes mentioned during interviews) relate to these supplementary
variables. For better understanding, supplementary points can then be added and represented in the
two-dimensional representation. As Figure 4.10 shows, public projects are more associated with
Lmt_Res, Incent, Strc_D_Stnd, Interest_OD, and No_BM whereas private projects are more
associated with Value, Bus_Mod, Con_D, NewPSO, Legal, Qual_Data, SupplyD, ProcessAD,
TechAPI, and EduAware. After labeling the ends of the axes, we can identify where the discussed
projects are located on the perceptual map relative to the two dimensions. For ease of description,
we number quadrants clockwise (1, 2, 3, and 4) and use the X- and Y-axes during the discussion
(Figure 4.11). Next to project number, the type of organization is described with Pri (private
organization) and Pub (public organization).
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Figure 4.10 Perceptual map for open data projects and themes, with type of organizations
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Figure 4.11 Perceptual map with quadrants
The perceptual map is a two-dimensional map that provides a means for directly comparing
both the projects and their associated themes (Kudlats et al., 2014). To do so, we look at the project’s
position on the map, which indicates its relationships to each of the other projects and to the
significant themes. A brief look at the perceptual map reveals Projects 11 and 12 are located in the
top-right quadrant of the map; Projects 3, 4, and 5 are in the bottom-right, Projects 2, 15, and 16 are
in the top-left, and only Project 9 is in the bottom-left quadrant. Better understanding of the map
helps to cluster projects and discuss them more deeply. Key highlights from the map findings
include:
•

Project 9’s position in Q4 means it is closer to Business Model, Content of Data,
Demand for Data, and Value than to No Business Model and Structure and Data
Standards. In the Y-axis, it is closer to Demand for Data, Visibility of Data, Limited
Resources, and No Business Model than Supply of Data and Technology/API.
127

Interestingly, Project 9 is closer to both Business Model and No Business Model,
which could be due to this project being performed in an organization registered as a
limited company but founded by public authorities. The organization works heavily
with collecting and distributing data, with the respondent stating they have more data
available than people think; therefore, it is reasonable to see visibility of data sets is
important for this project.
•

Projects 1, 3, 5, 10, and 13 are in Q3. Project 14 is near the border between Q2 and
Q3 and closer to these project clusters; therefore, these projects are evaluated as one
single cluster. These projects lean more to the right side of the X-axis and are in both
the X- and Y-axis, with No Business Model as a common theme—understandable
since all of these projects are delivered by public organizations; also understandable
is that they care about Structure and Data Standards since they were assigned to open
data projects without any structure and guidelines to follow.

•

Project 4 is also in Q3 but is not part of the other cluster in Q3. Project 4 is a university
project in which students did their master thesis project under a supervisor; due to
limited resources and demand, the project could not be further developed, and the
project manager had no interest in the business side of the project. This background
information fits the respondent’s focus during the interview.

•

Projects 12 and 15 are close to each other, whereas Project 15 is just as close to the
centroid as Q1. Both are similar projects in public organizations aiming to create open
data portals for each municipality to open different types of data sets. For
municipality projects to build open data platform to supply data, it is reasonable that
respondents emphasized Technology/API and Process of Opening Data Sets. Project
12’s respondent stressed Standards and Structure of Data Sets more than Project 15’s,
potentially because the Project 15 team had prior project experience on open data and
thus might be have been more aware of standards and structure challenges.
Additionally, low interest in business models is also reasonable due to the nature of
the project and the organizations.

•

Projects 2 and 16 are in Q1, with the former leaning toward the left side of the X-axis
and the latter leaning toward the upper side of Y-axis. Project 16 intends to provide
sustainability data on companies by collecting data sets from different sources and
128

allowing companies to upload data sets to their database. Project 2 aims to help two
similar public authorities to open data sets, with the company behind Project 2 being
a profit-oriented SME with expertise in IT systems. The company behind Project 16
is, by contrast, a startup with limited experience; therefore, Project 2 leans more
toward Business Models, Value, Demand, and Content, and Project 16 is more
concerned with Supply of Data and Technology/API.
•

Projects 6, 7, 8, and 11 are close to the centroid, indicating that while they are
different in terms of dominant themes, they share many similarities. Interestingly, all
of these projects’ respondents not only had previous interest in open data but also
experience with open data-related projects; they were invited to work for these
projects by the organizations.

4.3.6 Results and Discussion
This section first explains adherence to grounded theory and then compares the study’s
findings to extant research on open data adoption, both to verify the findings within the context of
extant research on each theme and to advance research and contribute to theory-building on open
data adoption. Then, this chapter discusses the research’s limitations and opportunities for future
study, as well as a brief discussion on how these findings can be used in practice.

Adherence to Grounded Theory
This section addresses how Study 3 coincides with the seven criteria of grounded theory
suggested by Corbin & Strauss (1990, p. 425). (Table 4.20). As stated in the methodology
chapter’s grounded theory section (3.2), Corbin and Strauss (1990) focus more on the process than
on the result. The first criterion relates to how a sample is chosen, and this sample was chosen
deliberately. The second and third criteria concerns how categories emerge from the material; the
core categories—open data adoption and antecedents of open data adoption, as well as all related
themes—were based on the theoretical sampling and representative of the data collected. Fourth,
the interplays between data and themes, as well as consistency and repetition during interviews,
were the basis for forming themes and categories. Fifth, all of these categories and themes
developed and changed during the iterative process. Sixth, in this study, incoming data was
compared with previous data and with the tentative themes and categories, which were recursively
adapted until all material was assessed and the final categories thus formed. Even though this study
began without a hypothesis, developing a theme and category is like proposing a hypothesis and
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comparing them with new data is similar to testing it. The final criterion relates to how a core
category is selected; in this study, the core category emerged halfway through the analysis as it
became clearer that adoption of this new phenomenon was a central component during interviews.
1. How was the original sample selected?
On what grounds (selective sampling)?
2. What major categories emerged?
3. What were some of the events,
incidents, actions, and so on that (as
indicators) pointed to some of these
major categories?
4. On the basis of what categories did
theoretical sampling proceed? That is,
how did theoretical formulations guide
some of the data collection? After
theoretical sampling, how
representative were these categories?
5. What were some of the hypotheses
pertaining to conceptual relations (that
is, among categories), and on what
grounds were these formulated and
tested?
6. Were there instances when hypotheses
did not hold up against what was
actually seen? How were these
discrepancies accounted for? How did
they affect the hypotheses?
7. How and why was the core category
selected? Was this selection sudden or
gradual, difficult or easy? On what
grounds were the final analytic
decisions made?
Table 4.20 Seven criteria of grounded theory

1. This sample was chosen deliberately.
2 & 3. The core categories—open data
adoption and its antecedents, as well as all
related themes—developed via continuous
interplay between data and themes.
4. The interplay between data and themes, as
well as consistency and repetition during
interviews, were the basis for forming themes
and categories, which developed and changed
during the iterative process.
5. Themes and categories developed and
changed during the iterative process.

6. New data was compared with previous data
recursively until all material was assessed and
the final categories were formed.
7. The core category emerged halfway through
the analysis as it became clearer that adoption
of this new phenomenon was a central
component during interviews.

Categorization of Themes
What emerged from Study 3 were propositions linking benefits and opportunities, usage of
data, market for data, knowledge and people, and infrastructure to open data adoption within the
open data ecosystem. Results derived from this research indicate that benefits and opportunities, use
for data, market for data, knowledge and people, and infrastructure are required to work in
coordination for open data adoption. These are the factors that influence open data adoption.
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Figure 4.12 Open data adoption framework

Benefits & Opportunities. Study 3 found that open data adoption comes with significant
political, social, and economic benefits and opportunities (Ahmadi Zeleti, Ojo, & Curry, 2014,
2016). Open data can allow public institutions “to renew themselves and learn the cooperation skills
of the network” (Janssen et al., 2012; Kassen, 2013), as well as for third parties to develop new
products (Ahmadi Zeleti et al., 2016). However, this research also observed confusion on business
models to leverage these opportunities, indicating a lack of scholarly studies and proper conceptual
frameworks for forming open data business models (Janssen & Zuiderwijk, 2014). Informational
business model frameworks to support collaboration between open data providers and users could
provide insight into how organizations provide data, generate value, and earn money (Ahmadi Zeleti
et al., 2016).
Benefits and opportunities are perceived differently across individuals and organizations.
Previous studies have found similar findings on innovation adoption in radio frequency identification
(RFID) for manufacturing (Shi & Yan, 2016) and agriculture (Chau & Tam, 1997), open systems
technology innovation (Chwelos, Benbasat, & Dexter, 2001), electronic data interchange (Harfoushi
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et al., 2016), cloud computing in hospitals (Poikola, Kola, & Hintikka, 2011), and eGovernment
services adoption (Tung & Rieck, 2005); it is worth noting, however, that most existing research is
only from the open public data perspective. This study found that it is not primarily the organization
type but its goal that impacts how the institution perceives benefits and understands opportunities,
which should be accounted for when actors want to communicate the opportunities and perceived
benefits of open data adoption.
Usage of Data. Respondents emphasized that open data use is vital for them and that they
care about and want to engage with users, in line with Huijboom and den Broek (2011, p. 62–63)
highlighting that the power of open data relies on its use. Lack of use is one of the main problems
with open government data (Safarov et al., 2017)—publishing open data is not an end in itself, and
“releasing the data is a small step in a long walk” (Attard et al., 2015). The degree of openness and
users’ efforts to participate in open data reuse impact what happens after data is published as open
(Attard, Orlandi, Scerri, & Auer, 2015). One of the main criticisms of open data initiatives
emphasized by Janssen et al. (2012) is their tendency to be supply-driven and implemented with
insufficient attention to users’ conditions and needs, with some suggesting striving for open systems
that engage third parties and users as a remedy (Parycek et al., 2014, p. 94).
The interviews revealed similar problems in practice: Even though some respondents
acknowledged the importance of engaging with stakeholders such as data provider, users, and
facilitators, open data projects generally appear to lack user engagement. A related observation was
that publishers are not measuring which data sets are used to what degree, and that third parties
found it difficult to engage with publishers (and vice versa). Data providers thus do not know who,
or what applications, are using their data sets, and developers are hesitant to provide any information
that might make them identifiable. Some respondents from data publishing projects even argued that
engaging with users is unnecessary. The interviews and the survey conducted for this study found
that balancing the priorities of ensuring developer autonomy, aligning stakeholders` goals, and
coordinating between data providers and third parties (e.g., application developers and end users ) is
critical for open data adoption.
Market for Data. Previous research suggests that the demand for data is connected to its
available supply. An analysis of Vienna’s open government data strategy and portal proposed the
department should start to, or intensify, data release (de Vries et al., 2011), and the POPSIS study
reviewing 21 case studies found a trend towards lowering charges and/or facilitating reuse (O’Reilly,
2010). These studies echo interviewees’ belief that not all data should be provided as “open” at the
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same level; rather, data providers should initiate an iterative process by opening data sets and then
engaging with users in experiments, tests, and discussions about what should be changed versus only
having theoretical discussions on what would and would not work.
Interviewees often stated that, in addition to supply, measures need to be taken prior to and
after data supply. They argued that data’s accuracy and quality should be assured (that is, refined
and cleaned) before release, as well as that it is important to have proper metadata in open data
portals for open data projects’ success (Kubler et al., 2018). After opening data, continuity of service
and regular updates should be provided for an extended period, with successfully preparing and
maintaining the data service potentially increasing use and resulting in greater demand. Respondents
also said data supply must receive proper visibility and data sets must be accessible, matching
findings by Zuiderwijk, Janssen, and Davis (2014) in their open data ecosystem study. In addition
to data providers’ preparation work, Archer, Dekkers, Goedertier, and Loutas (2013, p. 64) list four
activities necessary in an open data ecosystem: “1) releasing and publishing open data on the
Internet, 2) searching, finding, evaluating and viewing data and their related licenses, 3) cleansing,
analyzing, enriching, combining, linking and visualizing data and 4) interpreting and discussing data
and providing feedback to the data provider and other stakeholders.” They add three more to support
the ecosystem function: “1) user pathways showing directions for how open data can be used, 2) a
quality management system and 3) different types of metadata to be able to connect the elements.”
To ensure a thriving market for data, data’s value should depend on the content, time, context,
and method of encapsulation and bundling. This largely depends on the supplier having a correct
understanding of potential user needs and conditions, as well as the ability to apply this knowledge
through appropriate preparation before data release and through managing the service after release.
In other words, for data to have market value, it must be available when it is needed and provided in
a way that creates value for the ecosystem’s stakeholders.
Knowledge & People. This category combines empirical themes related to knowledge and
people. The linked data study explained the slow uptake of linked open government data by
individuals’ insufficient knowledge: “either data providers or potential reusers, are currently less
advanced both technically as well as in terms of human competencies” (Archer, Dekkers, Goedertier,
& Loutas, 2013, p. 64). Respondents in this study expressed similar sentiments about the general
public and organizations being unaware of what open data means for society and what opportunities
it might bring. This demonstrates a need for educational activities to raise awareness on open data
issues and efforts. A positive side effect of investing in open data can be an improvement to public
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image and public administrations’ reputation (Gasco-Hernandez & Gil-Garcia, 2018; Parycek et al.,
2014).

Remunerative
Incentives
(Financial
Incentives)
Moral
Incentives

Personal
“If your boss
says…”

“I think it is
good for
people.”

Organizational
“[There] was [external] funding for financing the project.”
“I think [external funding] made it faster. We might have
created a portal even without being awarded money, but I
think that would have taken long, perhaps a couple of years.”
“PSI, because that is what we do.”
“We wanted to see what happens if we give the possibility to
others within the industry to use them in other applications,
what would happen, because we want more people to see
what is going on.”
-

Coercive
Incentives
Table 4.21 Incentives categorization (example quotes from interviews)

As mentioned in Section 4.3, Dalkir (2005) listed three categories of incentives:
remunerative, moral, and coercive. The empirical findings uncovered personal and organizational
incentives for open data projects, as illustrated in Table 4.21. The organizational and personal
incentives identified in the table are moral and financial in nature. The moral incentives respondents
considered were “this is [the] right thing to do for the public” and fit with the organization’s goals;
financial incentives included the time-limited opportunity for external funding, and Study 3 found
no coercive incentive at the organizational or personal levels. Some organizations conducting open
data projects had financial incentives; however, even though there was a legal incentive, public
bodies faced no punishment for failure to comply by initiating work through open data projects or
supporting third parties in using data sets.
While studies have been conducted on open data, the majority fail to explain management’s
role in decision-making (Gasco-Hernandez & Gil-Garcia, 2018). Decision-makers’ perceptions of
open data are important for open data projects (Mergel et al., 2018), and Study 3 observed that
decision-makers did not have enough evidence to decide whether they should pursue an open data
project nor were they aware of the best way to handle the open data process. External funding hence
functions as an effective incentive, reducing the need for evidence by indicating a need and lowering
the net costs, but it is time-limited and does not necessarily mean that decision-makers are convinced
it is the best way to work. Additionally, a negative mindset toward open data was connected to a
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number of conditions: decision-makers not seeing the value of open data, their not seeing good
examples or success stories on open data, data collector organizations’ resistance to change the
traditional method by which data is requested from data collectors—meaning resistance to change
in accessing the data (i.e., not via API but the entire data set in a bulk), and decision-makers’
preference not to open data because they are not sure of its accuracy. In addition, some organizations
are resistant to use tools or services developed by external parties due to “not invented here
syndrome” (West & Bogers, 2014), and decision-makers may prefer to hide some of the
organization’s knowledge. These findings are corroborated by previous research showing
government agencies tend to act cautiously and take a rather defensive stance toward open data
(Barry & Bannister, 2014; Yang & Wu, 2014).
Another observed shortcoming in this category regards participants’ lack of prior insight into
the process of opening data. For example, many cities (such as Barcelona) began open data initiatives
without a clear strategy or because it was a trend (Berrone et al., 2016), with a lack of clarity about
not only why they should open data but also how. Respondents believe an overarching strategy
reflected in the organization’s roadmap should discuss how to open, where to start, what to open,
and at which level data sets should be open. This is partly a consequence of the conditions that data
set providers (e.g., public authorities) need in order to take initiative or open data sets instead of
waiting for demand. In other words, it is impossible to know what will be used and what will not
until the data is published; data sets should therefore be well structured and cleaned prior to
publication, thereby facilitating use’s independent emergence in the ecosystem. “Open by default”
should be the principle for public authorities (OECD, 2018), and this approach enables stakeholders
to coordinate and know what to expect.
Infrastructure. This study found that legal and technical infrastructure and standards are
critical to open data adoption. Unfortunately, standardization is not easy—and it is all the more
challenging because existing open data portal software leads to “‘non-uniform’ publication of open
data sets” (Kubler et al., 2018, p. 24). Both legal and technical aspects are similarly emphasized in
Berners-Lee's (2010) star rating system for linked open data and in Ahmadi Zeleti et al.'s (2016)
discussion of technical infrastructure for high-quality data and regulations supporting reuse of data
as important capabilities that governments should develop. Additionally, open data should be
provided in a way that generates both public and commercial value; particularly with open
government data, public value is crucial to justify expenses (Archer et al., 2013; Mergel et al., 2018).
However, a European Commission study shows that linked open government data requires
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investments not only in infrastructure but also in software and people (Achilleopoulos, Bengtsson,
Crehan, Giuliano, & Soldatos, 2015), although their report refers to “infrastructure” solely in terms
of technical infrastructure. In this study, technical knowledge was not seen as an obstacle for open
data projects. However, respondents acknowledged that developing and maintaining technology in
coordination with other organizations requires appropriate funds and human resources.
Despite the legal policies associated with available open data sets, significant work is needed
to harmonize the legal frameworks (Achilleopoulos, Bengtsson, Crehan, Giuliano, & Soldatos,
2015). For example, according to de Vries et al. (2011, p. 63), the existence of multiple fragmented
and inconsistent legal instruments creates complex conditions for supplying linked data. The
POPSIS study presented an interesting example on licensing PSI data: The French Ministry of
Economy, Finance, and Industry’s Communication Service (SIRCOM) had been collecting data on
French fuel prices with the Agency for Intangible State Assets, and decided to provide it for free to
enable citizens to make informed decisions when they bought fuel; however, the system was littleused. A supportive pricing and licensing system were also introduced,13 in which “licenses have
clarified the legal rights of the reusers and the obligations of the government.” This enabled SMEs
to develop, as:
•

It ensured a secure data supply over a period of at least three years (length of the licensing
agreement).

•

It meant banks agreed to finance the expansion of the SMEs.

•

It enabled investors to fund companies reusing the French fuel price PSI.

•

It forced the government to maintain a high level of data quality.

Consequently, two companies (NAVX and confidential) became stronger in their local market and
eventually became the market leaders in Europe (de Vries et al. 2011). However, the open data
community noted weaknesses: the growing market for smartphone and GPS apps and that “the reuse sector and economic growth might have been even larger if fuel price PSI had been provided
free of charge” (Attard et al., 2015). On the other hand, according to the same report, the government
institution introducing the pricing system stated that Italy and Spain could not develop a sustainable

The model proposes a license for commercial re-use at EUR38,500 a year and another license for non-commercial or
internal PSI re-use at EUR5,000 a year.
13
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business model or a reuse sector for fuel price even though fuel data was available for free.
Infrastructure must hence be seen as more instrumental for market formation than data prices.
The interviewees echoed a dilemma noted by the POPSIS report in terms of forming legal
and license requirements: Data providers do not want to be held responsible for the data’s accuracy
or what it is used for, but data user organizations want a strong service-level agreement as a
guarantee these data sets would be updated and sustained. However, as this study and Attard et al.
(2015) note, data publishers have no common regulations or standards to follow.
In terms of empirical themes on legal rules and regulations, two main categories emerge:
rules dictated by the state or European Union and mutual agreements negotiated between data
providers and the users. However, respondents emphasized that data provider organizations must
check and renew their contracts with their own suppliers to ensure the right to convert data sets to
open data. Consequently, this study can conclude that open data projects face challenges in
understanding, interpreting, and complying with European Union- and country-level laws and
regulations, as well as in how to maintain user and service-level agreements. In addition,
responsibilities from previously signed contracts with suppliers sometimes impede organizations’
ability to make data openly available.

Categorization of Organizations
Based on the findings, classifying study participants’ organizations as either private or public based
on Swedish tax agency registration is insufficient to understand their conditions and behavior. Some
organizations, even though registered as a limited company, were acting not for profit maximization
and resembled public organizations. Therefore, categorization is more useful in a 2-by-2 table (Table
4.22), according to the organization’s type—public (Pu) or private (Pri)—and its goal—public value
(Pu) or commercial value (Com):
•

PriPu refers to private organizations that focus on public value; they are typically
companies founded by public authorities, and their private status might enable these
organizations to be more agile and make internal decisions rapidly, yet they do not focus
on profit maximization and are similar to public organizations focused on public value
in goal orientation.

•

PuPu refers to public organizations that focus on public value. In general, they are not
concerned with commercial value and their main focus is to create public value for
citizens.
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•

PriCom refers to private organizations that focus on commercial value. This status does
not mean that PriCom organizations do not care about public value, but they do focus on
finding methods to extract profit and business models to accomplish that.

•

PuCom is an area unexplored by public authorities; public authorities are not seeking
methods to create commercial value.

Organization Type
Private

Goal
Commercial Value (Incentive)
PriCom

Public Value
PriPu

Public

PuPu

PuCom

Table 4.22 Organization categories
In the public sector, the general sentiment is that open data projects are important and should
be conducted since the organizations “are basically funded by tax” and should therefore “deliver free
things back to the people” (interviewee P1). The public sector has little interest in the
commercialization of open data projects, which can be considered acceptable due to the
organizations’ public nature. However, the public sector actors’ general inability to see the
connection between commercialization and public value may open an opportunity for the private
sector to get on board but also lead to an approach to open data projects that inhibits private
organizations’ value creation. For example, this study found that while private organizations require
service-level agreements to use open data sets or open data-based tools, public authorities are
unwilling to do this and do not want to commit to continuity of the service.

4.3.7 Conclusion
This study contributes to the open data literature by providing insights on open data adoption,
including its antecedents, with the ambition of facilitating open data adoption and thus tapping into
the potential of open data innovation. Due to this study’s heterogeneous selection of funded projects
and organizations, not all public or private organizations showed similar correlations in our
correspondence analysis. Heterogeneous selection derived from Vinnova’s diversity of funded
projects, with the organization having funded startups, SMEs, and public authorities for different
types of open data projects. In addition, as discussed above, some organizations are registered as
private but funded by public authorities—presenting a mix of characteristics of public and private
organizations. Nevertheless, it was evident that public organizations were usually associated with
the no interest to Business and Business Models but instead associated with Structure and
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Standardization of Data Sets. Private organizations, by contrast, were associated with Business
Models, Content of Data, Demand for Data, and Value of the Data.

Figure 4.13 Open data adoption framework (simplified)
With these findings and categorization, we can conclude with the framework in Figure 4.13,
with the following factors influencing open data adoption: benefits and opportunities, usage of data,
market for data, knowledge and people, and infrastructure. Additionally, this study has found
benefits and opportunities are perceived differently according to the organization’s category as
defined according to type (public or private) and goal (public value or commercial value). Study 3
also offers suggestions for practice: In particular, understanding the antecedents of open data
adoption might be useful for business and IT consultants and managers of ecosystem organizations.
These antecedents can therefore be managed to increase the benefits gained from open data projects.
As with other research, Study 3 had limitations. First, the data was collected only from
organizations within Sweden that received funding from the Vinnova, meaning results could differ
in another country setting. Second, the data was gathered at one point in time and not over an
extended period (i.e., longitudinally). Open data is an extremely active domain, and repeated
observations of the same variables, stakeholders or projects were not possible due to changing
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stakeholders, ecosystem players, and legal framework. Another limitation was that data was
collected retrospectively; in other words, participants gave their own accounts of past events, and
Golden (1992) suggests that accounts of past beliefs and intentions can be subject to cognitive bias
and faulty memory. Additionally, given the relatively small population of organizations conducting
open data projects and the exploratory nature of this dissertation, a grounded theory approach was
deliberately chosen to develop theory and new insights, with data acquired through audio-recorded
one-on-one interviews and the interviewees being assured of strict confidentiality. Despite these
efforts, however, the credibility of the statements cannot be entirely assured; credibility is a problem
with any response-based research—qualitative or quantitative—and although this is not considered
a limitation of this research, it is still a concern worth noting.
Considering these limitations, alongside the findings, three recommendations for future
research include to conduct quantitative research with a larger sample; to incorporate a longitudinal
approach to open data adoption, allowing the researcher to spend an extended period studying and
analyzing the relationships as they unfold; and to study a specific domain of open data to allow for
a closer investigation of domain-specific open data adoption.
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Study 4: Factors Influencing Open Data Adoption
Study 3 concluded with a framework for open data adoption. Study 4 examines and evaluates
factors influencing organizations’ open data adoption.

4.4.1 Brief Literature Review
The open data technologies considered in this study included search engines, APIs, metadata,
the linkage of publications to data sets, and open data portals, as well as technologies for
transforming, visualizing, analyzing, linking, and assessing the quality of data sets and technologies
needed to access and use open data (Zuiderwijk et al., 2015).
Adoption of an innovation is an important topic among researchers and organizations (Wu,
2011), with “innovation” defined as all ideas, practices, or objects viewed as new by an individual
or other unit of adoption (Rogers, 1995). Open government data can hence be considered an
innovation since researchers perceive it to be a new service delivered via new technologies. Open
government data is a subset of all open data (Wang & Lo, 2016), and open data can bring social,
political, and economic change that is not limited to public authorities (Kundra, 2012). Open data,
like open government data, can hence be considered as innovation (Wu, 2011). Study 4 relied on the
technological innovation adoption literature and used the technology-organization-environment
(TOE) framework to analyze the factors influencing open data adoption in Sweden. According to
the TOE framework, three elements influence processes through which innovations are adopted: (1)
the technological context, (2) the organizational context, and (3) the external environmental context.
Details on the TOE framework and why it was chosen are explained in the literature section of the
thesis.
The research question for Study 4 was formulated as: RQ4: What are the possible
determinants of open data adoption for open data-driven innovation?

4.4.2 Research Model
To answer RQ4, Study 4 investigated the literature to explore the possible factors that may
affect the adoption of open data applications. Figure 4.14 shows the conceptual model developed for
this research, which incorporates the technological, organizational, and environmental context to
include six factors used in different contexts found in the literature to examine open data adoption
factors. The model proposes that four factors positively and two factors negatively influence open
data

adoption
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Figure 4.14 Research model

4.4.3 Hypothesis Development
The indicators used in Study 4 were selected based on previous studies on innovation
adoption, the TOE framework, and open data. The individual items used to measure the constructs
(also described in Table 4.23) are described in technological, organizational and environmental
context:

Technological Context
Technological context focuses on how technological characteristics can influence adoption
processes (Chau & Tam, 1997), and IT innovation adoption research has emphasized the importance
of cost-benefit trade-off perspectives (Archer et al., 2013, p. 64). For this study, technological factors
that may influence open data adoption include perceived effort, perceived usefulness, perceived
benefits, and perceived risk.
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Perceived Effort. The implementation of open data projects may require changes to different
parts of the organization and can be cumbersome since “either data providers or potential re-users,
are currently less advanced both technically as well as in terms of human competencies” (Ubaldi,
2013). For example, data sets may be in the technical systems of different departments of different
organizations. Zuiderwijk and Janssen (2014b) list open data efforts, including implementation and
management efforts, as needed to ensure open government data. Government organizations might
need additional resources and “either [should] start to release data or for those who already provided
data, to intensify their data supply” (Parycek et al., 2014, p. 94). Yang and Wu (2016) state that open
data implementation can be “cumbersome, costly, and labor-intensive” work to be applied in
different organizational layers (p. 280); costs can include hardware, software, and human resources
(Martin, Foulonneau, Turki, & Ihadjadene, 2013). This literature shows that organizations require
additional effort for open data adoption, and thus the hypothesis was formulated as: H1: Perceived
effort factor is negatively related to open data adoption.
Perceived Usefulness. Perceived usefulness is defined as the degree to which a person
believes that using a particular system would enhance his or her performance (Davis, 1989; Hung,
Chang, & Yu, 2016). In Yang and Wu’s (2016) study on open government data, perceived usefulness
is defined as the organizational-level construct in which increasing organizational intention toward
open data projects could improve public organizations’ efficiency and effectiveness. In this study,
perceived usefulness is defined as the degree to which an organization believes the implementation
of open data helps achieve performance gains in its existing operations (Yang & Wu, 2016). Hence,
the following hypothesis was proposed: H2: Perceived usefulness factor is positively related to
open data adoption.
Perceived Benefits. Perceived benefits denote the anticipated advantages of an innovation
for an organization, and they are an important factor affecting technology adoption in several
domains (Poikola et al., 2011; Chwelos et al., 2001). Open data can provide an opportunity for public
institutions “to renew themselves and learn the cooperation skills of the network” (Janssen et al.,
2012; Kassen, 2013). Open data can potentially provide “political, social, and economic” benefits
(Ahmadi Zeleti et al., 2016), opportunities for third parties to develop new products, and improved
performance of government agencies (Yang & Wu, 2016). Perceived benefits for government
organizations have a key role in the context of these institutions’ limited resources, and incentive
schemes for opening data sets have been suggested for government agencies to let these agencies
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realize benefits of open data (Eckartz, Hofman, & Veenstra, 2014). Thus, the hypothesis was
formulated as: H3: Perceived benefits factor is positively related to open data adoption.
Perceived Risks. Perceived risks are defined as the degree of potential concerns that an
organization has in terms of new innovations—in this context, its open data use and publication.
Manyika et al. (2013, p. 8) note that open data projects can risk loss of reputation and control over
confidential information—for example, a company experiencing “open data released by third parties
[that] could expose poor environmental or labor practices or show that their products or services
compare poorly for price and quality” (Kraemer, Dedrick, Melville, & Zhu, 2006). In Study 4,
perceived risk of open data adoption includes concerns over data or content quality, the legal
framework, and loss of valuable assets. For example, companies reference insufficient legal
protection for online business activities, unclear business laws, and security and privacy concerns as
common concerns with e-business (Kraemer, Dedrick, Melville, & Zhu, 2006).
Berners-Lee's (2010) star-rating system for linked open data highlights the importance of
both the legal and technical aspects of open data. Yang and Wu (2016) argue public organizations
fear the consequences of data quality defects (i.e., inaccuracy and incompleteness), and poor data
quality can hamper business decisions and government administration efforts (Kubler et al., 2018);
these findings match Rodríguez-Doncel et al.'s (2016) on government regulations. The legal
framework is important for linked open data (Eckartz, Hofman, & Veenstra, 2014). For government
organizations, data is considered a valuable agency asset (Manyika et al., 2013). The McKinsey
report lists issues ranging from privacy to data security that create new risks such as threats to
reputation and loss of control over confidential information (Manyika et al., 2013). Based on these
facts, the proposed hypothesis was: H4: Perceived risk factor is negatively related to open data
adoption.

Organizational Context
The organizational factor considered for Study 4 was organizational readiness, which Chau
and Tam (1997) describe as the degree of match between characteristics of innovation and the
existing technological settings of the organization. Organizational readiness has also been described
as the degree to which an organization has the knowledge, resources, commitment, and governance
to adopt innovation (Hameed, Counsell, & Swift, 2012b). For example, government agencies tend
to take more defensive and careful measures toward open data (Yang & Wu, 2014). Open data
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adoption is expected to be influenced by the organization’s readiness and hence the proposed
hypothesis was: H5: Organizational readiness factor is positively related to open data adoption.

Environmental Context
Scholars argue that media and public pressure plays an important role in pushing
organizations to participate in open data initiatives (Yang & Wu, 2014). In their electronic data
interchange (EDI) adoption research, Wang and Lo (2016) describe external pressure as influence
from competitor organizations, rewards and threats by enacted trading partners, or industry pressure
from industry associations or lobby groups. According to Gasco-Hernandez and Gil-Garcia (2018),
environmental conditions that influence open data include “open data citizens’ demand, nonprofit’s
pressure, competition with other local governments, isomorphism, and the political leadership of the
Mayor” (p. 12). It is important to note that many countries and organizations are creating policies
on open data, although little research exists on these policies’ execution and impact since most are
in the early stages (Wang & Lo, 2016). Within this context, the proposed hypothesis was: H6:
External pressure factor is positively related to open data adoption.

4.4.4 Research Method
This section provides an overview of the design and methods used to collect and analyze the
empirical data.

Survey Design and Instrumentation
To test the hypotheses of the research model, a web-based survey was developed to obtain
information on open data adoption from open data practitioners. The survey had two parts: the first
involved collecting the nominal scales of respondents’ basic information (e.g., their age and
characteristics of their organization, to include type and goal), and the second assessed respondents’
perceptions of open data adoption using a five-point scale ranging from “strongly disagree” (1) to
“strongly agree” (5). As depicted in Figure 4.14, the research model comprises six exogenous
constructs and one endogenous construct. The constructs and associated survey questions were
derived from a variety of sources, including previous theoretical and empirical research on
constructs, reviews of propositions in related literature, discussions with five experts in the field,
personal observations, and previous research discussed in this thesis Table 4.23 presents the
operationalization of constructs and their sources.
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Constructs
Perceived
Effort (PE)

Perceived
Usefulness
(PU)

Perceived
Benefits (PB)

Items
PE1. It is easy for our organization to implement open data projects.
PE2. The process of how to deliver open data projects is easy for our
organization.
PE3. It is easy for our organization to use related tools and platforms
to implement open data.
PU1. Implementing open data can increase the performance of our
organization's operation.
PU2. Implementing open data can raise the productivity of our
organization's operation.
PU3. Implementing open data projects can enhance the effectiveness
of our organization’s operation.
PB1. Our organization has sufficient incentives to participate in open
data.
PB2. Our organization can obtain rewards through open data project
implementation.
PB3. Our organization can receive positive reputation with open data
projects.

Perceived Risk
(PR)

PR1. Our organization has the concern of data quality/content.
PR2. Our organization has concerns of not being able to follow legal
frameworks with open data projects.
PR3. Our organization has other potential concerns such as losing
valuable assets in open data (projects).
Organizational O1. Open data projects fit our organization’s mission.
Readiness (O)
O2. Our organization is open to new ways of delivering services such
as doing open data projects or letting third parties use our data.
O3. Our organization encourages working with open data projects.
O4. Our organization has knowledge on how to work with open data
projects.
External
EP1. Policymakers and higher-level authorities expect our
Pressure (EP)
organization to work with open data (projects).
EP2. Many other similar organizations have engaged in the
development of open data projects.
EP3. Mass media and the public encourage our organization to
participate in open data projects.
Open Data
ODA1. My organization invests resources in open data projects.
Adoption
ODA2. Our work activities in our organization require the use of
(ODA)
open data.
ODA3. Functional areas in my organization require the use of open
data.
Table 4.23 Operationalization of the model constructs

Reference
Hung et al.
(2006);
Venkatesh
et al. (2003)
Hung, Chang,
& Yu (2006);
Davis (1989);
Yang & Wu
(2016)
Chwelos,
Benbasat, &
Dexter
(2001); Yang
& Wu (2016);
Iacovou et al.
(1995); Hsu et
al. (2006)
Dawes
(1996); Yang
& Wu (2016)
Iacovou et al.
(1995);
Hameed et al.
(2012)
Hung et al.
(2006);
Venkatesh et
al. (2003);
Yang & Wu
(2016)
Wang & Lo
(2016)

Among the seven latent constructs, three are reflective and four formative; the reflective
constructs are perceived effort, perceived usefulness, and open data adoption, and the
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formative constructs are perceived benefits, perceived risk, organizational readiness, and
external pressure: Perceived effort (PE) was adapted from the existing literature and previous
studies (Hung, Chang, & Yu, 2006; Venkatesh et al., 2003). In this area, respondents were
asked to report the extent to which they believe that organizations would require additional
effort for open data adoption using three measures: (PE1) It is easy for our organization to
implement open data projects, (PE2) The process of how to deliver open data projects is easy
for our organization, and (PE3) It is easy for our organization to use related tools and
platforms to implement open data.
•

Perceived usefulness (PU) was adapted and developed from the existing literature (Hung et
al., 2006; Davis, 1989; Yang & Wu, 2016). Survey participants are asked to report the level
they think open data implementation helps to achieve performance gains in their organization
using three items: (PU1) Implementing open data can increase the performance of our
organization's operation, (PU2) Implementing open data can raise the productivity of our
organization's operation, and (PU3) Implementing open data projects can enhance the
effectiveness of our organization operation.

•

Perceived benefits (PB) refers to the advantages open data adoption can provide to an
organization, and better understanding the relative advantage of an innovation increases the
likelihood of the allocation of the managerial, financial, and technological resources to adopt
it (Chwelos et al., 2001, Hsu et al., 2006; Iacovou, Benbasat, & Dexter, 1995; Rogers, 1983).
This construct was adapted from the existing literature and empirical findings of open data
research (Yang & Wu, 2016), and it was measured using three items: (PB1) Our organization
has sufficient incentives to participate in open data, (PB2) Our organization can obtain
rewards through open data project implementation, and (PB3) Our organization can receive
positive reputation with open data projects.

•

Perceived risk (PR) was also adapted from the existing literature (Dawes, 1996; Yang & Wu,
2016) and empirical findings of this open data research. Participants were asked to define the
degree of their organization’s potential concerns with open data use and publication using
three items: (PR1) Our organization has the concern of data quality/content, (PR2) Our
organization has concerns of not being able to follow legal frameworks with open data
projects, and (PR3) Our organization has other potential concerns such as losing valuable
assets in open data (projects).
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•

Organizational readiness (O) was developed from previous open data research and
definitions of the construct (Hameed et al., 2012b; Iacovou et al., 1995; Yang & Wu, 2016).
As described in Section 4.4.4.2 (Reliability and Validity), pretest and discussions with five
participants helped shape the following four items: (O1) Open data projects fit our
organization’s mission, (O2) Our organization is open to new ways of delivering services
such as doing open data projects or letting third parties use our data, (O3) Our organization
encourages working with open data projects, and (O4) Our organization has knowledge on
how to work with open data projects.

•

For external pressure (EP), the items applied to measure the construct were developed using
empirical findings from open data research and items found in the literature (Hung et al.,
2006, Venkatesh et al., 2003; Yang & Wu, 2016). The construct intended to measure the
level to which participants think external parties—including policymakers and higher-level
authorities, similar organizations, mass media, and the public—influence their organization
working with open data projects. The three items included: (EP1) Policymakers and higherlevel authorities expect our organization to work with open data (projects), (EP2) Many other
similar organizations have engaged in the development of open data projects, and (EP3) Mass
media and the public encourage our organization to participate in open data projects.

•

Regarding open data adoption (ODA), respondents were asked about whether their current
operations have adopted the use of open data and work with open data projects. Three items
were used: (ODA1) My organization invests resources in open data projects, (ODA2) Our
work activities in our organization require use of open data, and (ODA3) Functional areas in
my organization require the use of open data.

Reliability and Validity
A pretest of instruments (questionnaires/interview guide) with representatives of
sample/population provides a higher level of validity and reliability, and this process typically results
in revisions to the questionnaire and interview guide. For this study, to ensure that respondents could
accurately understand the survey questions, the first draft of the questionnaire was discussed with five
experts to review the wording, length, and consistency of the questions and the types of constructs to

ensure correct interpretation. These experts include two researchers in the business domain and three
experts working with open data. Some survey questions were revised after this initial process to
eliminate any ambiguity and ensure content validity. For instance, one item used by Yang and Wu
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(2016) to measure organizational context is, “Our agency has sufficient incentives to participate in
open data”; since respondents came from both the private and public sectors, the item was revised
to use “organization” instead of “agency” to avoid confusion. Other examples include using
“productivity” instead of “efficiency” in PU2 and using “positive reputation” instead of “positive
feedback” for PB3. In some questions, as suggested by these experts, “open data projects” was used
instead of “open data” to avoid confusion from considering open data as the only data source.
Feedback and discussions with experts also led to new questions (O1 and O4).

Target Population
Study 4 focused on organizations working with open data projects in Sweden. The Swedish
open data ecosystem is developing and vibrant, with government, public, and private actors actively
working with open data projects (e.g., Hack For Sweden, and open data meetups). In terms of
sampling, email addresses were collected via several sources:
•

Organizations that received funding from Vinnova during all open data calls;

•

Email list of people who had participated in open data-related meetups in different cities;
and

•

People known to be active in the open data community.

Since the unit of analysis was organizations working with open data, the target respondents were the
project manager, managers, developers, and researchers. This survey was conducted from November
2017 to January 2018, and the sample comprised 97 responses (i.e., cases or observations). This
sample was used to fit the research model depicted in Figure 4.14. The minimum recommended
2

sample size to use PLS-SEM for a static power of 80% at a significance level of 5% and R of 0.50
is 48, given that the maximum number of arrows pointing to a construct is 6 (Hair, Ringle, &
Sarstedt, 2017, p. 26). Hair, Ringle, and Sarstedt (2011, p. 144) recommend the larger of a) 10 times
the largest number of formative indicators used to measure one construct, or b) 10 times the largest
number of structural paths directed at a particular latent construct in the structural model. In this
study, the results were a) (4*10)=40 and b) (6*10)=60; hence, the sample size of 97 could be
considered suitable for using PLS-SEM.

Data Collection and Response Rate
An invitation letter, a brief summary of the survey’s objectives, and a link to the
questionnaire were sent to the survey email list using SurveyMonkey. In the first batch, the email
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list included 237 emails. The survey’s final question asked if participants thought someone they
knew could be a good candidate to answer the survey questions; many individuals were
recommended by survey participants, and 304 additional survey invitations were sent as a result. Of
these 304 invitations, eight emails bounced and five opted out (according to SurveyMonkey, these
are people who have opted out of all future emails from your particular SurveyMonkey account).
One participant wanted to answer the email on behalf of another person (since that participant had
more information about open data projects), and a new survey invitation was sent to him.

Figure 4.15 Response volume during the survey
To maximize response rate, it is important to remind participants who have not responded to
complete their survey. For this study, two reminders were sent after the initial survey invitation to
individuals who had not responded. Additionally, during open data-related meet-ups and via email
and LinkedIn messages, people were kindly reminded to check their email and answer the survey.
As a result, one participant reached out to say he did not receive the email even though his email
address was correct in the email list, and a special link was thus provided for him to respond; another
person said he changed his email address and asked for the email to be sent to his new address, and
another who was recommended by her boss replied that she did not feel qualified to answer the
survey questions and thus answered only the first question before stopping. Some of the individuals
who did not complete the survey stated they did not have enough experience but recommended
another person to respond. Additionally, several individuals stated they found the email in their spam
folder and then responded to the survey. It is also worth noting that some email addresses were
functional even though the person was not using that email address (e.g., due to a job or email
change); companies send an auto-response about the person’s status, but SurveyMonkey’s software
cannot handle this result, and thus this could have lowered the response rate.
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As a result, 289 invitations could be considered sent and reaching the intended participant.
Of these, 107 responses were collected, 10 of which were judged as incomplete since they only
answered the first question (and thus were excluded from the analysis). The effective response rate
was 33.56%; given that people often receive many emails and requests to participate in surveys, that
surveys are time-limited, and that online surveys often have a poor response rate, this percentage is
considered adequate for the analysis. According to Fan and Yan (2010), the average response rate
for online surveys is 11%, lower than other forms of surveys. Furthermore, many similar studies
achieved a lower response rate, such as Wang et. al, (2010) (response rate 26.6%), Ilin et al., (2017)
(response rate 13.80%).

4.4.5 Data Analysis and Findings
There are two main approaches to estimate relationships in structural equation modeling
(SEM): covariance-based SEM (CB-SEM) and partial least squares SEM (PLS-SEM) (Hair et al.,
2014; Hair et al., 2011). CB-SEM is used if the research objective is theory testing and confirmation;
PLS-SEM is used if it is prediction and theory development, if formative constructs are part of the
structural model, or if distribution is not normal and the sample size is small (Hair et al., 2011). Since
this study aimed to test a model that includes formative constructs, PLS-SEM was selected.
This section first provides the general characteristics and background of the respondents in
terms of their age, role in the open data project, and organizational goal and type. Second, it presents
the findings on testing the model using PLS-SEM, including estimating the parameters of the
research model, verifying the reliability and validity of the constructs, and testing the hypotheses of
the model.

Descriptive Statistics
As shown in Table 4.24, about two-thirds of all respondents were over 40 years old, and
62.9% of participants said their organizations are working to create public value even though 38.1%
stated that they are working for a company.
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Question

Options

Responses (n)

Responses (%)

My age is…

18-25 years old
26-30 years old
31-40 years old
41-50 years old
51-60 years old
61 years old or over
Local government organization (kommun,
länsstyrelse)

1
6
25
37
22
6
20

1.0%
6.2%
25.8%
38.2%
22.7%
6.2%
20.6%

I work for…

National government organization
13
Company
37
NGO (stiftelse, föreningen)
6
Education/research organization
21
Our
To deliver public value, common good
61
organization's
To create commercial value
23
main aim is…
Other (please specify)
13
Table 4.24 Characteristics and background information on respondents (n=97)

13.4%
38.1%
6.2%
21.6%
62.9%
23.7%
13.4%

Data Analysis
A structural equation model with latent constructs has two components: the structural model
(inner model in the PLS-SEM context) and the structural equation model (outer model) (Hair et al.,
2011). The measurement models include predictive relationships between each latent construct and
its associated observed indicators, whereas the structural model shows the relationships, or paths,
between the latent constructs (Hair et al., 2011). In this study, the PLS-SEM analysis involves two
steps: assessing the constructs by using the measurement model (outer model), which includes
reliability and validity analysis, and fitting the structure model (inner model), which includes path
analysis and estimation of the model parameters (Garcia, 2008; Hair et al., 2014). The data analysis
used the Smart PLS 3.2.7 software package.

Measurement Model (Outer Model)
When assessing and validating the measurement model, reflective indicators and formative
indicators should be treated and processed differently (Hair et al., 2011). For the reflective indicators,
the Cronbach's alpha coefficients of the three reflective constructs were first evaluated to estimate
the internal consistency and reliability (Fornell & Larcker, 1981; Hair et al., 2014; Hair et al., 2011)
The obtained values were all greater than the recommended level of 0.7 (perceived effort=0.825,
perceived usefulness=0.839 and open data adoption=0.738). In addition, the measurement model
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should be evaluated in terms of its convergent validity and discriminant validity (Hair et al., 2014;
Hair et al., 2011): For this study, three primary measures were adopted to assess the convergent
validity of the reflective constructs of the measurement model: (a) the factor loadings of the
reflective indicators, which should be statistically significant with values greater than 0.7; (b)
composite reliability, with values greater than 0.7 for newly developed measures; and (c) average
variance extracted estimates, with values greater than 0.5. As Table 4.25 demonstrates, factor
loadings of the reflective indicators ranged from 0.768 to 0.907 and were thus all statistically
significant and above the more restrictive criterion of 0.7. These results indicate that each reflective
indicator in the measurement model was strongly related to its respective reflective construct; this
means these constructs represented a major cause behind variance for all of the indicators. In
addition, all of the values of composite reliability (ranging from 0.851 to 0.898) were higher than
the 0.7 threshold, indicating the measurement model possessed adequate reliability. In terms of
average variance extracted, the values ranged from 0.656 to 0.748—all greater than 0.5, also
indicating that each reflective construct was strongly correlated to its respective indicator. These
three evaluations suggest the reflective constructs of the measurement model possess adequate
convergent validity (Hair et al., 2014; Hair et al., 2011).
Reflective
Construct
Perceived
Effort (PE)

Reflective
Indicator
PE1
PE2
PE3
Perceived
PU1
Usefulness
PU2
(PU)
PU3
Open
Data ODP1
Adoption
ODP2
(ODP)
ODP3

Cronbach's
Alpha
0.825
0.839
0.738

Factor
Loadings
0.865
0.907
0.809
0.768
0.925
0.893
0.791
0.859

Composite
Reliability
0.896

Average Variance
Extracted
0.742

0.898

0.748

0.851

0.656

0.777

Table 4.25 Convergent validity of the measurement model
The discriminant validity of the measurement model’s reflective constructs was also
evaluated by using the Fornell-Larcker criterion, in which the average variance extracted for each
reflective construct should be greater than the construct's squared correlation with any other
reflective constructs (Fornell & Larcker, 1981). As

Table 4.26 demonstrates, the squared

correlations between the reflective constructs ranged from 0.143 to 0.591, all smaller than the
corresponding average variance extracted estimates (which ranged from 0.810 to 0.865). This
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indicates the reflective constructs were more strongly correlated with their own reflective indicators
than with the other reflective constructs (Hair et al., 2014), suggesting good discriminant validity.
Open Data
Perceived Effort Perceived
Adoption
Usefulness
Open Data Adoption
0.810
Perceived Effort
0.591
0.861
Perceived Usefulness
0.229
0.143
0.865
Note: Diagonals represent the average variance extracted, and the other matrix entries represent
the squared factor correlations of the reflective constructs.
Table 4.26 Discriminant validity of the measurement model
Formative indicators, unlike reflective indicators, are not expected to be correlated; in fact,
collinearity between two (or more) formative indicators is problematic from a methodological and
interpretative point of view since it boosts the standard errors and therefore reduces the ability to
demonstrate the estimated weights are significantly different than zero (Hair et al., 2014).
Collinearity may occur if the indicator is entered more than once or if one indicator is a linear
combination of another indicator (Hair et al., 2014; Hair et al., 2011). The collinearity issues were
examined by first checking variance inflation factor values. The variance inflation factor is defined
as reciprocal of tolerance and explains how much the variance of a formative indicator is explained
by the other formative indicators of the same latent constructs; the variance inflation factor is
supposed to be less than 5 (Hair et al., 2014; Urbach & Ahlemann, 2010). If the variance inflation
factor is higher than 5, then researchers can remove corresponding indicator(s) under the condition
that remaining formative indicators still capture the content of the construct from a theoretical
perspective (Hair et al., 2014; Hair, Black, Babin, & Anderson, 2014). In this study, as Table 4.27
demonstrates, the formative indicator variance inflation factor ranges from 1.024 to 2.576, which
leads to the second stage: interpreting indicators’ absolute and relative contribution. Contribution of
a formative indicator is evaluated by its outer weight, which is the result of multiple regressions with
latent variables as the dependent variable and the formative indicators as the independent variable
(Hair et al., 2014). Outer weights can be compared to determine each indicator’s relative
contribution. The goal is to determine whether the indicator’s contribution to the formation of the
formative construct is significant, which can be answered by using the bootstrapping method in
which subsamples are randomly drawn from the original set of data to estimate the model (Hair et
al., 2014). Some indicators being non-significant should not be interpreted as low measurement
quality; rather, absolute contribution (importance) should be considered. If an indicator’s outer
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weight is not significant but outer loading is significant, then the indicator is considered absolutely
important but not relatively important and it is retained.
Formative
Construct
External
Pressure (EP)

Item

Outer
Weight
0.546
0.148
0.622

T Statistics
(|O/STDEV|)
2.638
0.655
3.272

P Value

EP1
EP2
EP3

Variance
Inflation Factor
1.112
1.291
1.259

0.008
0.512
0.001

Outer
Loading
0.740
0.577
0.82

Organizational
Readiness (O)

O1
O2
O3
O4

1.111
1.462
2.576
2.010

0.198
0.243
0.492
0.345

1.774
1.301
2.556
2.263

0.076
0.193
0.011
0.024

0.442
0.690
0.933
0.829

Perceived
Benefits (PB)

PB1
PB2
PB3

1.316
1.387
1.151

0.817
0.225
0.144

7.113
1.418
1.111

0
0.156
0.266

0.963
0.665
0.438

Perceived Risk
(PR)

PR1
PR2
PR3

1.024
1.262
1.237

0.548
0.582
-0.837

1.078
1.102
1.077

0.281
0.27
0.289

0.588
0.284
-0.588

Table 4.27 Weights and variance inflation factor of formative indicators
Even if the formative indicator does not meet absolute importance criteria, Hair et al. (2014) do not
recommend removing the formative indicator on the basis of statistical outcomes because the
indicator might still have relevance from a content point of view and eliminating formative indicators
that do not meet the threshold in terms of their contribution has no effect statistically in re-estimating
the model. The general rule of thumb is to have an outer loading value of at least 0.7, although
exploratory research has found a value of 0.4 or higher to be acceptable (Hulland, 1999). This
research is exploratory in nature and thus the EP2, EP3, O1, O2, PB2, PB3, PR1, PR2, and PR3 are
considered non-significant (p>.01). When it comes to outer loadings, except for PR2 and PR3, the
indicators can be considered absolutely important indicators; however, even though PR2 and PR3
do not meet the threshold criteria, omitting a formative indicator would mean omitting the content
of that particular construct, and there was no conceptual overlap among the indicators’ perceived
risk; therefore, from content point of view, the decision was made to keep PR2 and PR3 in line with
the suggestion of Hair et al. (2011).
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Structural Model (Inner Model)
Any construct explained by at least one other construct is considered endogenous, and those
not explained by any other construct are called exogenous (Hair et al., 2014). This study had six
exogenous and one endogenous construct.
The goodness-of-fit index is not recommended to validate the PLS path models since it is
not able to distinguish valid models from invalid ones (Hair et al., 2011). The structural model was
evaluated for hypotheses testing using PLS techniques with nonparametric bootstrapping, and it is
suggested to have a minimum number of bootstrap samples at least as large as the number of valid
observation but should be 5,000; critical t-values for a two-tailed test are 1.65 (significance
level=10%), 1.96 (significance level=5%), and 2.58 (significance level=1%) (Hair et al., 2014; Hair
et al., 2011, p. 145). This study considered the critical value for a two-tailed test to be 1.96 for a
significance value of 5%, with a recommended P value of less than 0.05. As Table 4.28 demonstrates,
the highest p-value was for perceived risk. The general rule is to remove the least important variable
if its t-statistic is less than 2 in absolute value and/or probability is greater than .05; this should be
done in stepwise fashion to increase or decrease the significance of other variables. Thus, the next
step involved removing perceived risk (the construct with the highest P value) and conducting
bootstrapping again with remaining constructs to see whether removing the least significant
construct influenced results (Table 4.29). Table 4.30 provides the results when the next construct
with the highest p-value above 0.05 (external pressure) was removed, which led to removing
perceived usefulness (results in Table 4.31).
Original
Sample (O)
-0.057

Sample
Standard Deviation
Mean (M) (STDEV)
0.019
0.085

Perceived Risk ->
Open Data Adoption
External Pressure ->
0.069
0.088
0.090
Open Data Adoption
Perceived Usefulness -> 0.079
0.079
0.06
Open Data Adoption
Perceived Effort ->
0.217
0.217
0.096
Open Data Adoption
Perceived Benefits ->
0.279
0.280
0.102
Open Data Adoption
Organizational
0.380
0.361
0.108
Readiness -> Open Data
Adoption
Table 4.28 Bootstrapping default report: All constructs
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T Statistic
(|O/STDEV|)
0.673

P
Value
0.501

0.768

0.443

1.311

0.190

2.264

0.024

2.739

0.006

3.530

0

Original
Sample
Sample (O) Mean
(M)
0.070
0.086

External Pressure ->
Open Data Adoption
Perceived Usefulness
0.072
0.079
-> Open Data
Adoption
Perceived Effort ->
0.216
0.211
Open Data Adoption
Perceived Benefits ->
0.283
0.279
Open Data Adoption
Organizational
0.349
0.360
Readiness -> Open
Data Adoption
Table 4.29 Bootstrapping report: Five constructs
Original
Sample (O)

Standard
Deviation
(STDEV)
0.087

T Statistic
P
(|O/STDEV|) Value
0.802

0.422

0.058

1.235

0.217

0.095

2.273

0.023

0.100

2.837

0.005

0.099

3.528

0

Sample
Standard Deviation T
Statistic P
Mean (M) (STDEV)
(|O/STDEV|) Value

Organizational
0.378
0.393
Readiness-> Open Data
Adoption
Perceived Benefits -> 0.300
0.302
Open Data Adoption
Perceived Effort -> 0.215
0.208
Open Data Adoption
Perceived Usefulness -> 0.074
0.079
Open Data Adoption
Table 4.30 Bootstrapping report: Four constructs
Original
Sample
Sample (O) Mean
(M)
0.390
0.407

Organizational
Readiness -> Open
Data Adoption
Perceived Benefits ->
0.307
0.303
Open Data Adoption
Perceived Effort ->
0.215
0.214
Open Data Adoption
Table 4.31 Bootstrapping report: Three constructs

0.097

3.902

0

0.104

2.873

0.004

0.094

2.293

0.022

0.058

1.276

0.202

Standard Deviation T
Statistic P
(STDEV)
(|O/STDEV|) Valu
e
0.091
4.297
0
0.104

2.948

0.003

0.094

2.278

0.023
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PLS-SEM aims to maximize the R2 values of the endogenous latent variables in the path
model, and R2 values of 0.75, 0.50, and 0.25 are generally described as substantial, moderate, and
weak, respectively (Hair et al., 2011). Effect size f2 allows for assessing an exogenous construct’s
contribution to the endogenous latent variable’s R2 value. Table 4.32 shows an R2 adjusted value of
0.567, which means changes in the construct can explain 56.7% of the variance of that construct.
Open Data Adoption
Table 4.32 R report

R-Squared
0.581

R-Squared Adjusted
0.567

A blindfolding procedure was the final step to determine predictive relevance. A Q2 larger
than 0 indicates the exogenous constructs have predictive relevance for the endogenous construct
under consideration (Hair et al., 2014; Hair et al., 2011). Q2 values of 0.02, 0.15, and 0.35 indicate
predictive relevance is small, medium, or large, respectively (Chwelos et al., 2001). Blindfolding
provided a Q2 value of 0.326, meaning the exogenous constructs organizational readiness, perceived
benefits, and perceived effort had the large predictive relevance for open data adoption.

Hypothesis
Perceived Effort -> Open Data Adoption
H1
Perceived Usefulness -> Open Data Adoption
H2
Perceived Benefits -> Open Data Adoption
H3
Perceived Risk -> Open Data Adoption
H4
Organizational Readiness -> Open Data Adoption H5
External Pressure -> Open Data Adoption
H6
Table 4.33 Results of model fit and hypothesis testing

Result
Supported
Not supported
Supported
Not supported
Supported
Not supported

As Figure 4.16 demonstrates, the empirical data indicate perceived effort (H1), perceived
benefits (H3), and organizational readiness (H5) have a significant positive effect on the
organization’s open data adoption, with organizational readiness being the main predictor of open
data adoption, followed by perceived benefit. Perceived usefulness (H2), perceived risk (H4), and
external pressure (H6) were not found to significantly affect the organization’s open data adoption.
Altogether, this model accounted for 56.7% of the variance in open data adoption.
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Figure 4.16 PLS path-modeling estimation of the research model
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Figure 4.17 Model fit estimation using bootstrapping procedure

4.4.6 Results and Discussion
Study 4 identified three factors influencing open data adoption: organizational readiness,
perceived effort, and perceived risk. In addition, three factors were found to not influence open data
adoption: perceived usefulness, perceived risk, and external pressure. These results suggest that it is
suitable to apply the TOE framework to evaluate open data adoption.
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Consistent with previous research, including EDI adoption research (Hameed et al., 2012;
Iacovou et al., 1995; Yang & Wu, 2016), organizational readiness was found to have a significant
effect on open data adoption—supporting the importance of organizational readiness in
understanding open data adoption. Perceived effort was also found to significantly impact
organizations’ open data adoption, consistent with prior research (Hung et al., 2006; Davis, 1989;
Yang & Wu, 2016). Open data projects bring change to organizations, suggesting time and resources
must be committed during the adoption process; conversely, if adoption does not require substantial
efforts, it becomes easier for the organization to change. Additionally, the results on perceived
benefit were also in line with previous research, in which clear benefits are considered advantages
the innovation could bring to the organization (Chwelos et al., 2001). A possible explanation for the
significance of this factor is that open data projects have been in Sweden for more than six years
(with the first Hack for Sweden hackathon in 2012) and that Sweden was an eGovernment pioneer
prior to this. It may, therefore, be relatively easy for public and private organizations in Sweden to
understand the tangible and intangible benefits of open data projects.
By contrast, research did not generate significant support for perceived usefulness, perceived
risk, and external pressure. First, the perceived usefulness of open data in terms of gains in
performance, productivity, and effectiveness did not influence adoption, inconsistent with the
reviewed literature (Hung et al., 2006; Davis, 1989; Yang & Wu, 2016); this may have occurred
because participants do not perceive open data as contributing to performance gains in existing
operations. Considering the positive influence of the “perceived benefit” factor, participants
evidently saw the potential value of open data projects, but this value concerned aspects other than
operational improvements. Perceived risk was also unimportant for open data adoption in contrast
to the previous research (Dawes, 1996; Yang & Wu, 2016). Nevertheless, perceived risk represents
a formative construct with three formative indicators, including concerns over data quality/content
(PR1), not being able to follow legal frameworks (PR2), and other potential risks such as losing
valuable assets (PR3). Surprisingly, none of these indicators were significant and only concerns over
data quality/content (PR1) was considered an absolutely important indicator (outer loading: 0.588).
Even though PR2 (outer loading: 0.284) and PR3 (outer loading: -0.588) were kept in the model for
content completeness as suggested by Hair (2014), perceived risk did not influence open data
adoption. A plausible explanation could be that organizations are unaware of the risks of not being
able to properly handle open data projects or they are ready for all of these risks. Other explanations
are that they are aware of risk but it does not influence adoption and that the lack of coercive
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incentives (e.g., punishment) makes perceived risk irrelevant for open data adoption. Finally,
external pressure was not an important factor in open data adoption, also inconsistent with previous
research (Hung et al., 2006; Venkatesh, Morris, Davis, & Davis, 2003a; Yang & Wu, 2016). This
result is unexpected in Sweden, a country in which directives are in place and public authorities are
working on open data projects. In this research, external pressure was defined as coming from three
sources (higher-level authorities, peer organizations, and media and the public); the results might be
due to organizations voluntarily—and not mandatorily—joining some open data activities. Other
explanations could include not perceiving open data activities as important or not seeing the
possibility to gain reputation or positive publicity through them.

Theoretical Implications
The Study 4 findings complement and extend innovation adoption studies that have refined
and validated the TOE model for open data adoption. This study also contributes to the literature on
factors that influence open data adoption; while previous studies have identified drivers and barriers
of open government data adoption according to public servants or government agencies, this is the
first time an integrated model has been proposed and tested to systematically examine determinants
of open data adoption in organizations. Study 4 is also one of the first attempts to advance knowledge
on open data adoption by empirically testing a research model that integrates TOE framework
aspects—perceived effort, perceived benefit, perceived usefulness, organizational readiness,
perceived risk, and external pressures—within the context of open data innovation. These factors’
effects on open data adoption were evaluated to answer the research question posed in this study, and
these effects help to understand determinants of technological innovation adoption and factors that
influence open data adoption. In addition, this is the first research on open data adoption using the
TOE framework to determine factors influencing open data adoption in Sweden.

Managerial Implications
Identifying factors in open data adoption also has practical implications that may help open
data stakeholders to develop effective strategies. This study found that managers should prioritize
stimulating organizational readiness to create fertile ground for open data adoption. Creating and
fostering organizational readiness for open data should be incorporated by leadership of all
organizations that are stakeholders in the ecosystem. In addition, clearly communicating the benefits
of open data is important for adoption. Unless these benefits are obvious, managers should ensure
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all members of their organization have a solid understanding of them, thereby anchoring the efforts
in personnel’s motivation. Managers can also work to mitigate the perceived efforts required for
open data innovation and open data projects to further motivate internal stakeholders; for example,
they can find best practices employed by other organizations, bring in external support to facilitate
or catalyze open data adoption, and share success stories of open data innovation. In a similar
manner, it could be worthwhile to be proactive in handling, and communicating strategies for,
potential risks so they do not become exaggerated in individuals’ thought processes. This could
involve showing that organizations are ready to mitigate risks, providing a moderated awareness of
the risks, or both.

Policy Implications
Like previous research, Study 4 investigated open data policies, including their similarities
and differences across organizations and countries (such as in Nugroho et al., 2015; Zuiderwijk &
Janssen, 2014); for example, this study identified the gap between political ambitions and
organizational realities. Hence, policymakers might be particularly interested in identifying the main
factors influencing open data adoption to properly formulate and implement policies, to determine
policy priorities, and to assess methods to improve these policies. The results clearly indicate that
organizational readiness had the greatest influence on open data adoption. Introducing policies to
create an internal environment in which open data projects are considered vital for the organization
and employers can engage in these projects collaboratively could improve outcomes. Introducing
policies that emphasize benefits and reduce the effort and perceived risk associated with open data
projects would facilitate open data adoption.
There are several legal directives and laws to foster open data projects, but legal framework
is not one of the main indicators of open data adoption. The results indicate policymakers should
consider revising their process and legal framework to ensure external pressure serves as a
significant factor for organizations to pursue open data projects. Policies addressing the usefulness
of open data for organizations’ day-to-day operations and the perceived risk should be reexamined
as well from a policy perspective.

4.4.7 Conclusions
Study 4 aimed to examine and understand factors that influence organizations’ open data
adoption, proposing a research model to verify and measure the relationship between open data
adoption with six factors (perceived effort, perceived usefulness, perceived benefits, perceived risk,
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organizational effort, and external pressure). Empirical data was collected through a web-based
questionnaire from a sample of 97 respondents working with open data projects in Sweden. Through
these methods, Study 4 successfully identified three factors influencing the adoption of open data by
organizations: organizational readiness, perceived benefits, and perceived effort. Specifically, it
found that organizational readiness might be the most important determinant of open data adoption.
By contrast, the data set did not generate significant support for the following adoption factors:
perceived usefulness, perceived risk, and external pressure.
There are several limitations to this research: First, the response rate of 33% might affect the
generalizability of the findings to all participants and organizations in Sweden. Future research could
increase participation incentives to better examine the factors affecting open data adoption. In
addition, the results of study 4 can serve as a reference for other countries but must be interpreted
with particular caution for countries with a different technological, cultural, and political
environment. Accordingly, to support meaningful generalizations and comparisons across countries,
more empirical research is needed, especially given the overall scarcity of research in this area.
Longitudinal studies are also needed to observe organizations’ continuous or discontinuous adoption
of open data. Determinants, and the effect of these determinants, may vary over time as much as
they may vary by type of organization and organizational aim. Future studies can also provide further
insight into differences in factor influence by type of stakeholders, (e.g., public authorities, NGOs,
businesses, organizations, and individuals).
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5 Discussion and Conclusion
This chapter aims to summarize this thesis’ findings within the lens of the research questions,

as well as the findings’ implications and limitations. It also includes directions for future research
and conclusions.

Answers to Research Questions and Research Findings
This thesis intended to explore the concept of open data and explore, describe, and analyze
how open data adoption occurs. It mapped the open data ecosystem in Sweden, identified its key
actors and challenges, and also empirically verified the factors that influence open data adoption.
The main empirical findings were summarized in the respective study subsections (Chapters 4.1 to
4.4). This section synthesizes the empirical findings to answer the thesis’ four research questions:
RQ1: What is the state of open data in terms of political, social, and economic
perspectives? Based on the findings, the open data concept can be said to empower the promotion of
developers' networks and standardization, the identification of community needs, and the importance
of the non-governmental sector, as well as partly empower the promotion of civic engagement. The
findings also highlight the importance of the government sector, issues with new tools and standards,
and opening data sets in the open data concept.
Open data is often discussed as resembling open source software such as Android and Linux,
for which third-party developers can change anything they wish in the source code. However, this
research found the current state of open data in Stockholm more closely resembles “closed” websites,
applications, and operating systems that provide open API to third-party developers such as
Facebook, Twitter, or iOS. These platforms have their own features and applications (e.g., iPhone’s
native apps such as the calendar, keynote, and camera) while allowing third-party developers to
access their data and user information via APIs. This is similar to eGovernment digitalizing core
services such as application forms, permits, registration documents, and invoices while also allowing
third-party developers to build other services using the data. These core government services and
“public value-creating services” from third-party developers should be differentiated. Facebook, for
example, does not have enough resources to develop all Facebook games and applications, but thirdparty developers do not have any rights or tools to access its source code so they cannot modify the
code or data to fit their needs. This is similar to government services; while public bodies require
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external resources to develop new services, citizens and companies do not have the right to directly
influence and modify governments’ core services, structure, or data.
Contrary to what the literature suggests, there is insufficient evidence to conclude that open
data necessarily creates transparency and accountability. Citizens do not have the means to influence
government processes besides being able to access policy documents in PDF format and to access
information digitally. Thus, even though open data can provide a digital opportunity for
participation, transparency, and accountability, it is insufficient on its own to attain open
government.
RQ2: Who are the main stakeholders utilizing open data, what is their position in the
ecosystem, and how do they collaborate? The taxonomy used in this research relied on an open
innovation ecosystem framework, a four-phase process model of open innovation and modes of
innovation combining models by West and Bogers (2011, 2014) and Chesbrough (2003). It explored
the Swedish open data ecosystem by functioning as a categorizing framework or lens of study,
finding adoption and innovation levels that were not as high as expected. Some possible explanations
include that there is no “one-stop center” where all data sets and open data-related applications can
be presented and shared with the public and that resistance to change traditional profit chains means
exploration of new business models is rare; changing traditional business models and exploring new
models at the same time is difficult to manage. Other possible reasons include that APIs and open
data remain dismissed as “geek projects” by many (which might be important, but not key, in the
lack of new services) and that knowledge of visualization, points of access, data depositories, and
indexes—and even basic knowledge of what open data is—appears to remain low in Sweden. The
paradox remains that even though Sweden has an exceptional funding and professional environment
around open data and an established legal precedent creating excellent preconditions for
eGovernment, there is a lack of prioritization around supporting it as a platform for interaction
between people and the state.
RQ3: Which issues influence open data adoption for open data projects and how? This
research provided insights into open data adoption, including its antecedents, that can facilitate open
data adoption. Antecedents of open data adoption include benefits and opportunities, usage of data,
market for data, knowledge and people, and infrastructure; given that antecedents influence open
data adoption, it could be worthwhile to consider how managing them might increase the benefits
gained from open data projects. Understanding these antecedents might also prove useful for both
public sector managers and business and IT consultants.
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RQ4: What are the potential determinants of open data adoption for open data-driven
innovation, and how do these factors influence adoption? This research found that organizational
readiness, perceived benefits, and perceived effort influence open data adoption at the organizational
level, with the findings specifically suggesting organizational readiness to be more important than
other significant determinants. The remaining three factors (perceived risk, perceived usefulness,
and external pressure) were not found to significantly influence open data adoption. Organizations
and policymakers might find it useful to know what is likely not going to work in addition to what
is likely to work.

Theoretical Contributions
This thesis explored and categorized open data ecosystem players from the perspective of
open innovation. To our knowledge, this research is the first focused on exploring open data
ecosystem players in Sweden and the first using the modes of innovation framework to do so; the
modes of innovation framework can also be used for other countries as an effective categorization
scheme for pinpointing key stakeholders and determining which types of stakeholders are missing
(which would make open data innovation occur more slowly or not at all).
The research mapped the process of open data application development and extended
Kassen’s (2013) three parameters to six: three open data definition features (availability and access,
reuse and redistribution, and universal participation) and three open data impact parameters
(transparency, releasing social and commercial value, and participation and engagement). These
parameters could also be used to evaluate other open data portals. The research also developed a
framework for open data adoption, which could be used to explore and understand open data
adoption by organizations in different countries or in different domains. Additionally, while studies
have been conducted on open data, the majority have neglected to explain management’s role in
decision-making (see Gasco-Hernandez & Gil-Garcia, 2018). This research highlights the
importance of decision-makers’ understanding, knowledge, and perception of open data projects.
Finally, the findings provide insight into the factors that influence open data adoption. While
previous studies have identified the benefits of and barriers to open government data adoption
according to public servants or government agencies, none have presented an integrated model for
systematically examining determinants of open data adoption in organizations, and specifically using
the innovation adoption perspective. This research contributes understanding on open data adoption
by empirically testing a research model that integrates the TOE framework aspects (perceived effort,
167

perceived benefit, perceived usefulness, organizational readiness, perceived risk, and external
pressure) within the context of open data innovation. This is also the first research effort on open
data adoption using the TOE framework to determine factors influencing open data adoption in
Sweden. As a result, this thesis research contributes to the work on innovation adoption conducted
by other scholars (e.g., Chwelos et al., 2001; Iacovou et al., 1995; Janssen, 2011; Janssen,
Charalabidis, & Zuiderwijk, 2012; Zuiderwijk, Helbig, Gil-García, & Janssen, 2014).

Managerial Contributions
The findings could help to better understand stakeholders (i.e. policymakers, public
organizations, and private companies) and thus develop appropriate strategies for open data
adoption. It could provide useful information for ecosystem actors to know who other actors are,
their roles, and how they interact. Governments should also collaborate with private organizations
to provide opportunities for stakeholders and roles to be created and exist in the open innovation
ecosystem. Additionally, organizational readiness appears critical to open data adoption within
organizations. Therefore, decision-makers could employ tactics for creating and fostering an
innovative environment within organizations. Clearly expressing and communicating the benefits of
open data could help avoid negative perceptions that hinder adoption, and managers should also find
ways to mitigate the perceived effort of open data innovation (e.g., through good examples, use of
external consultants, and clear roadmaps). Finally, managers should be concerned about colleagues’
perceptions of risk and take proactive steps to objectively explain what the risks are and how the
organization is prepared to mitigate them.

Contributions for Policymakers
Studies exist on open data policies and how they are similar or different across organizations
and countries (e.g., Nugroho et al., 2015; Zuiderwijk & Janssen, 2014). For example, this research
identified a gap between political ambitions and organizational realities, a gap that is closely linked
to the goal of this research project. Hence, understanding the main factors influencing open data
adoption and adjusting policy formulation and implementation accordingly could allow
policymakers to improve their likelihood of reaching desired outcomes. They can directly apply
these insights when prioritizing policy initiatives based on what is likely to work and not work. This
research also found organizational readiness had the greatest influence on open data adoption.
Introducing political and corporate policies to create an environment in which open data projects are
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considered vital for organizations and employers can engage on these projects in a collaborative way
can create better outcomes. Additionally, policies that target increasing perceived benefits while
decreasing perceived effort could facilitate open data adoption; for example, a cooperative support
organization funded in part by public money and engaging key stakeholders in the ecosystem could
provide opportunities and knowledge on how to implement projects. The findings have resulted in
suggested new policies addressing perceived usefulness, perceived risk, and external pressure. There
are several legal directives and laws to foster open data projects, but external pressure is not one of
the main determinants of open data adoption. Policymakers should consider revising their processes
and legal frameworks to facilitate organizations’ adoption of open data innovation.

Research Limitations
Open data is an extremely active area, with many changes happening over a short period of
time. Rapid changes in legislation and activities in the ecosystem, including within organizations,
are limitations to these findings. Additionally, this research initially involved studying only one
platform (the Stockholm open data platform) and looked at the open data ecosystem in one country.
Similar studies should be conducted in other countries and cities to see differences in ecosystem
configuration, stakeholder roles, and interaction patterns, as well as to verify the adoption factors’
local impact. However, focusing on one country and one platform provided an advantage to this
thesis in that it allowed for the in-depth analysis of an early adopter in one of the most advanced
digital nations in Europe.
Also, of note is that research focused on organizations receiving funding from Vinnova. Due
to Vinnova’s heterogeneous selection of projects and organizations (e.g., research organizations,
startups, SMEs, and public authorities), generalizability of the research could be an issue. However,
including different types of organizations provided different perspectives on open data adoption,
which led to four organization categories. Additionally, the hypotheses were tested with data
collected in one city and country. Due to this and the limited number of responses, the hypotheses
could not be tested for different types of organizations.
Subjectivity of the qualitative research might be a concern. Therefore, this research does not
aim for results to be generalized to other countries or all domains; instead, the results should be
considered empirical hints on how open data adoption occurs and what its main determinants are.
The results in this thesis cannot be generalized to other countries without complementary analysis.
More research could uncover differences and similarities with other open data ecosystems.
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Another limitation was the language of the research. Neither the researcher’s nor interview
participants’ primary language is English. Even though Sweden is one of the few countries in which
the majority of the population receives English education from primary school, answering interview
and survey questions in a language other than one’s mother tongue might present limitations (for
example, in explaining details).

Directions for Future Research
This research explored open data adoption for projects and within organizations, thereby
contributing to an increased understanding of these issues. However, opportunities for further
research remain abundant within the dynamic area of open data. Based on the findings and
limitations of this thesis, suggestions for future research include:
•

As this research has dealt with understanding and exploring determinants of open data
adoption, a natural next step would be to investigate these determinants from the
perspectives of different stakeholders. This could involve, for example, conducting indepth interviews and surveys with open data providers, open data technology providers,
open data users, and companies using open data to examine similarities and differences.

•

Qualitative interviews were conducted with a relatively small sample. It could be useful
to conduct replication studies in other regions as well as in larger corporations.

•

A longitudinal approach to research open data adoption would allow researchers to study
the relationships and determinants of open data adoption as they unfold.

•

Since open data remains in its early stages, these findings are not domain-specific.
Investigating domain-specific open data adoption could be fruitful for refining and
extending the validity of findings, including through additional case studies.

•

Many initiatives and projects exist on open data, but the creation of sustainable services
based on open data has not yet lived up to expectations (Foulonneau et al., 2014). New
business models should be explored that are suitable for open data projects.

•

In terms of technical innovation, the nature of societal and ethical aspects of open data
should be considered (Yaghmaei & Brem, 2016). Several incidents have demonstrated
government bodies’ challenge in protecting individuals’ privacy while limiting
restrictions to freedom of information, freedom of expression, and access to open data.
Data use intentions and trust could be evaluated from the perspective of the end user
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(Fodor & Brem, 2015). The European Union’s 2018 General Data Protection Regulation
(GDPR) on data protection and privacy for all individuals within the European Union
and the European Economic Area also raises questions on privacy issues related to open
data projects and the effect of GDPR, requiring additional research.
•

Parallel multi-case comparisons could be conducted between cities to identify
similarities, differences, and success and failure factors, providing more understanding
about why these factors are significant or not.

•

Factors that influence open data adoption might also influence each other, and more
complex analysis of these factors and their influence on each other could be conducted.

•

Other factors might influence open data adoption, which could be evaluated and
empirically tested to confirm or refute their influence.

•

This research focused on the adoption of innovation at the organizational level. Future
research could explore the marketing of open data innovation to potential customers,
which could include consumers or organizations (Brem & Viardot, 2015)

•

Existing data sets could be used to teach machines, and open data can be used to train
artificial intelligence technologies, which could be an intriguing avenue for further
research.

Conclusion
Legal directives and frameworks are insufficient on their own to more quickly adopt open
data; it also requires political and governmental support. Considering the majority of data sets come
from public authorities, politicians’ lack of focus on open data as a driving force of innovation is
inhibiting open data’s untapped potential. Instead of waiting and guessing, public bodies should take
the initiative to open data sets and encourage third parties to use them. It is important for stakeholders
to communicate and interact in the ecosystem, and all activities around open government data should
be part of public organizations’ information strategy (Ruijer et al., 2018).
Sweden’s Agency for Digital Government (DIGG) was created to be a hub for, and support,
the digitalization of public authorities. However, it remains to be seen how much these activities will
influence open data innovation or enhance the digitalization of government services. According to
the Organization for Economic Co-operation and Development report, roles and responsibilities on
open data in Sweden have constantly shifted between the Ministry of Finance and the Ministry of
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Enterprise and Innovation (OECD, 2018). This also means the people, units, and organizations
working with open data frequently change. From e-delegation to the Agency for Digital
Government, creating leadership, knowledge, and experience for open data has not proven
successful, and these changes appear to be top-down even though open data could allow for a
bottom-up approach. A digital-first approach does not necessarily translate to a user- or citizencentered approach.
The public sector is not doing enough to commercialize open data, which is understandable
given how public organizations work. However, public sector actors have also shown an inability to
see the connection between commercialization and public value. While this could arguably create
an opportunity for the private sector, it also leads to a public-sector approach to handling open data
projects that inhibits private organizations’ value creation. For example, private organizations
require service-level agreements to use open data sets or open data-based tools, but public authorities
are unwilling to commit to service continuity. This inability to see the connection with private value
creation also creates problems for open data adoption. Governments, businesses, and NGOs should
use data to create new services and business. The more data that is open, the more opportunities exist
for innovation—although it is not a linear or simple path. Rather, it requires an innovative and
sustainable ecosystem, in which stakeholders exist in the open data ecosystem and public bodies
facilitate communication among stakeholders (Ruijer et al., 2018). Thus, governments should
facilitate stakeholders’ existence, support public and private organizations in joining the ecosystem,
and engage in communication with all stakeholders. This research showed the open innovation
ecosystem framework can be used for different countries as a lens to explore stakeholders. It also
showed that the lack of a “one-stop center” in which all data sets and open data-related applications
can be presented and shared with the public could explain stakeholders not benefiting from potential
open data innovations in the ecosystem.
Open innovation also has costs. Opening the innovation process has challenged the common
wisdom that companies should protect their innovations to defend opportunities for profit and avoid
internal resources leaking to competitors (Dahlander & Gann, 2010; Huizingh, 2011). In addition,
public goods are by definition “free from intellectual property constraints”; therefore, open data sets
are available to competitors, making it difficult for organizations to have a competitive advantage
(Gruber & Henkel, 2006; von Hippel & von Krogh, 2003). Thus, firms should explore methods to
gain returns from open innovation products (Dahlander & Gann, 2010). In addition, there is a
resistance to change traditional profit chains, and new business models and revenue models should
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be explored. Open data can benefit existing data companies, supplementing their existing offerings
by combining their proprietary data with open data. Even traditional companies can offer new
services to cities (e.g., sensors and software) and explore new business models that rely on open
government data (Berrone et al., 2016).
In terms of factors influencing open data adoption by organizations, this research has
successfully identified three: organizational readiness, perceived effort, and perceived benefits; it
also found three do not (perceived usefulness, perceived risk, and external pressure). Organizational
readiness was found to have a significant effect on open data adoption, consistent with previous
research and supported by EDI adoption research (Hameed et al., 2012; Iacovou et al., 1995; Yang
& Wu, 2016). This result supports the importance of organizational readiness in understanding open
data adoption. Perceived effort was also shown to significantly impact organizations’ open data
adoption (Hung et al., 2006; Davis, 1989; Yang & Wu, 2016); open data projects bring change to
organizations, which suggests that time and resources must be committed to adoption and that
adoption not requiring significant effort makes it easier for the organization to change. The results
for perceived benefit were also in line with previous research, in which clear benefits are considered
advantages the innovation can bring to the organization (Chwelos et al., 2001). A possible
explanation for this factor’s significance is that open data projects have existed in Sweden for more
than six years (with the first Hack for Sweden hackathon in 2012) and that Sweden was a pioneer in
eGovernment even prior. It may thus be relatively easy for public and private organizations to
understand the tangible and intangible benefits of open data projects; for governments with a history
with eGovernment, perceived benefits could be said to influence open data adoption.
By contrast, the research did not find perceived usefulness, perceived risk, or external
pressure significantly influence open data adoption. Perceived usefulness of open data—in terms of
gains in performance, productivity, and effectiveness—was not found to influence adoption,
inconsistent with the reviewed literature (Hung et al., 2006; Davis, 1989; Yang & Wu, 2016); this
result might have been because participants do not perceive open data as contributing to performance
gains in existing operations; it could be, however, that participants see the potential value of open
data projects in areas other than operational improvements. Perceived risk was also unimportant for
open data adoption, in contrast to findings from previous research (Dawes, 1996; Yang & Wu, 2016).
One explanation could be that organizations are unaware of the risks of not being able to properly
handle open data projects or that they are prepared for all risks; it could also be that they are aware
of the risk but it does not influence adoption or that a lack of coercive incentives such as punishment
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makes perceived risk irrelevant for open data adoption. Finally, external pressure was not found to
be an important open data adoption factor, also inconsistent with previous research (Hung et al.,
2006; Venkatesh, Morris, Davis, & Davis, 2003a; Yang & Wu, 2016). This result is surprising in a
country in which directives are in place and public authorities are working on open data projects. In
this research, external pressure comes from three sources: higher-level authorities, peer
organizations, and media and the public. These results may be due to organizations voluntarily—
and not mandatorily—joining open data activities; another explanation could be a failure to see open
data as important or to see the possibility to gain reputation or positive publicity with open data
activities.
The research also showed legal directives and laws fostering open data projects do not
influence open data adoption. Policymakers should consider revising their processes and legal
frameworks if they wish to create external pressure on organizations. One suggestion could be to
differentiate policies in terms of opening data sets and fostering data set use so different stakeholders
can understand policy documents, rules, and regulations.
Not all public data sets can be opened immediately, and resource limitations are a challenge
to releasing open government data. To mitigate this challenge, data sets should be categorized and
their degree of openness should be decided upon (e.g., five-star scheme) based on continuous
collaboration with and feedback from stakeholders. As a result, even factoring in individual
initiatives and multiple instances of stalwart government support, a lack of support remains for open
data among political parties and the press. Some individual public officials promote open data, and
important occurrences appear in government strategies and documentation; however, the link
between innovation and data has not been made in policy agendas, and thus it rarely enters the
mainstream debate. Thus, the lack of credible strategies and policies fails to reach prominence in
government rhetoric, the mass media, or broader public discourse.
Overall, Sweden seems to be on the verge of including and therefore empowering citizens
through active open data use, although APIs and open data are still very much dismissed as a “geek
project”—which might be important but is not key. Knowledge about visualization, points of access,
data depositories and indexes—and even a basic understanding of what open data is—remains low
in Sweden. Even though Sweden has an exceptional funding and professional environment around
open data, as well as longstanding legal precedents creating excellent preconditions for
eGovernment, there is still insufficient prioritization and support for it to become an effective
platform for interaction between people and the state.
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Appendix A: Publications and Presentations of Studies
Early findings from Study 1 were presented at the VII International Scientific Conference “eGovernance”:
Temiz, S., & Brown, T. (2014). Case study of Stockholm city open data project,
presented at VII International Scientific Conference “e-Governance,” Sozopol,
Bulgaria, 2-4 June, 2014.

Study 1 is published as:
Temiz, S., & Brown, T. (2017). Open data project for e-government: Case study of
Stockholm open data project. International Journal of Electronic Governance, 9(1-2), 5584. https://doi.org/10.1504/IJEG.2017.084652
Study 2 has been accepted for publication as a book chapter, tentatively titled “Digital Innovation:
Harnessing the Value of Open Data.” The book is the third in the “Open Innovation: Bridging Theory
and Practice” series by Imperial College Press, World Scientific, and scheduled for publication in
January 2019 (see https://www.worldscientific.com/worldscibooks/10.1142/11026).

An early version of Study 3 was presented at the 2017 Academy of Marketing Science Conference:
Temiz S., & Brown T. (2017). Open data innovation: What are the main
issues/challenges for open data projects in Sweden: An abstract. In: N. Krey & P.
Rossi (Eds.), Back to the future: Using marketing basics to provide customer value.
Academy of Marketing Science Conference 2017. Developments in marketing
science: Proceedings of the Academy of Marketing Science. Springer.

Temiz S., & Brown T. (2017). Challenges in data-driven innovation toward European
Digital Single Market: An abstract. In: N. Krey & P. Rossi (Eds.), Back to the future:
Using marketing basics to provide customer value. Academy of Marketing Science
Conference 2017. Developments in marketing science: Proceedings of the Academy
of Marketing Science. Springer.
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Temiz, S. (2019). Factors influencing open data adoption output of Study 4. The article is
under review.

Appendix B: Interview Questions (Study 3)
1. Why did you work with open data projects?
2. What was your role in the project?
3. What motivated you to work with open data projects as an organization and as an
individual?
4. How did you do open data projects?
5. How were internal dynamics in the organization?
6. What type of issues/challenges did you face?
7. What happened after you delivered the project?
8. Who used your project results and applications?
9. Do you think results were as expected or not? Why or why not?
10. What can be done to have better results?
11. Do you have any more comments?
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