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Abstract
Open data is information readable by machines that are freely available to others and it is

further the defining element of a smart city. However, little research has been conducted

within the area of open data within the smart city context. Further, the smart city initiative

explored is the second to be established in Sweden, and an open data platform will serve as

the cornerstone in the smart city initiative. In addition to that, the collaboration between

the stakeholders is a key factor for reaching the common goal when creating a smart city.

In this case study, the researchers have conducted an exploratory case study in order to

examine how stakeholders can collaborate within a smart city initiative to foster

innovation through the use of open data. Therefore, key stakeholders within the project

have been interviewed and the concept of digital innovation network has been adopted to

get a deeper understanding of the project, as it involves institutions and companies from

both public and private sector that aims to be innovative together. Further, this study

identifies four key concerns to guide the smart city initiative. There is a need for a clear

strategy and committed management when opening up and handling data; to involve

public opinion in data collection, analysis and application to make the open data platform

function; to bridge the knowledge resources between the stakeholders in order to benefit

from the collaboration in the project; and make a distinction in how to share data between

the two discovered innovation networks.

Keywords: Smart city, open data, digital innovation, digital innovation network,

collaboration

1. Introduction 
In 2003, the European Union introduced The Directive on the re-use of public sector

information (PSI) (Digital Single Market, 2017) that provides a common legal framework for

a European market for government-held data. This directive implies an increased openness

and better service in the public sector (Regeringskansliet, 2015). Public authorities should

therefore make their public data accessible for re-use, free of charge or on standardize and

generous terms. Therefore as a consequence, companies and institutions in both the private

and public sector have begun to release and share big amounts of data (Chui, Farrell and

Jackson, 2014) However, while benefits of open data are said to be significant, the success of

the open-data projects are not guaranteed and therefore these projects needs to have the

right tools, systems and people in place (Chui, Farrell and Jackson, 2014).

Open data (Opendatahandbook.org, n.d; Opendefinition.org, n.d) is information readable

by machines that is freely available to others where it can be republished and used as one

wishes (Manyika et al., 2013). It allows companies to collaborate across industries as well as

it fosters innovation and help organizations to make decisions according to the data

(Manyika et al., 2013) Furthermore, the concept of open data is the defining element of a

smart city where it can be conceptualized as a smart city initiative (Ojo, et al., 2015). A smart

city can be seen as a city performing well in a forward-looking way, focusing on being more
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sustainable, efficient and livable. Further, a smart city is interconnected and intelligent,

instrumented with sensors and smart computing technologies applied in infrastructure and

services (Chourabi et al., 2012). There is a great potential in using open data to create public

value (Zuiderwijk et al., 2012), where a successful project can foster innovation and creativity

for smart cities (Degbelo et al., 2016). Although, little research has been conducted in the

area of open data within the smart city context (Ojo e al., 2015). Furthermore, there is a need

for a deeper understanding into the specific benefits, barriers and values of open data where

guidelines are important in order to understand and deal with the risks in publicizing data, as

well as to stimulate and increase the use of open data (Janssen et al., 2012). 

In seeking to close these gaps, digital innovation networks (Lyytinen et al., 2016) are used

to gain a deeper understanding of the smart city initiative as it involves institutions and

companies from both the public and private sector. At a first glance, the smart city initiative

shows the similarities of an anarchic innovation network where the stakeholders are

heterogeneous actors with diverse tools, capabilities and knowledge (Lyytinen et al., 2016).

However, the findings revealed that the stakeholders might be involved in two innovation

networks, the clan- and anarchic network.

Further, the research question is: How can stakeholders within smart city initiatives

collaborate to foster innovation through the use of open data? 

To investigate the research questions, an exploratory case study of a smart city initiative in

Sweden has been conducted. Furthermore, the initiative is the second smart city to be

established in Sweden and is currently in its starting phase, where it will be ongoing for five

years. Therefore, through interviews and workshops with concerned stakeholders of the

initiative, the researchers have sought to gain a deeper understanding concerning smart city,

open data and digital innovation networks. The findings show the stakeholders’ visions and

goals; the tensions concerning open and closed data; key factors of the open data platform;

and key aspects for successfully creating an innovation network. Based on these findings we

make contributions to how the data should be handled; what is needed to make a open data

platform function; how to bridge knowledge resources among the actors; and how the

stakeholders should make a distinction in how to share data between the two innovation

networks.

The remainder of this thesis presents the following sections: related research,

methodology and research setting, and the findings section that consists of four themes; the

importance of a shared vision, tensions concerning open and closed data, the open data

platform and the collaboration network. The implications discovered in the findings section

will in turn be discussed in relation to related research that further will lead up to

contribution and conclusions in relation to the study. Lastly, conclusions will present

answers to the research questions as well as discussing the limitations of the study, and

additionally suggest possible future research.

2. Related Research
In this section, the related research to the object of study is presented. First, the concept

Smart City will be explained. Second digital innovation will be presented in relation to smart
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cities along with innovation networks and its possibilities. Lastly the concept of open data

will be explained, as it is the core function of today’s smart city initiatives, and the section will

further be elaborated upon in the discussion section.

2.1 The Smart City Concept
The smart city concept is a fairly new and emerging topic. Because of that, definitions of the

concept can vary. The use of the concept smart cities is still on the rise and further there is no

clear and consistent understanding of the concept among practitioners and academics

(Chourabi, Nam, Walker, Gil-Garcia, Mellouli and Scholl, 2012). Although several definitions

can be found in a wide range of articles covered in from numerous disciplines (see for

example: Hollands, 2008; Caragliu, Del Bo and Nijkamp 2011; Nam and Pardo, 2011a; Nam

and Pardo, 2011b; Chourabi et al., 2012). Therefore a smart city can be seen as; a city

performing well in a forward-looking way; a city that is interconnected, instrumented

(sensors) and intelligent; a city in the urban context that are more sustainable, equitable,

efficient and livable; a city with a collection of smart computing technologies that are applied

in infrastructure components and services (Chourabi et al., 2012). 

A general conception is that a smart city is as a large organic system that is interconnected

and connected to several subsystems and components (Chourabi et al., 2012). It is therefore

often referred to as a future secure, safe, environmental and efficient urban center that

incorporates advanced infrastructures that includes sensors, electronic devices and networks

that can stimulate a higher quality of life and the economic growth (Bakıcı, Almirall and

Wareham, 2013). Therefore, coming from the IS discipline, the focus of this paper is pushed

towards the implementation and deployment of information and communication

technologies that in the extension supports social and urban growth.

Considering the smart city as a large organic system that is networked and linked where

no system operates in its isolation, the interrelationship between the core systems must be

taken into account in order to make the system of systems smarter (Chourabi et al., 2012).

This intelligence of cities is further argued by Chourabi et al (2012) to come from the effective

combination of digital telecommunication networks, the universally embedded intelligence,

tags and sensors, as well as the software. Therefore it is a complex process to make a city

smarter as the solution should extend beyond technology, and at the same time it is necessary

to see that the technology poses a central role in the organic network (Nam and Pardo,

2011a). In urban development the smart city concept is a new approach and it is a way to

solve wicked and tangled problems of rapid urbanization (Nam and Pardo, 2011b). To

transform a city into a smart city means to undertake significant reforms and through this, a

smart city initiative can cast light on current urban polices and future directions (Bakıcı et al.,

2013). Furthermore, using the case of Barcelona as an example, a smart city initiative should

aim to actively generate smart ideas through a open environment that can foster clusters,

Open Data, or develop living labs and at the same time involve citizens in the process of

creating products and services (Bakıcı et al., 2013). 

One feature that have been present since first generation smart cities is sensors that are

attached to physical infrastructures whereas publishing that data as open data, or integrating

it with open data published by city authorities, connected to life and city management is a
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quiet new phenomenon (Ojo, Curry and Zeleti, 2015). Therefore in smart cities, open data

has been known as a defining element of smart cities and can therefore be seen as a smart

city initiative (Ojo et al., 2015). The convergence of open data and smart city initiatives are

unfolding fast at different scale, pace and cities across the world (Ojo et al., 2015). These are

often government initiatives to enhance and open up transparency, foster innovation,

empower citizens and reform public services (Ojo et al., 2015). This phenomenon is moreover

shaped by the smart city context and at the same time it directly impacts smart cities (Ojo et

al., 2015). Although, if it is not approached right it can increase the social inequality and

digital divide and it is consequently necessary to motivate and enable communities to

innovate local service provision themselves as well as job creation and social enterprise

(Degbelo, Granell, Trilles, Bhattcharya, Casteleyn and Kray, 2016). That being said, data from

citizens are vital for cities as it is the ground for their desires and activities (Degbelo et al.,

2016). However trust and privacy issues are major concerns as people are often unwilling to

share data (Degbelo et al., 2016). 

Further, previous studies show that open data can foster innovation and creativity for

smart cities (Degbelo et al., 2016), where there is a great potential in using open data to

create public value (Zuiderwijk, Janssen, Choenni, Meijer and Alibaks, 2012). Moreover, little

research has been conducted in the area of open data within the smart city context (Ojo,

Curry and Zeleti, 2015) and therefore we will use a case study of a smart city initiative in

order to address this gap.

2.2 Digital innovation
Digital technology is embedded into the core of services, products and processes of

organizations. Gupta, Paul, Tesluk and Taylor (2007) define innovation as creating and using

an idea, technology, service or a product that is new to the organization. New digital

technology can radically change the use of products and services, as software and sensors are

incorporated into products. For example, adding a radio-frequency identification chip into a

running shoe enables communication to smartphones where data about the running session

can be tracked (Yoo, Boland, Lyytinen and Majchrzak, 2012). Therefore, digital technology

has become increasingly important when organizations are looking to fulfill their business

goals, as it offers an opportunity to radically transform and challenge existing markets

leveraged through digital technology (Nylén and Holmström, 2015). 

Digital technology has reshaped the ways in which products and services are innovated as

analog data can be digitized and presented on devices, as well as having the ability to be

manipulated into different uses (Yoo Lyytinen, Boland, Berente, Gaskin, Schutz and

Srinivasan, 2010b). For example, a smartphone can make use of and visualize analog content

like audio, video, text and images. At the same time, these different types of data can be

combined to serve other purposes, for example creating applications. Products like

smartphones are not just a telephone, rather it has a diverse set of functionalities that enable

it to serve as a camera, GPS, web browser etc. 

Hagiu and Wright (2015) defines platforms as multisided and “enable direct interactions

between two or more distinct sides […] each side is affiliated with the platform” (Hagiu and

Wright, 2015, p.163). This platform logic is particular evident in Apples App Store, which has
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a generative effect that can enable new innovations (Yoo et al., 2010b), and create new

possibilities for organizations to develop new strategies to cater this market (Yoo et al.,

2010a). Platforms have a generative effect where they are under on-going development that

can generate new content without input from the original creator (Zittrain, 2006), for

example apps in the App Store. The generative nature of digital technology can therefore

make the innovation process hard to control (Yoo et al., 2012) not only inside an

organization, but also from the outside where the digital technology might not be used in its

intentional way, as Yoo, Henfridsson and Lyytinen (2010a) describes. Further, digital

innovations create ”… a virtuous cycle of lowered entry barriers, decreased learning costs and

accelerated diffusion rates” (Yoo et al., 2010a, p.726). The barriers and possibilities for

participating in digital innovation have therefore been lowered due to the advancements in

todays’ digitization. The accessibility of digital tools has been raised through the introduction

of computers as design platforms and Internet as a communication network (Yoo et al.,

2012). Through the accessibility of digital tools, information technology has enabled

innovation to occur at different geographical places and with heterogeneous actors, in other

words – outside one single organization (Yoo et al., 2012),  

Svahn, Mathiassen and Lindgren (2017) identifies four aspects to consider when

embracing digital innovation; striking a balance between developing new capabilities whilst

continuing with existing innovation practices; finding a way to manage design developments

and leveraging existing digital technology; developing relationships and skills, both within

the organization and with other external partners, for value creation; and finding a way to

manage practices and systems to balance the relation between flexibility and control to foster

digital innovation (Svahn et al., 2017).

Looking at the concept of digital innovation through a network view, Lyytinen, Yoo and

Boland (2016) present a framework of four different types of innovation networks; project,

clan, federated and anarchic innovation network. Firstly, the project innovation network

consists of a homogenous group of actors and tools from a single discipline. The control

structure is centralized, and most likely within one single firm (Lyytinen et al., 2016).

Secondly, the clan innovation network also consists of a homogenous group of actors and

tools with stakeholders distributed geographically driven by common interest, e.g. in a

specific product, and has a distributed control structure formulated by key actors (Lyytinen et

al, 2016). Third, the federated innovation network largely consists of a heterogeneous group

of actors and tools, but the control structure is most likely in-house within a single firm. A car

firm can be an example of this, where several divisions need to cooperate and share

knowledge in order to innovate (Lyytinen et al, 2016). Fourth, the anarchic innovation

network consists of a heterogeneous set of actors and tools, together with a hierarchical

control structure that is distributed among other stakeholders. It is a complex approach to

handle where it can be difficult to control the wide range of actors, as well as to merge diverse

evolving tools and capabilities together (Lyytinen et al, 2016).

Digitization has enabled new types of innovation networks that have initiated a shift

towards heterogeneous networks. Common for both federated and anarchic innovation

networks is that innovators need to explore options for how to present and share knowledge

among actors within the network (Lyytinen et al, 2016). With the emergence of open data and
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to innovate new digitized products, organizations need to share data and platforms to

reestablish relationships (Lyytinen et al, 2016) and in turn change from a tightly coupled

control that might exist in-house, to a more loosely coupled product innovation network (Yoo

et al., 2010a). Hence, networks with actors from different disciplines and heterogeneous

knowledge that need to be communicated will form an anarchic innovation network

(Lyytinen et al, 2016), for example a smart city project. In an attempt to answer the call from

Lyytinen et al. (2016), this exploratory case study will provide empirical data about digital

innovation networks within a smart city initiative.

2.3 Open data
Open data are information readable by machines that is freely available to others which

further can be used and republished as one wishes (Manyika, Chui, Van Kuiken, Groves and

Almasi Doshi, 2013). As a phenomenon  - the notion of open data is at an early stage. There

is, however, great potential as to how it can be used as an instrument to break down

information gaps and allow companies to collaborate across industries (Manyika et al., 2013).

Furthermore, it can foster innovation and help organizations make decisions in accordance to

the data as well as it can uncover customer preferences in order for companies to improve

products and processes (Manyika et al., 2013). 

Open data initiatives are a part of government efforts in attempts to open up and enhance

transparency, foster innovation, and reform public services and empower citizens (Ojo, Curry

and Zeleti, 2015). Therefore as the availability of open data is growing, the pressures on

public organizations are increasing to release their raw data  (Janssen, Charalabidis and

Zuiderwijk, 2012). Data that is released can be provided by both private and public

organizations, where the public is in the forefront in creating and collecting data in different

domains (Janssen et al., 2012). Due to the increasing pressure, organizations in countries

from all over the world have already started to publish their data to a variety of users such as

citizens, researchers, civil servants and businesses (Zuiderwijk, Janssen, Choenni, Meijer and

Alibaks, 2012). Although, Janssen et al., (2012) argues that examples of open data are often

referring to data that is safe to publicize rather than data that could invoke reaction from the

public. Further Zuiderwijk et al., (2012) states that the potential value of open data is said to

be enormous, and are expected to result in practices and applications that we do not even

know about. Therefore the process of open data should not be seen as just a product rather as

an ongoing process that can result in new ways of using open data (Zuiderwijk et al., 2012) 

Degbelo, Granell, Trilles and Bhattacharya (2016) argue that without committed

management and a clear strategy as well as without incentives for developers, the opening up

of data will likely fail. Therefore there are three rationales behind the support of open data

(Masip-Bruin, Ren, Serral-Gracià and Yannuzzi, 2013) where the first is that open data

makes government more transparent, collaborative and participative. Second, public

involvement in data collection, analysis and application is encouraged through open data that

further can improve efficiency and reduce government spending (Masip-Bruin et al., 2013).

Third, through open data it is possible to create a new source of economic growth (Masip-

Bruin et al., 2013). Furthermore, Ojo et al., (2015) presents cases of open data initiatives

where the data can be used for several different purposes. One example of this is a platform
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in Manchester where they have made public data open and accessible so that developers can

use it, something that further have resulted in a numerous of apps that have helped the city

to function better (Ojo et al., 2015). 

On the other side of the coin there are also risks and criticism related to publicizing open

data that should be managed and considered. Through this a quality control and compliance

assessment is necessary to implement in the publication process of open data, as well as to

de-identify sensitive data (Degbelo et al., 2016). Further, open data initiatives are to a great

amount supply-driven when instead it should be driven from a demand of the citizens

(Degbelo et al., 2016). Although, the large gap between the promises of open data and what is

actually realized can be explained through the lack of governance mechanisms and insight to

the users perspective (Degbelo et al., 2016). Moreover managers are in the center of networks

when publicizing data for the public, something that can help them to gain advantages of

open data, although it comes at the expense of less control (Janssen et al., 2012). Public

managers therefore have to deal with many stakeholders where some might even be

unknown, in order to achieve the benefits of open data, as it must be handled appropriately

and to not view it as threats (Janssen et al., 2012). Further, barriers are present both for data

users in the shape of an inability of using the data, as well as for data providers as a result of

not wishing to publicize their data (Janssen et al., 2012). 

Janssen et al., (2012) argues that the benefits of open data have a generic character and

therefore it does not say that much about individual data sets. The quality of the open data

provided, and the use of it, are therefore the main success factors for open data systems as

the data has no value in itself, instead it only becomes valuable when used (Janssen et al.,

2012). In that sense open data systems requires the insights and feedback from the external

world, such as from users, in order to continuously improve (Janssen et al., 2012)  

Furthermore in an attempt to answer on the call by Janssen, Charalabidis and Zuiderwijk,

2012, we aim to provide more research and to gain a deeper understanding into the specific

benefits, barriers and values of open data through the use of a case study. Drawing further on

this gap, there is also a need for guidelines in smart city initiatives in order to understand and

deal with the risks in publicizing data, to stimulate and increase the use of open data

(Janssen, et al., 2012). 

3. Method  
In this section the research design guiding the study is motivated and described. First, the

research setting is presented and following the case study is described. Furthermore, this

section will address the choice of method, the process of data collection and data analysis as

well as discussing limitations and ethical aspects necessary for the study. A qualitative

approach has been adopted, where semi-structured interviews have been performed

throughout the study.

3.1 Research setting
Smart City is a fairly new and emerging concept, especially in Sweden where the specific case

study is the second city to start such an initiative. The specific project is funded through the
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EU together with two other cities and has been granted 180 million Swedish crowns and will

be ongoing for 5 years. Although it is currently in its starting phase, as it officially started in

November 2016. The goal is to combine information and communication technologies (ICT),

energy and sustainability to create innovative solutions together with other stakeholders,

with an open data platform as one of the result. Table 1 shows the different stakeholders in

the project. 

Stakeholder Role

Municipality Driver of project

Energy Company Energy provider

University Property owner

Real Estate Company Property owner

County Council Property owner

Parking Company Green parking

Table 1

The municipality leads the project and they have employed a project leader for the initiative,

as well as an IT-architect for coordinating the open data-platform. The open data platform is

one of the outcomes of the initiative and it therefore serves as a cornerstone in the smart city

context. Stakeholders within the project will provide data to the platform, as well as having

their own sub-projects and business models, but collaboration among the stakeholders is a

key factor for reaching the common goal of creating a Smart City. The stakeholders within the

project have had previous discussions about creating and collaborating within this specific

area, and when the opportunity arose a smart city-application was formed.

3.2 Case Study
Throughout the research, a qualitative case study (Yin, 2009) approach was used, as it is a

detailed way to analyze a single case (Bryman, 2008), although containing multiple

organizations. Therefore this approach will help to address the complexity and specific

nature that is presented from the smart city-case. Further, Bryman (2008) argues that the

specific case is what the researcher is interested in, and using a case study is a way to shed

light on it and make a detailed analysis. What distinguishes a case study then, is that the

researcher wants to show specific features for the case studied (Bryman, 2008). Thus, using a

case study approach was relevant when trying to explore the ongoing smart city-project. In

addition, a qualitative approach was adopted, as the aim was to generate specific reasoning

and understanding of details as to how individuals perceive their social reality within the case

studied (Bryman, 2008). Therefore, as opposed to a quantitative approach, were the aim is to

gain quantifiable data for testing theories and creating understanding through numerical

measurements (Bryman, 2008), it was necessary in this research to put emphasis on words

and emotions (Bryman, 2008) using interviews, workshops and conversations in connection

to the case studied. Initially the study was inspired by the engaged scholarship approach (Van

de Ven, 2007) as it is a participatory form of research to obtain different perspectives of

stakeholders when studying complex problems, which further could generate more insightful
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knowledge than when practitioners and scholars work on the same problems alone (Van de

Ven, 2007). Further, as the purpose of this study was to examine how stakeholders can

collaborate within a smart city initiative to foster innovation and creativity through the use of

open data, an exploratory case study (Yin, 2009) approach was well suited. 

Case selection is an important aspect when trying to build a theory from case studies

(Eisenhardt, 1989). Further, the selected case came to the researchers attention when

discovering a press release describing the smart city initiative. This is a new project and the

second smart city initiative in Sweden, it has a lot of potential to serve as good example for

coming initiatives. Therefore this was an interesting project as smart cities are a fairly new

concept within the region and to be able to perform a case study with key stakeholders taking

part of the initiative was a unique opportunity. Further, after meeting the project leader it

also came to the researchers knowledge that an open data platform will be an outcome of the

project, as well as it will serve as a cornerstone for the success of the project.

3.3 Data collection 
The data collection-phase consisted of semi-structured interviews where meetings and

workshops served as the foundation to establish the case study, guide our research as well as

to put focus on a problematic situation. Further, the interviews have served the purpose to

find out more about the case studied, and to help answer the research questions.

During the data collection phase interviews and workshops were held with concerned

stakeholders of the smart city-project. Further, they were held at a place of the respondents

choosing and as they were conducted face to face, they were done at the respondents’ place of

work, as it was the most convenient for them. In total there was 9 interviews conducted of

which six were stakeholders connected to the smart city-project where one stakeholder were

interviewed twice. The other two interviews were held with external actors working with

similar projects, possessing great knowledge within the area of open data and digital

innovation. In this phase the researchers were guided by Van der Ven (2007) to build the

research design and collect complementary information. Therefore, three workshops were

held with the partner firm to formulate the problem, as well as the two initial interviews

(table 2) were the starting point for the thesis. Interview 1 and 2 were held with key

stakeholders of the project to establish contact and to narrow down the focus. Further, two

workshops were held with the energy company to present the problem area and to re-

formulate a problem that served both theoretical and practical aspects for concerned

stakeholders. Thereafter one additional workshop was held to guide the study and to share

information. All interviews and workshops were recorded with the exception of interview one

and two, where the researchers focused on discussing and taking notes to cover important

aspects of the meeting. The interviews and workshops lasted for approximately 30 minutes

ranging up to 75 minutes of recorded time and were much dependent on how long time the

respondent were able to spare. Further, complementary information concerning interviews

and workshops are further presented in chronological order in table 2. 
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Type of Meeting Role Area Duration

Interview 1 Project Leader, Coordinator Municipality 60 min

Interview 2 Project Manager; Business 

Developer

Energy company 60 min

Workshop 1 Project Manager; Business 

Developer & CIO

Energy Company 70 min

Workshop 2 Project Manager; Business 

Developer & CIO

Energy Company 60 min

Interview 3 Project Leader (external 

stakeholder)

Open Data 75 Min

Interview 4 Head of Division Building Office 30 min

Interview 5 Property Developer Real Estate 

Company

70 min

Workshop 3 Project Manager; Business 

Developer & CIO

Energy Company 60 min

Interview 6 CIO Energy Company 60 min

Interview 7 Business Manager (external 

stakeholder)

Energy Company 45 min

Interview 8 IT-architect Municipality 45 min

Interview 9 Project Manager, Business 

Developer

Energy Company 60 min

Table 2

In connection to this, an interview guide of a semi-structured kind was developed. The

semi-structured interviews consisted of open-ended questions that were organized through

key themes, which allowed the researchers to follow up on important areas (Mathers, Fox &

Hunn, 1998; Bryman, 2008). Therefore a semi-structured approach was appropriate, as it

allowed the researchers to focus on key questions, but also to delve deeper for more

information when interesting topics would arise (Ritchie & Lewis, 2003, p.111). The interview

guide was continuously improved and reshaped during the process in order to get better

saturation in the data. 

In order to gain deeper understanding of the case studied, the interviewees were chosen

through a non-probability sampling. The reason for this was to find key stakeholders that

could contribute with thoughts and knowledge to the problematic area. Therefore, a

purposive sampling method was adopted, as the aim was to find subjects with characteristics

that would enable deeper exploration and understanding to the area of concern (Ritchie &

Lewis, 2003, p.77). During the workshops the respondents therefore identified important

stakeholders that could contribute to the study.

Whilst conducting interviews, ethical considerations were made towards the interviewees

in accordance to Ritchie & Lewis (2003) guidelines. The subjects were informed about the

purpose of the study, how the data will be used, and that participation was voluntary and
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could be interrupted at any time. All subjects were made anonymous to make sure that data

could not be traceable back to the specific individuals. Before each interview the researchers

asked for informed consent to be able to record the interview and later transcribe them

(Ritchie & Lewis, 2003). 

3.4 Data Analysis 
The data analysis was influenced by grounded theory as it calls for a close connection

between data collection, analysis and the resulting theory (Strauss and Corbin, 1998). In this

way it allows for a unique approach as the process of data collection and analysis occur

parallel, and in interaction with each other. Performing data analysis consisted of

transcribing interviews, meetings and workshops as well as coding. As data was collected

through interviews and workshops the process of transcribing recorded interviews was

carried out simultaneously with data collection to keep the memories and impressions from

the interviews. This is necessary in order to make a full statement from the respondents

participating, not only including what the respondents say, but also how (Bryman, 2008).

Further, transcribing is an important process to strengthen the validity and reliability of the

conducted interviews, meetings and workshops (Kvale & Brinkmann, 2009). As the collection

and analysis of data occurred simultaneously, this also allowed for continuous improvements

of the interview guide where it was adjusted and updated to gather more data within specific

categories (Strauss & Corbin, 1990). 

The interviews, meetings and workshops were conducted in Swedish and therefore they

were first transcribed, and then translated. Furthermore, citations and statements from the

respondents used in the thesis are translations of these interviews, meetings and workshops.

The raw material in the transcribed data called for the use of qualitative content analysis

(Bryman, 2008) to bring forth meaning and to put the data into context, where underlying

themes was found. The analytical phase was guided by Corbin & Strauss (1990) and started

with initial open coding, a process to break down, study, compare, conceptualize and

categorize the data, which creates concepts that further can be grouped and reformulated

into categories. This also called for focused coding, which meant extra focus on the most

frequent codes and the codes that could generate most information found in the collected

data (Charmaz, 2014). Further this meant deciding what initial codes that were the most

important when categorizing, as well as generating new codes when combining the initial

codes (Charmaz, 2014).

Using these analytical procedures made it possible for the two researches to interpret the

material on different levels of abstractions as the coding was performed in separate locations,

which was followed by a discussion of the identified codes and themes. More specifically,

coding consisted of carefully reading through the material and seeing them in a specific

context whereby important citations were given codes that further could be grouped into a

sub-category. Furthermore these sub-categories then made up the basis for creating key

categories, which then would be used to present important dimensions coming from the case

studied.  In this way it was possible to identify differences and similarities in the data that

culminated into key categories presented in the findings section. The iterating of codes

generated four themes; the importance of a shared vision, tensions concerning open and
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closed data, the open data platform a n d the collaboration network. These are further

presented in the findings section and later referred in the discussion section. 

3.5 Limitations
Something worth noting is that all methods have its upsides and downsides (Holme &

Solvang (1997). That being said, choosing to use interviews as a data collection method also

poses some risks as the respondents might act in accordance to how they think the

researchers want them to act (Holme & Solvang, 1997). Therefore using semi-structured

interviews allowed the researchers and respondents to talk more openly, making it more

similar to a real conversation, as it is important that the respondents own opinions and

values comes to the surface. Following, the researchers have also taken into consideration

that the recording of the interview might have impact on the respondents and their answers. 

4. Findings
This section presents the findings from the conducted interviews and workshops. First, the

stakeholders’ vision and goals for the project will be presented. Second, the tensions

concerning open and closed data will be described, whether it should be open for the public

or closed among the stakeholders. Third, key aspects concerning the open data platform will

be explained. Last, the fourth theme will address key factors for successfully creating a

collaboration network.

4.1 The Importance of a Shared Vision
The smart city initiative involves a wide range of stakeholders and formulating a shared

vision is important to ensure the success of the project. The project leader at the municipality

explains that all involved stakeholders have their own projects within the smart city initiative,

since they all have different backgrounds and operate in different industries. Therefore a key

strength of the project is that the stakeholders can synchronize these projects, when working

together in an initiative like this. Further, stakeholders’ sub projects use their own business

models in order to create and capture value and in such a large project with many concerned

stakeholders, it can be hard to have a shared vision throughout the project. Therefore the

property developer at the real estate company explains:

You can have some kind of vision, although I believe it should be flexible […]

since you don’t know what the outcome of the project will be. (Property

Developer, Real Estate Company) 

Following, the project manager at the energy company explains that they have long-term

visions, and high ambitions considering how the project will turn out. The respondent also

highlights that the project can contribute with knowledge that makes them become more

effective, as well as to help them deepen their collaboration with customers and stakeholders.

Something that goes well in line with what the IT-architect at the municipality emphasizes:
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There is a vision that it will become something that we can build upon in the

future. Therefore, it doesn’t have to be fully developed within the project rather

it can be seen as, or a bit like, it can continue to be developed even after the

project. (IT-Architect, Municipality) 

One of the long-term visions is that the project will continue to be developed and that

collaboration between the stakeholders still will be present even after the five-year project.

This is something that the majority of the respondents argue, as they still want the region to

flourish after the smart city project. Moreover, in order to succeed with the project the

property developer at the real estate company highlights important aspects, such as to keep

continuity of key stakeholders within the project, as well as to keep focus when deploying the

sub projects in order to make them successful. Something that goes well in line with the view

of the project manager at the energy company, as to have the right type of people within the

project, and to keep them throughout the five years is of high importance. 

However, the respondents have different visions in connection to the open data platform

and the IT-architect therefore explains their vision of open data:

The vision is to stimulate development, that you should be able to use the data

that we publish in order to, for example, create apps and stuff like that… but

also contribute with information to research. (IT-Architect, Municipality)

This is not a clear vision in which they see potential opportunities for the stakeholders or the

smart city; rather they are looking for serendipitous innovations to happen. The head of

division at the building office, at the university, has a more clear view of what potential

opportunities there are with open data:

The vision for us is to save energy and at the same time provide students with a

better service and a higher perceived safeness (Head of Division, Building

Office)

This vision is in connection to the perceived safeness at the university during nighttime.

Moreover, it is possible to map out where students are located throughout the university in

order to create better services and gather students in the same building. This vision goes well

in line with the vision of the property developer at the real estate company. These visions are

strongly connected to energy related questions and sustainability where the collaboration of

stakeholders concerning questions such as these, can generate a valuable output. Something

that the CIO of the energy company also speaks of, as the exchange and combination of

information can be used to automatize and create new functions that further can meet the

needs of the inhabitants of the city. 

However, as opposed to the vision at the municipality, the project leader in another open

data project use an example to speak of the importance to have a more clear and specific

vision in order to actually make something of it:

We were working on the supposition, and the concept of the world, that if we

just provide data, creative people will make something of it. Through this it will
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be developed a lot of innovations and good use cases. It’s like if we provide flour

and sugar and some baking powder it will become a sponge-cake somehow, if

someone sees it … but that sponge-cake has not been baked yet. (Project Leader,

Open Data)

Furthermore from the standpoint of the project leader the commitment from the public and

potential stakeholders are very low and that a societal change, such as in the case with open

data, should gain more attention than it actually does. Therefore the respondent also

highlights that there is a need for some sort of vision of innovation and a will to change

things. Therefore, from the project leaders standpoint the visions in this project are not

sufficient considering how the data will be used, and what potential opportunities there are.

Although when striving for success in the starting point of a project like this, the business

manager at the energy company argues that it is important to have short-term goals. Hence,

it can be easy to have a desire to carry out too many side-projects and therefore you have to

set the boundaries and shut the doors to actually accomplish something. Being a large project

with many concerned stakeholders the visions pulls to different directions and opportunities

are often seen within the area of the specific organization. With open data being the

cornerstone of the project, the business manager at the energy company therefore speaks of

the importance with not trying to deploy the most advanced and technical solutions in the

beginning, instead:

…to find the simple, low hanging fruits like in waste disposal and traffic

management. Start there, and continue to develop from there, that’s the key.

And at that point you also see that the project is moving forward. (Business

Manager, Energy Company)

Therefore it might be good considering short-term goals and starting small together with the

stakeholders, in order to get the project going. When doing this it will be possible to see the

outcome of these small sub projects that in turn could contribute with energy to the project as

a whole. Further as the CIO of the energy company states, it is also a way to build and

develop the region, which means that they can have high visions internally. In this sense it is

therefore not that remarkable that the concerned stakeholders view differ, as the visions and

opportunities of the project is intertwined with the organization itself.  

In conclusion, the smart city initiative is a big project with many concerned stakeholders

who all have the same and shared vision for the project. Although considering open data they

differ somewhat, as they all have different backgrounds and purposes for being in the project.

Therefore collaboration and understanding is a key issue when together trying to achieve

something good for the city.

4.2 Tensions Concerning Open and Closed Data
The CIO of the energy company speaks of open data as a big part of the smart city project,

where many stakeholders are involved in this as a way of exchanging information. Further as

the business manager at the energy company states, the data can be collected in many ways

for example through WIFI, Bluetooth, or measurement data. However this depends to a great
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extent on the organizations, if they are willing to share their data and make it public. The

project leader who works with open data related issues argues that some might think that it is

good if the public also can have access to the data as well as it can reduce work tasks when

rationalizing their own work. Further, the IT-architect at the municipality highlights that

publicizing data is a part of the project:

Since the stakeholders are taking part in the project they have agreed to share

certain data, especially data in connection to the project. For example the

energy company might share energy data, but then its primarily in connection

to the project. (IT-Architect, Municipality)

Therefore it is not possible to control what data the stakeholders should share and instead

they will focus on influencing their own organizations. The municipality has a challenge as

they are steered by political decisions, and within the project, there are also laws and

regulations that are restricting what the actors could share to the open data platform.

Political steering could enable departments to share more data and be more transparent to

their citizens, but as of right now there is no political consensus, which makes the process

harder. Further the project leader from the other open data initiative argues that opening up

data with political decisions will ease the way of transitioning to open data, as public servants

need to follow the directions of the political steering. The IT-architect at the municipality also

argues that it is hard to communicate what benefits that come along with open data as

stakeholders do not really see the upside of it since it is not a widely spread concept.

Therefore some organizations might be skeptical, as they argue that it interferes with the

organizations integrity. In addition the CIO of the energy company is concerned about the

data, and hesitant as to how it will be used:

In this initiative or other open data projects we are balancing options as to how

you can use it [the data]. What is considered open and what’s the standpoint on

commercial data? (CIO, Energy Company)

The IT-architect at the municipality elaborates on this issue and explains that this also stems

from the fact that the organizations have different backgrounds. For the municipality,

sharing data and working with an open data platform becomes an extension to the Public

Access to Information and Secrecy Act, whereas being a private organization this is more

difficult as they have other interests that further makes this a difficult issue to handle.

However the head of division at the building office sees no issues with open data as long as it

is de-identified, in the sense that it is not possible to track it back to a certain individual and

explains further:

We only have one demarcation in our organization, which is that it [the data]

must be de-identified so it fulfills the Privacy Protection Law; otherwise we can

share everything else. (Head of Division, Building Office)
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Further, for the stakeholders it is also a matter of processing the data before it can be shared

in a platform for the public. Elaborating further on the issue of sharing data, the property

developer at the real estate company speaks of reciprocation:

I think that if you are to share data there must be a feeling of reciprocation, in

the sense that if others show that they are open, you can be open yourself.

Otherwise if it feels like its one-way communication, then it’s not that

interesting… (Property Developer, Real Estate Company)

However, there are already outlines in the project concerning what data will be shared within

the network, but there is a concern if this data should be open to the public or not. Although,

there are no formal agreements regarding the matter at this point and the head of division at

the building office describes the situation as:

It may be good [to have an agreement], I think we have too much trust in each

other, I think. As long as you are friends and everything is going good it is fine.

(Head of Division, Building Office)

Furthermore, there is also a concern in the project how stakeholders will deal with their

commercially valuable data. By sharing more valuable data it might encourage other

stakeholders to share as well, which further can generate more qualitative data sets. The data

without any monetary value could be shared through the open data platform. But in order to

be able to work towards this model, there is a need for rules. The stakeholders need to

consider what type of data they want to share and if the data should be open for the public, or

closed to the network. It is also important to find a compensation model that will be of gain

for each of the stakeholders. The real estate company also raises concerns about making all

data open for the public. In order for them to publicize data, they want a mutual agreement

with the other stakeholders. 

If someone that has nothing to do with smart city [the project], and that we at

the moment don’t have a relation to. That can be tough. Should we even deliver

[to them]? … if so, we need to look at making a deal. (Property Developer, Real

Estate Company)

Some of the stakeholders are commercial organizations with the goal of making a profit.

Therefore they want to protect some of their data, as it is a core in their business strategies.

Older data could be published and the more recent data can be used as a way of generating

income to the organization. However, in order to carry through with this model, the

stakeholders in the project are in need of knowing the real value of their assets. Decisions will

therefore be carefully considered regarding what type of data will be provided to the open

data platform. However, the stakeholders sees opportunities in combining the open data

platform with a closed form of data sharing among the actors within the project. 
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But to spice up the business model [of the smart city], it is possible to add closed

data and find some way of recoupment, it seems like that’s what other initiative

labs is going for in Europe that is EU-financed. (CIO, Energy Company)

As the project is still in its starting phase, this topic will arise further on in the project. But it

is important to note that these stakeholders have previously worked together in forming a

network, which could be a reason for why there is such a trusting relationship between them.

However, there are tensions considering open and closed data as some of the stakeholders

argue that the data should be open for the public, whereas some of the stakeholders argue

that it should be closed, in the sense that it is open between the stakeholders in the network.

Furthermore, it stems from the fact that the project involves both public and private

organizations and issues concerning data are intertwined with the organization itself. 

4.3 The Open Data Platform
One of the main outcomes is an open data platform and the aim is to publicize data for the

general public, for example programmers and researchers. The data will be represented

through an API where everyone can retrieve the information and make use of the publicized

data. There is no current interest from commercial actors outside the project, but the IT-

architect at the municipality sees the platform as a lever that can foster innovation within the

city. All the respondents identify this as an opportunity for being innovative, where the open

data is a built-in mechanism that could potentially be an enabler for innovation. An actor

could import the data provided in the platform and in turn develop own products and

services. Therefore, the energy company identifies the open data platform as an opportunity

to find new business models. The stakeholders could import developed products and services

where they have the possibility to add proprietary code on the initial product in order to

create a premium version. The project leader from another open data initiative also identifies

this opportunity and sees it as a potential catalyst for companies to improve their innovation

processes.

Then you could think that one might have interest in helping their own

innovation […] Producing data can expand the innovation network and enable

Company X to buy the idea [generated from the open data platform] and

develop it. (Project Leader, Open Data)

Stakeholders can be sponsors of many projects to further on release enterprise editions with

extra functions. However, this requires an infrastructure that can be built upon, which can

further generate creation of good services that can help develop the community and create

value for the citizens. One key aspect identified by both the energy company and the building

offices though is the quality of the data. It is not a matter of having huge data sets; rather it is

about the quality and its relevance. By having the right type of data, the stakeholders will be

able to innovate through combining the different type of data sets provided in the open data

platform. If the platform is successful, the concerned stakeholders do not need to invest to

create and combine data since it is available in the platform. 
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Moreover it is a need to secure the quality of the data both from the owners of the

platform, but also from the organizations themselves. The IT-architect at the municipality

highlights that a key issue of the project is to make sure that the quality of the data is high. In

order to prevent low qualitative and misinterpreted data, it is important to have metadata

that correctly describe the data. Further the IT-architect says:

Yes, there is a risk that people misinterpret data. Therefore metadata is really

important in order to describe the data so it’s not possible to just take it [data]

and make something of it, which doesn’t go in line with the data. (IT-Architect,

Municipality) 

It is therefore necessary to have discussions regarding metadata on how to format and

organize the shared data, as well as how it should be described. Discussions connected to this

are already taking place in the energy company, where the CIO are posing some important

questions:

What rules applies here? There’s a need for clear rules around this that states

how it will work … If its supposed to be completely open then it should be

completely open so that it is possible to use it [the data] for anything. Therefore

you also want to know that there is a sign of quality behind the data, if the

energy company shares data then they can stand behind it and its good. (CIO,

Energy Company) 

Along with these discussions, it is important to define some sort of rules and quality

assurance as well as what data that will be shared on the open data platform. Further, it is

necessary to clean the data in order to provide data of high quality. This is something that the

project leader who works with open data related issues also stresses. The biggest problem

with the data is the quality and content of the metadata. It must show the right values, as well

as it must contain necessary information to understand what the data actually means.

Elaborating further:

No one needs the metadata in order to perform their work task, since they know

and have their own interpretation of what it stands in relation to. But in order

for a unversed person to take the data and use it for some kind of innovation,

the metadata must be there. (Project Leader, Open Data)

In the end it is not only publishing data so that people can understand it, it is equally

important to distribute the data so that other people and organizations can use it for

innovations and such. This data should be de-identified and washed to make it untraceable to

specific persons. However, in doing that, the data might lose it value, as project manager

from the energy company explains: 

If you look at the measurement data, but with no clue on what type of house and

how big it is. Well, you can [look at it] but it doesn’t say anything. (Project

Manager, Energy Company)
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The open data platform will offer opportunities both for the stakeholders within the smart

city initiative and outside actors. However, the stakeholders need to carefully consider what

data they want to share and how they will present it. Key factors for the open data platform

are the necessity to provide high qualitative data with a coherent and correctly described

metadata.  

4.4 The Collaboration Network
There are several opportunities for innovation within the smart city initiative. Aside from t he

open data platform, the project also offers an opportunity to create and build a network

among the stakeholders to find new business models. The majority of the respondents

identify this project as an opportunity to test things with each other and a way of finding new

business models. The CIO of the energy company further identifies the collaboration process

as a key concern for how innovation will take form in the project: 

This open data, there are grounds for creating innovations. Then the question

lands at, how do we handle that? To get stakeholders to willingly invest and try

different types of innovations. (CIO, Energy Company)

There is a need for finding synergies within the collaboration, as the different stakeholders

have different organizational cultures. The question at hand is therefore to handle the

different types of organizational cultures and incentives to be able to successfully fulfill the

project goals. The business manager at the energy company mentions the importance of

systemizing innovation in order for incorporating it into the organizational culture. There is a

need for sitting down and formulating clear and specific goals that will provide actual

guidance into what needs to be done and what need to be changed. The business manager at

the energy company provides an example of how he has incorporated this into his project:

Working with customers and putting that into a routine and asking the clients, I

mean.. I need to know what I want to know from them. I can’t ask “What do you

think of Company X?”, rather; what do you think about the broadband

installation? (Business Manager, Energy Company)

Another key aspect identified is the trust towards each stakeholder, as they all will work

closely together. In order to tackle this issue, there is a steering group from each of the

stakeholders that meet regularly, where there is a need for discussions with high barriers.

The respondents all stress that they want good outcomes of the project that can foster the

city’s business climate. However, the entry barriers for this network are quite high, and as an

outsider it will take time to enter. The open data within the network is valuable and closely

related to the stakeholders’ business models. Therefore trust that is built over time is

considered a key aspect among all the respondents. 

I think that if you have a network and there is trust between each other; that

amount of trust is built over time. And that is the most important card you have.

ALL collaboration builds on trust. (Project Manager, Energy Company)
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Further, the stakeholders have brainstormed about how different innovations can be fostered

through involving outside stakeholders and they see opportunities where, for example,

sensors can be put into properties and innovation can occur from this. But it all comes back

to the concern of who the stakeholder is and that it is easier to participate and cooperate with

an already known actor, rather than a completely new one. Further, there is a concern of who

will own the idea and the innovation that might occur within the project, and these are issues

that need to be dealt with. Even within the network, it might be troublesome for the

stakeholders to trust each other entirely. The property developer describes that contracts

might be an enabler to ensuring a relationship:

It is a feeling that if we feel secure in the business relation, and in the relation in

general, it feels good in the pit of the stomach […] but then it can sometimes feel

better to have contracts to steer us, that can help sometimes. (Property

Developer, Real Estate Company)

In order to successfully collaborate with each other, the respondents have identified learning

design and innovation processes as a measure to build trust and a long-lasting relationship to

each other. Innovation is about going in to new territory, to make a change, and it is hard to

control the process. But doing workshops and interviews together with other stakeholders

might ease the process. More innovators means different perspectives and at the same time

expansion of data as the innovation network gets bigger. All the respondents further stress

that the collaboration with other stakeholders could be a great opportunity to learn, and

enable stakeholders to think outside of their own comfort zone. Having different perspectives

from heterogeneous actors could be a key factor for discovering ideas that could lead to

innovation. It is important to find these forms of innovation in order to encounter initiatives

such as the smart city-project. This is recognized by a majority of respondents where they

plan to identify, through the collaboration, innovations that are easy to find. The business

manager at the energy company describes the process as:

Focus on what you want to accomplish, what the demand or function or

whatever you want to solve. Narrow it down. Dare to focus, make the process a

routine, like manufacture. Make it almost boring. Force the group to be

disciplined and set a time limit. (Business Manager, Energy Company)

There is a need for constraints within the project and these different constraints like time

limit and a specific demand can force innovation with clear and specific goals that can solve a

problem. 

In order to successfully create an innovation network, the stakeholders identify

collaboration and trust towards each other as key aspects. However, for outside stakeholders

the barriers of entry is set high. In order to enter, there is a need for the outside stakeholder

to contribute something that can add value to the network, the business models within the

project, and gain trust from the other stakeholders.  
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5. Discussion
In the exploratory case study the researchers have studied a smart city initiative in Sweden.

The purpose of the study was to examine how stakeholders can collaborate within a smart

city initiative to foster innovation through the use of open data. The findings show the

stakeholders’ visions and goals; the tensions concerning open and closed data; key factors of

the open data platform; and key aspects for successfully creating an innovation network. The

implications discovered in the findings section will be discussed in relation to related

research. First, the tensions and standpoints of open and closed in a smart city initiative will

be discussed. Second, a discussion regarding stakeholders’ views in the creation of an

innovation network will be presented. This section will furthermore connect the empirical

data to previous literature concerning smart city and open data, with a focus on digital

innovation networks in order to understand how the smart city initiative will be organized. 

5.1 Open Versus Closed Data 
Through the exploratory case study of the smart city initiative it is clear that visions and goals

differ concerning the project and the open data. Hence, it also generates a tension about open

and closed data, and to what extent it should be open to the public or closed within the

network. The findings show that the stakeholders’ have different visions and goals for the

initiative, as they all have different backgrounds and purposes for being in the project.

Further, these are both long-term visions in connection to the outcomes of the project, and

short-term goals concerning smaller sub projects. Hence, there is a need to formulate a

shared vision in order to ensure the success of the project. The majority of the stakeholders

have a clear vision in how the open data will be used and handled within the initiative.

However, there is a need to formulate a shared vision for this part of the project to exploit the

opportunities that come along with the development of an open data platform.

Furthermore, the findings in the case study confirm the claims of Ojo et al., (2015), that

open data is a defining element of a smart city initiative as it is both shaped by, and impacts

the smart city. In the explored smart city initiative the open data platform acts as a

cornerstone for the project where it is one of the major outcomes after the five-year period.

Furthermore, there are several stakeholders involved in the initiative coming from both the

public and private sector. The respondents argue that coming from different backgrounds

could influence what type of data they are able to share. For public organizations, such as the

municipality, sharing data and working with an open data platform becomes an extension to

the Public Access to Information and Secrecy Act. Although, it is more difficult for private

organizations as they have other interests when collaborating with open data, which further

makes this a complex issue to handle. Something that is further confirmed in previous

research by Janssen et al., (2012), where they argue that public organizations are in the

forefront in creating and collecting data in different domains. 

However in contrast to previous findings, the research revealed that in the smart city

initiative, stakeholders’ are considering to share certain data only within the network.

Considering that option, in addition to making it open for the public, could stem from the fact

that there are no formal agreements in the project that specifically states to who, or what, the

data will be open for. In connection to this Degbelo et al., (2016) argues that opening up data
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without a clear strategy and committed management will likely fail. Further, one major

argument by Masip-Bruin et al., (2013) is that the public should be involved in the data

collection, analysis and application in order to improve efficiency and reduce government

spending. The project therefore needs to consider this aspect, as in contrast to previous

research, the case study revealed that the outside perspective from the public is lacking.

Instead, the respondents argue that there is a need for political steering and consensus,

which could ease the process of opening up data and sharing it to the public. This is

something that Degbelo et al., (2016) confirms, where the gap between the promises of open

data and what is actually realized is explained through the lack if insights to the users

perspective, and the lack of governance mechanisms. 

Working with open data means dealing with many stakeholders’ where some might be

unknown (Janssen, et al., 2016), and therefore it must be handled appropriately in order to

achieve the benefits of open data. Otherwise data users will not be able to use the data, and as

a result data providers will not publish their data. In contrast to that, the study has revealed

that there is a trusting relationship between the stakeholders. Further, this could be a result

from previously working together when forming a network. The respondents have further

explained that they have already agreed to share certain data as a part of working together in

the smart city initiative. However, troublesome for the smart city initiative is that the data in

stakeholders’ organizations are intertwined with the organization itself, and it therefore has

no value in its simplicity. It only becomes valuable when used (Janssen, et al., 2012). 

Therefore the respondents argue that it is important to set the boundaries and have short-

term goals and further try to find the simple and low hanging fruits in order to actually

accomplish something. When achieving something from these small sub projects this can

bring energy to the project as a whole. Although, as the concept of open data is not widely

spread it is hard to communicate the benefits that come along with it as some stakeholders’

might argue that it interferes with their organizational integrity. Further, it is not possible to

control what data the stakeholders’ should share and instead they will focus on influencing

their own organizations where it is an important aspect to consider if it should be open for

the public, or closed within the network. Therefore, a mutual agreement regarding open data

is of great need, as well as guidelines that state what should be distributed through the open

data platform.

5.2 The Innovation Networks
The findings of the exploratory case study show that the collaboration network and the open

data platform are conflicting with each other as the platform is supposed to be open for the

public, while the innovation network is closed among the stakeholders. In the open data

platform, the stakeholders want to provide data that can foster an innovation climate for the

city. Further, they see it as an opportunity in having the public creating innovations through

the platform that they further can benefit from, for example adding proprietary code. In

other words, they see the platform in the same view as Zittrains (2006) description of

generativity, where the platform is under on-going development, where outside actors further

can innovate and create new content. However, the data within the project is supply-driven,

when it rather should be demand-driven from the outside actors’ perspectives (Degbelo et al.,
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2016). The stakeholders within the project are instead putting their focus in sharing data

amongst themselves, and fostering their own, closed network. Further, seen from an external

perspective, the stakeholders are categorized as an anarchic innovation network (Lyytinen et

al., 2016). The stakeholders are all heterogeneous actors with a hierarchical control structure

that is distributed among the stakeholders (Lyytinen et al. 2016). In other words, the

projects’ steering group consists of key actors from each stakeholder. Each of the

stakeholders has their own sub projects, while still participating in the project as a whole. As

further stated by Lyytinen et al. (2016), it is a complex approach that offers a wide range of

challenges in order to merge tools and capabilities. Furthermore, the findings confirm the

claims that one key challenge in the anarchic network is controlling the different stakeholders

and their own interests in the project (Lyytinen et al., 2016), As a result, there are reasons to

argue that the stakeholders are involved in two innovation networks, an anarchic network

and a clan network.

In a clan innovation network, actors are homogeneous and have overlapping knowledge,

but are lacking managerial control as well as control of the innovation outcomes (Lyytinen et

al., 2016). The findings revealed that the stakeholders want to create a platform that they all

can benefit from. However in releasing open data to this platform, the stakeholders are losing

control over their own data and therefore cannot control in what way and context their data

will be used in (Janssen et al., 2012). Therefore they are reluctant to share their more

valuable data to the platform, as they might lose an opportunity for being innovative

themselves. Further the findings show that there is a need for coherence in the data, with

standards within the metadata and it will be a key issue to make the data homogeneous to

make sure that the data is of high quality. In order for the stakeholders to publicize data, it

needs high quality and metadata to make sure that the data is not misinterpreted. Clan

innovation networks often have a core group that defines innovation quality and the

architecture (Lyytinen et al., 2016). This issue is something that the stakeholders can take

control of, as they will form the vision of the platform and the data that will be distributed in

it. Hence, the success of the open data platform lies in the hand of the stakeholders, but it is a

balancing act in what data they are willing to share. Not enough or low quality data might

give an obsolete platform, while sharing valuable data close to the core business might lose

innovation opportunities of their own.

The collaboration network that is established by the stakeholders’ has the similarities of an

anarchic innovation network. The stakeholders are a group of heterogeneous actors with

diverse tools, capabilities and knowledge (Lyytinen, et al., 2016). Further, different incentives

from the sub projects combined with the lack of control can be a key challenge. The project

has the steering group, however when dealing with a myriad of sub projects with involvement

of actors from the different stakeholders across these sub projects might be an explanation to

the conflicting visions. Therefore, the findings confirms the description of the anarchic

innovation network, as the outcome process can be hard predict as the outcomes are highly

distributed (Lyytinen et al., 2016). The findings further showed that the entry barriers for the

network were quite high, which in turn leads to a closed network. Some of the respondents

were hesitant to share data closely related to their core business, which could be an

explanation. But also, more actors from different industries mean more heterogeneous actors
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and tools to handle, which in turn will affect the control of the project. The network is

complex, and as Lyytinen et al. (2016) states; there is a need for tight control, however there

is a need for being flexible and open. It is a balancing act, and the project could be argued to

have a tight control in regards to the actors’ aspect of the network. 

To summarize, there are arguments for saying that the project is involved in two

innovation networks. The stakeholders are seeing several opportunities for being innovative

within this project; both through the open data platform but mostly from the collaboration

with each other in the different sub projects. There is a division of data, where the less

valuable data is shared to the open data platform, and the more valuable kept within the

collaboration network. This is explained through the different incentives and visions that the

stakeholders have in their sub projects, but also from the fact that some of the stakeholders

are commercial and profit-driven organizations. Therefore, the clan innovation network is

used to capture the incremental innovation opportunities that might arise, while the radical

and more valuable innovations are closed into the anarchic innovation network. 

5.3 Key Concerns for The Smart City Initiative
There are overall recurring aspects in the findings that deal with key concerns to guide the

smart city initiative, and as made evident by previous research there is a great need of a clear

strategy a committed management. Therefore this section will discuss these key concerns

that can support the stakeholders to collaborate within the smart city initiative, and further

foster innovation through the use of open data.

In accordance with Degbelo et al. (2016), the respondents identify that data needs to be

quality assured, and sensitive data de-identified. But further, they are stressing the

importance of metadata with correct input. It should be of a standardized form that makes

sure that anyone reading it can understand it. If this is not taken into consideration, there is a

risk of low qualitative data. Therefore, the stakeholders need to establish rules and standards

for what data they will share, and how the metadata will be formatted. If not, the data risk

being useless for an unversed person, and little innovation might be generated from the open

data platform. 

Moreover, the findings revealed that there is a lack of public opinion concerning the open

data platform. When continuing with the project, this should be a key concern for the

stakeholders. Masip-Bruin et al. (2013) states three rationales behind supporting open data;

it should make government transparent, participative and collaborative; open data should

involve the public in data collection, analysis and application; and that open data should

stimulate economic growth of the city. As of right now, the stakeholders have covered the

rationales of making the government more transparent, and to stimulate the economic

growth of the city. However, as the project will proceed, the stakeholders will need to take

into consideration the public perspective. Open data should be demand-driven by the citizens

in order to create incentives for the outside actors to use the open data platform (Degbelo et

al., 2016). 

Further, the findings presented that when dealing with stakeholders from diverse

industries in an innovation network; there will be difficulties in translating knowledge,

capabilities and tools (Lyytinen et al., 2016). Although, this is recognized by some of the
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stakeholders, where they identify the different organizational culture as a potential challenge

that needs to be dealt with. When dealing with an anarchic network, it is important to

establish a dedicated community that can interwove the different sub projects to successfully

make sure that each of the stakeholders can benefit from the collaboration (Lyytinen et al.,

2016). The findings confirm that the respondents are aware of these issues. The stakeholders

are planning to have workshops and interviews with each other to learn design and

innovation processes, which are recognized as an enabler for bridging the knowledge,

capabilities and tool translations. 

The last key concern is the projects involvement in two innovation networks, clan and

anarchic (Lyytinen et al., 2016). The stakeholders see opportunities for innovation in both the

open data platform and through the collaboration among the stakeholders. However, this

creates a situation where the less valuable data will be distributed to the open data platform,

and the more valuable data will be closed among the stakeholders within the smart city

initiative. The reasons for this lies in control and trust, where the stakeholders recognize that

they will lose control over the data that is released into the open data platform and in order to

share valuable data, there need to be a relationship built on trust among the stakeholders.

Therefore, in order to successfully be involved in two innovation networks, there is a need to

recognize that the two innovation networks have different characteristics. The clan

innovation network for the open data platform requires a homogenous pool of knowledge,

capabilities and tools (Lyytinen et al., 2016), and therefore it will be of great importance to

have high qualitative data with standardized metadata in order to make sure that outside

actors can make use of the platform. Further, in the anarchic innovation network the

stakeholders will heavily rely on the trust and relationship to each other, where it is

important unify their visions and interwove their sub projects to their community, to benefit

from each other’s heterogeneous knowledge, capabilities and tools (Lyytinen et al., 2016).

The stakeholders need to recognize the two innovation networks similarities and differences

in order to make a distinction of how the data will be shared within the project, where the

open data platform can be used for incremental- and the collaboration for radical innovation

(Lyytinen et al., 2016). 

During the course of this research, four key concerns have been identified. The data within

the open data platform is in need of high quality and standardized metadata; there is a need

of public perspective of the open data platform, as it should be demand-driven; workshops

and interviews will be used to bridge the gap of knowledge resources among the actors; and

recognizing the participation of two innovation networks to make distinctions in how to share

data between the two networks. 

6. Conclusion
The aim of this thesis was to investigate how stakeholders can collaborate within a smart city

initiative to foster innovation through the use of open data. Therefore the researchers

conducted an exploratory case study of a smart city initiative in Sweden to gain a deeper

understanding of its benefits, barriers and values. Through the interviews and workshops

with concerned stakeholders of the initiative, the findings showed the stakeholders’ visions
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and goals; the existing tensions concerning open and closed data; the key factors of the open

data platform; and key factors for successfully creating an innovation network. By exploring

the smart city initiative this study provides much needed research on how to deal with open

data within the smart city context, as well as it shows the collaboration between stakeholders

coming from different industries. 

Based on the findings, this thesis makes several contributions. First, there is a need of a

clear strategy and committed management when opening up and handling data. Second, to

make the open data platform function there is a need for governance mechanisms as well as

the public must be involved in data collection, analysis and application. Third, to benefit from

the collaboration in the project there is a need to bridge the gap concerning knowledge

resources from the stakeholders. Fourth, there are opportunities for innovation in both the

open data platform and through collaboration among the stakeholders, and therefore the

stakeholders must make a distinction in how to share data between these two networks.

While conducting an exploratory qualitative case study it allowed the researchers to go in

with an open mind, and further formulate the problem through interviews and workshops

together with one of the stakeholders in the smart city initiative. Something that further

provided richness when formulating the problem and a unique approach towards the smart

city initiative. However, the findings presented have some limitations. Rules and regulations

concerning open data differ between countries and therefore the study might not be

applicable to the same extent as in Sweden. Further, the collaboration between the

stakeholders’ within this initiative is also something unique for this specific project. As a

result of working together in the past, that has generated a large amount of trust where the

stakeholders all want the best for the city and the region. In addition to that the smart city

initiative was studied in its starting phase, and therefore future research should focus on

other parts in the life cycle of a similar smart city initiative. Furthermore as it was an

exploratory qualitative case study, future research such as a longitudinal case study could

cover more aspects and provide more richness of the case studied. However future research

should also compare multiple cases to highlight differences and similarities between different

aspects in smart city initiatives. 
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