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Abstract: 

The European Nations foresees a growing population and a trending urbanization which, pose 

significant health, environmental and social concerns. Municipal decision makers attempt to 

leverage the smart city concept as a means to maintain the prepossessed living standard in the 

city because they cannot manage the radical change themselves. However, the smart city con-

cept force municipalities outside their comfort zone and into new collaborations between in-

ternal organizations as well as external partnerships with universities, citizen and industries. 

The new collaborations are riddled with problems that hamper smart city advancements and 

convolute return on investment. This thesis attempts to further the discussion on return on 

investment and expose the most predominant problems in smart city initiatives from the mu-

nicipal decision makers’ perspective in mid-sized European cities.       
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1 Introduction 

The European Nations declare that approximately half of the world’s population is living in 

cities and this number is anticipated to continuously grow to sixty percentages in 2030 

(Vlacheas et al., 2013). This trending urbanization already poses significant health and envi-

ronmental concerns for urban living such as: waste management, air pollution, traffic conges-

tions and scarcity of resources. Additionally, aging technical and physical city infrastructure 

inadequately supports the anticipated growth in population.  

Observed from a competitive lens, cities with increasing urbanization are advised to redevelop 

their infrastructure to compete globally. Competitive cities produce a desirable place for edu-

cated and skilled citizens to live and work as well as attracting growing industries to leverage 

continued external investment and a robust tax base. (Chourabi et al., 2012). Harrison et al. 

(2010) argue that sustained or enhanced quality of life can be achieved through advances in 

city services and resources which are fundamental in competition between cities. 

However, these challenges necessitate that municipalities do more with less due to limited 

financial-, environmental- and human resources (Naphade et al., 2011). These challenges 

prompt cities across the globe to study smarter ways to manage them while striving towards 

more sustainable and liveable cities leveraged by information communication systems (ICT), 

these cities are commonly labelled smart city (Chourabi et al., 2012). The integration between 

thirty different city agencies and coherent information systems allowed Rio de Janeiro to ana-

lyse historical data and pre-emptively prevent car accidents, traffic congestions and keeping 

the city operational and safe during environmental hazards (Singer, 2012).  

In another example, Bloomberg reports that “The Edge” was recently finalized in the Nether-

lands and is praised as the smartest building in the world (Randall, 2015). The building facili-

tates 28,000 sensors all connected to a central dashboard which allows The Edge to track en-

ergy usage, lighting and heating to suit individuals’ personal preferences. Abundant amounts 

of energy is generated through solar panels, water systems store hot water during summers to 

use during winters and entire sections of the building are shut off during less busy days which 

yield a sustainability score above 98 percentages according to British rating agency (Randall, 

2015). 

The opportunities and incentives to leverage a smart city in order to combat challenges with 

increased urbanization are evident. Less evident is the anticipated return of investment (ROI) 

in smart city. ROI for smart cities concerns multiple levels in the short term, such as opera-

tional efficiency, increased productivity or energy savings (Harrison et al., 2010). In a longer 

time span, cities may value their brand reputation, strategic positioning, impact on society and 

public safety (ibid).  

However, the smart city concept is complex and still emerging (Chourabi et al., 2012) which 

arguably complicates accurate calculations of return on investment. Large volumes of invest-

ments required in concert with long term delays to maturity constitutes two out of many barri-

ers to financing smart cities, according to recent research conducted by the European Com-

mission (Ferrer et al., 2013). Furthermore, municipal leaders experience difficulties in map-
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ping quantifiable factors to measure, and the limited demonstrators commonly lack the scala-

bility to have actual impacts on the economy (Cosgrave et al., 2013). Manville et al. (2014) 

accentuates that it is especially difficult to monetize societal oriented initiatives such as smart 

city which may explain the difficulties in measuring the return on investment.  

The desirable returns on investments range from cost reducing incentives to public safety, 

which convolutes prioritizations for transforming cities and it all comes with a hefty price tag 

that underscores the importance of allocating scarce resources accurately. It could also be 

argued that the difficulties in discussing or measuring return on investment as expressed in 

literature accentuates the need for further research.   

Moreover, smart city initiatives are riddled with problems and challenges to overcome in or-

der to reap the benefits of smart city investments. One of the predominant challenges is how 

to achieve a strategic alignment between the key stakeholders of smart city development; 

people, technology and institutions (Nam and Pardo, 2011a). Problems in smart city initiatives 

range from technical to governance to managerial challenges (Ojo et al., 2014).  

Issues such as stakeholder and citizen participation (Ibid), interoperability of systems (Nam 

and Pardo, 2011b) as well as privacy and security concerns (Kitchin, 2014a) are common dif-

ficulties. These problems debatably convolute and hinder cost efficient ROI which are im-

portant considerations for all smart city stakeholders and holds especially true for governmen-

tal institutions, such as the municipality, that has to allocate scarce resources in smarter ways 

in order to tackle the growing urbanization. 

1.1 Purpose 

The purpose of this study is to advance the discussion on return on investment in addition to 

exposing the most predominant problems with smart city initiatives from the municipal per-

spective in mid-sized European cities. To support this discussion, a brief review of the under-

standing behind the concept smart city help shape the foundation to further debate return on 

investment and experienced problems. The study may serve as fundament for primarily mu-

nicipal, but also other smart city stakeholders, to make more accurate decisions to combat 

future problems in pursuit of desirable impacts. 

1.2 Research Questions 

 What return on investment do municipal decision makers hope to achieve with smart 

city? 

 

 What are the most predominant challenges in a smart city from the municipal decision 

maker’s perspective? 
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1.3 Disposition 

The thesis is divided into four overarching chapters. This initial chapter contains introductory 

elements to project the problem area and accentuate the need for further investigation regard-

ing return on investments and challenges with smart city initiatives. Henceforth follows the 

chapter of methodologies used in conducting this research. The methodology chapter attempts 

to preserve a high degree of traceability and covers the research approach and an in-depth 

argumentation of selected literature which concludes with a theoretical model based on 63 

studied articles.  

The following chapter reviews the targeted literature sample regarding return on investment 

and problems in smart city. The fourth chapter syntheses the empirical data which is subse-

quently analysed and contrasted with the literature review. The thesis concludes with a reflec-

tive discussion of noteworthy findings which are ultimately summarized in a compact form. 

1.4 Delimitation 

This thesis attempts to determine the level of returns which arguably serves as an indicator for 

priority, although, verifying bankability and cost-benefit ratio with respect to the real needs 

extends past the scope of this paper.  

This research is not trying to associate a particular set of problems in search of a specific re-

turn on investment. For example, this thesis will not claim that interoperability in between 

information systems is the most predominant challenge when striving towards societal sus-

tainability.   
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2 Method 

Providing transparency and traceability of the research process is important in order to 

achieve high reliability. Therefore, this chapter will thoroughly present the overall research 

design that has guided this study. The chapter begins with a short presentation of the pre-

study that preceded this research followed by a discussion of the research design and the epis-

temological assumptions, methodological considerations as well as key decisions taken re-

garding the research process. Then follows a systematically presentation of how the literature 

review was conducted as well as how the theoretical framework was developed. The second 

part of the chapter report on how the empirical data was collected and analysed as well as 

discussion regarding quality and ethics.  

2.1 Pre-study 

In parallel to defining the rough outlines about smart city, we co-led a pre-study about the 

smart city concept together with another research team from the department of informatics in 

Lund’s University. The pre-study set out to investigate city needs in addition to map smart 

city solutions. The study spanned across Europe on the behalf of a European consortium of 

companies and governmental institutions in search of solutions to tackle current and future 

challenges with growing urbanization. Countries were selected based on five overarching mo-

tives.  

Initially, the pre-study honed in on Europe in hopes of higher probability of finding interview 

objects and on the assumption that European countries are more cooperative. Secondly, only 

mid-sized cities with a population between 100.000 – 500.000 were targeted. Thirdly, only 

cities that have smart city related initiatives were considered in order to draw from first-hand 

experience. Fourthly, cities with smart city initiatives that had a wide impact on the city as a 

whole were prioritized rather than cities that, for instance, considered themselves a smart city 

because they measure energy consumption in a few selected private residents. Lastly, solu-

tions operating in solitude without connection to network in order to share and aggregate data 

were excluded. This weeding generated interviews with 32 municipal decision makers in 25 

different cities throughout eleven countries. 

The research team emphasized interview questions with technical inclination in addition to 

probing questions in pursuit of determining the city needs. Such questions would undoubtedly 

reveal interesting findings; however, broader questions were favoured in order to determine 

complexities with smart city initiatives from a more holistic perspective. This research served 

as a pre-study to this succeeding master thesis and a wider perspective was advocated with the 

intention of drilling deeper into interesting difficulties that may have been overlooked other-

wise with narrow questions. Three overarching questions were therefore added to their inter-

view guide prior to conducting the 32 interviews. They were: 1) what is smart city to you? 2) 

what are the predominant challenges with smart city initiatives? and 3) what do you hope to 

achieve with smart city? 
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Henceforth, all conducted interviews were assembled in an excel document in order to com-

pare and contrast answers in search of reoccurring difficulties with smart city initiatives that 

were deemed interesting to further pursuit with the master thesis. Questions and answers that 

were frequently left out or often incomplete were coloured red and not further examined due 

to the limited deduction that could be considered from insufficient answers. On the contrary, 

questions with rich volume and exemplifications were coloured green and further studied. 

This procedure is further illustrated in Exhibit 1 which can be found in the appendix.  

A multitude of interesting findings emerged after carefully studying and discussing all green 

coloured answers. For instance, municipal decision makers wanted to be associated with 

smart city but lack any plan to realize it which may be explained by the absence of an explicit 

and transparent end goal. Furthermore, a large sample of the interviewed cities claim that 

measuring success is crucial to smart city development, however, hardly any of the interview-

ees actually actively measure and monitor smart city progression. Additionally, smart city is 

leveraged through multiple internal as well as external stakeholders who experienced difficul-

ties to collaborate due to conflicting interest, budget and lack of individual invective. 

From a general standpoint, it could be argued that municipal decision makers embark upon 

the smart city hysteria with a rather uncritical mind-set with limited considerations of promi-

nent risks or what they hope to achieve with the smart city initiative. This proved an interest-

ing eye-opener and acted as a springboard for the two main considerations in this paper: to 

identify the most predominant problems in smart city initiatives in addition to further the dis-

cussion on what return cities hope to achieve with their smart city investments. 

2.2 Research Design 

According to Yin (2003), research design is the logic, or structure of the research, a logical 

plan for getting from here to there. The research method refers to the strategies that imple-

ment the design. Similarly, Recker (2012) states that research methodology is equal to the 

strategy of the techniques used to answer the research question. There are many choices to 

take and several decisions to be made concerning research design (Recker, 2012). Not in the 

least questions of epistemological assumptions about the problem area in the study and the 

corresponding adherence to a research paradigm but also more specifically about the method 

of choice. 

In this study smart city is investigated from the municipal point of view with the purpose of 

exploring experienced problems and expected return on investments with smart city initia-

tives. However, municipals will arguably have different conceptions of smart city similarly to 

the ambiguity of the concept in the literature. What is considered as a problem or an expected 

return on investment is most likely dependent upon both individual and local experience as 

well as the perceived definition of smart city among cities and the people managing the smart 

city initiatives. Therefore, this study starts from an assumption that the experience of prob-

lems and expected returns from smart city is dependent upon different real-life social con-

texts. 

This arguably calls for an interpretative approach which is based on the assumption that the 

reality is social and non-objective, or singular, since it is shaped by human experience and 

social settings as debated by (Bhattacherjee, 2012). With an interpretivist approach, the stud-

ied phenomenon is interpreted through a sense-making process instead of a hypothesis testing 
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process. Such an approach will be fruitful for this study since it aims to identify and under-

stand the problems and expectations experienced by municipal decision makers in their smart 

city initiatives in a real-life social context. Similarly, this is also referred to by Goldkuhl 

(2012) as “an understanding through processes of interpretation” (Goldkuhl, 2012, p.4). 

Moreover, Bhattacherjee (2012) assert that interpretivism has a number of attractive features 

such as being helpful for theory development in areas with scarce available theory as well as 

the study of real-life social contexts. This claim further strengthens the decision to employ an 

interpretivist position in this study since the problem area lacks coherent theories and experi-

ence of problems and expected return of smart city initiatives are arguably best investigated in 

their social real-life context. 

2.2.1 Methodological considerations  

Methodology is a strategic choice of how to best answer the research question and Recker 

(2012) points out that research methodology goes hand in hand with the development of re-

search design.  This study starts from an interpretative position and advances an exploratory 

approach due to the mainly un-researched problem area of the research. The expected out-

come of the study is descriptive in nature with an ambition to deliver new insight and in-

creased understanding of the problems and expected returns from smart city initiatives. Given 

these design decisions it was decided that it was best to adopt a qualitative method conferring 

to the research design decisions in Recker (2012) shown in the picture below. 

 

 
Figure 1: Research design decisions (Recker, 2012). 

According to Recker (2012), qualitative methods offer an effective way to assist researchers 

in order to understand phenomena in context and are also ideal for studying social, cultural, or 

political aspects of a phenomenon. He comments that: 

“Qualitative methods often consist of interpretive research in which researchers develop 

interpretations of the data they collect and analyse, often in the form of suggested con-

ceptualizations of theories about the phenomenon of study.” (Recker, 2012, p.89) 

Qualitative methods are attractive as a source of well-grounded, rich description and explana-

tion of processes occurring in local contexts (Miles and Huberman, 1984) and as a useful 

method in exploratory studies with new phenomenon not yet fully understood and well re-

searched (Recker, 2012). This indicates a promising approach for this study since it starts 

from an interpretivist and exploratory position seeking insight of the experience from smart 

city initiatives, which is arguably highly contextual.     

Moreover, this study could also benefit from collecting quantitative data. It was considered 

that quantitative measures would usefully supplement and extend the qualitative data by ex-
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panding the target sample which would strengthen the generalizability of the results.   This is 

also accentuated by Bhattacherjee (2012) who commends that interpretive research should 

attempt to gather both qualitative and quantitative data of the phenomenon researched. For 

instance, a survey questionnaire could provide many more pieces to the puzzle, i.e. the com-

plete understanding of the problems and the expected return on investments cities encounter 

its smart city initiatives.  

Furthermore, Bhattacherjee (2012) suggests that survey questionnaires are ideally suited for 

large populations that could not easily be investigated with methods directly involving the 

researcher. However, despite the obvious advantages of quantitative data collection, the limi-

tations of this study would not allow for both quantitative and qualitative data collection. In-

terviews were chosen as the primary data collection method due to its strengths of directly 

targeting the unit of analysis and the research topic providing first hand insightful data (Paré, 

2004). 

2.3 Selecting Theoretical Model 

Two potential paths were deemed suitable prior to studying the available academic literature. 

The first option was to research widely used information system theories in search for already 

established frameworks or theories that fit this thesis. This option could potentially free up 

time to conduct more extensive empirical data gathering. Additionally, models and frame-

works that are tested and evaluated by antecedent researchers arguably provide a more con-

sistent and reliable approach in contrast to developing new and unproven model from the 

ground up. Notably, applying an existent model could steer away from a genuinely explora-

tive approach towards theory testing and evaluating.  

The second option sets out to build a theoretical framework from the ground up based on an 

extensive literature review. In contrast to using an existing model, a newly developed theoret-

ical framework allows in-depth customization to fit this thesis more appropriately and would 

initially be entirely explorative in order to reveal new central patterns and nuances not cov-

ered in existing models. Consequently, a new model does not have the privilege to be evaluat-

ed and tested prior to this research which presumably calls for further adjustments subsequent 

to publishing this paper. Furthermore, building new models arguably consumes more time in 

contrast to borrowing existing ones. 

The site is.theorizeit.org was used in search for developed theoretical models to suit this the-

sis. The site offers summarizations on widely used theories applied in the field of information 

systems research. Is.theorizeit.org is an on-going project at the University of Colorado and the 

IS PhD preparation program and henceforth used in this thesis as the primary source in pursuit 

of preferable models and frameworks. The top ten most revisited information systems theories 

in 2014 were extracted to an excel document from the site and further examined to determine 

their relevancy to this research. This filter framed ten theories that debatably are the most 

probable to suit any information system research. Theories below the top ten have a lower 

popularity percentage than 3.7 percentage and hence not likely to suit this particular study and 

therefore not further examined. 

The ten theories were then listed within the excel document and attained an indicatory appli-

cation degree correspondingly that ranged from irrelevant-limited-partly-mostly-fully. Re-

spective theory was also left a brief motivational argument associated to the given application 
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degree to support each decision. An extraction of the compilation can be seen in Table 1 be-

low as well as in its entirety in the appendix.  

For instance, the second most predominant IS theory, social network theory, achieved the 

application degree: low, and was left with the coherent motivation: social network theory 

views social relationships in terms of nodes and ties. This theory focuses on nodes and links 

in order to leverage node size, density as well as link strength. This theory is determined to 

have a low applicable degree in this thesis because it does not encompass social, cultural or 

organizational aspects that help build a smart city. To some extent, it could be debated that 

increased numbers of nodes could further leverage smart city collaboration and enable syner-

gies as seen within the mobile ecosystem (Constantinou and Vakulenko, 2014), however, that 

association is rather distant and hence determined as not applicable in this research. 

In another example, the most predominant IS theory, institutional theory, was examined and 

attained the application degree: partly, and was left with the following motivation: institution-

al theory attends to the deeper and more resilient aspects of social structure. This theory is 

debatably applicable to some degree since it covers an institutional perspective and, internal 

as well as external stakeholders ultimately determine if the new changes are used or not, as 

further discussed in chapter 3, literature review. However, the institutional theory will be ex-

cluded in this particular thesis because it centres on institutional emergence, conformity, con-

flict, change, isomorphism which does not encompass a technical perspective. Nor does it 

frame any variables similar to return on investments or otherwise and hence incorporates a too 

narrow scope. 

Conclusively, two out of the ten investigated IS theories were deemed irrelevant to this thesis 

due to the absence of social, technological and organizational standpoints that are pivotal 

components in a smart city, as further elaborated upon in the literature review. Six out of the 

ten inquires could merely be applied to a limited degree.  

Several theories touch upon technical, economic, organizational or social aspects that are all 

present in the smart city concept, however, none of which encompass for all or at least, sever-

al perspectives in uniformity which may result in a fragmented output that merely frames pre-

dominant problems from a limited set of variables. Municipal decision makers co-create ser-

vices and more efficient procedures with industries, universities and citizens with the support 

of technology, social and physical infrastructure to combat problems that stem from an in-

creased urbanization. Hence, models that hones in on a single perspective risk not covering 

problems that stem from a more holistic view. 
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Lastly, two theories were partly applicable to this thesis because they incorporated a broader 

standpoint. For example, the socio-technical theory centres on a fit between the technical sub-

system and the social subsystem. These systems together make up an organization to make 

predictions of the impact of technology on business efficiency and productivity. The level of 

analysis hones in on the organization, its employees and its environment which arguably ad-

dress a multitude of challenges that are evident in smart city initiatives.  

However, this model steers away from exploring problems and desirable impacts with smart 

city that has not been sufficiently exposed which may limit the exposure of new findings. Fur-

thermore, the municipal standpoint debatably values different aspects than organizations 

which complicates the applicability of this theory. It could be argued that a mixture of two or 

several theories would form a suitable theoretical model in this paper.  

Although, due to the overall low degree of applicability in addition to the emphasis on explo-

ration to uncover significant problems and impacts with smart city that has not been adequate-

ly addressed today, no theory was deemed suitable. It is possible that an appropriate theoreti-

cal framework already exists which could have been identified with a more thorough review, 

however, this research advocates to build a theoretical framework from the ground up based 

on the results of this theory review. 

 Table 1.  Top 10 Information Systems Theories 2014  

# Theory 
Applicable 

degree 
Motive 

1 
Institutional 

theory 
Limited 

Institutional theory attends to the deeper and more resilient aspects of social 

structure. This theory is debatably applicable to some degree since internal as 

well as external stakeholders ultimately determine if the new changes are used 

or not. However, this theory will be excluded in this particular thesis because it 

centres on institutional emergence, conformity, conflict, change, isomorphism 

which does not encompass a technical perspective. Nor does it frame any vari-

ables similar to return on investments or otherwise and hence surrounding a too 

narrow scope. 

2 
Social net-

work theory 
Irrelevant 

Social network theory views social relationships in terms of nodes and ties. 

This theory focus on nodes and links in order to leverage node size, density as 

well as link strength. This theory is determined to have a low applicable degree 

in this thesis because it does not encompass social, cultural or organizational 

aspects that help build a smart city. To some extent, it could be debated that 

increased numbers of nodes could further leverage smart city collaboration and 

enable synergies as seen within the mobile ecosystem (Constantinou and 

Vakulenko, 2014), however, that association is determined farfetched and 

hence not applicable in this research. 

3 
Contingency 

theory 
Partly 

This theory claims that optimal organizational leadership style is contingent 

upon various internal and external constraints. The theory considers efficiency 

and organizational performance and evaluates its influence on strategy, tech-

nology, task, organizational size, structure, and culture. The theory does not 

stray too far off this particular thesis, however, it addresses these variables from 

an individual and firm perspective which lack educational institutions and 

governmental institutions. Furthermore, the framework results in organizational 

performance in terms of financial achievement and volume which is merely one 

of several potential outcomes with smart city. 
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2.4 Selecting Literature: Return on Investment 

An extensive literature review was conducted in order to find or build a theoretical framework 

applicable to return on investments or impacts of smart city. Lund’s University online library, 

LUBsearch, was used as the primary source in search of academic literature in addition to 

complimentary publications from Google scholar. Initially, the search included all publica-

tions on LUBsearch that had smart city in the title which generated 4,176 results. Four thou-

sand publications are not a manageable amount for two researchers to undertake within the 

limited timeframe and the probability that the publications are relevant to this study were es-

timated to be low which suggested that further segmentation was needed. 

In addition to searching for smart city in the title, the wording return on investment was added 

and was required to occur in the abstract. This filter resulted in four publications relevant to 

this research. The scarce available body of literature on return on investment in the smart city 

domain suggests to us that either return on investment is not applicable to smart city or that 

the return on investment may be overwhelmingly difficult to discuss due to smart city com-

plexity. A widened perspective was needed to better understand the literature scarcity which 

advocated wordings with a broader implication.  

Instead of filtering on only return on investment in the abstract, cost benefit, evaluation and 

value was applied to encompass the widened perspective which yielded 180 results. 139 of the 

180 publications were generated by the word value which could indicate that smart city is still 

fussy and hence quantifiable and concrete terms such as return on investment and cost-benefit 

are replaced with vaguer terms such as value. Moreover, another filter containing the words 

opportunities + smart city in the title generated 50 additional results to further cover the 

vagueness concerning ROI in smart city. 

The abstracts of the total of 230 publications were carefully read and the article body was 

further skimmed through if needed in order to determine its relevance to this research. The 

majority of articles were excluded based on three reasons. Firstly, articles concerning too spe-

cific or in-depth technical discussions were not considered relevant in answering the research 

question. Articles such as: A Computational Architecture Based on RFID Sensors for Tracea-

bility in Smart Cities (Mora-Mora et al., 2015) were therefore excluded. Secondly, irrelevant 

perspectives such as; mobile operators, diverged from the municipal perspective and therefore 

contributed less to this specific context. However, it could be argued that mobile operators 

play an important role in enabling smart cities through ICT infrastructure and hence influence 

the perceived return on investment. This study recognizes that smart cities are built upon col-

laboration between university, governmental institutions, industries and citizens but is exclu-

sively examining the phenomena from the municipal standpoint to reduce the scope and noise 

in an attempt to generate findings that are applicable for someone rather than no one. Thirdly, 

articles that merely mention the key search words without further elaboration were excluded 

based on the reasoning that they lack an argumentative foundation to build theory upon. 

This weeding left 41 articles. Authors anticipated return on investment; value propositions, 

cost benefit, evaluations and opportunities were examined individually. 41 articles were read 

through in their entirety and 22 of them were determined relevant to this research based on 

previous reasoning. The perceived value proposition that smart city attempts to achieve was 

extracted to an excel document and categorized based on value domain to reveal patterns.  

An example of an extracted value proposition may be; “Smart city centric strategies are ex-

pected to comprise solutions to sustainable environment and urban life” (Zhang et al., 2013, 
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p.1) which would be categorized in two value domains; sustainable environment and im-

proved urban life. Despite minor variations only four desirable impacts were frequently reoc-

curring throughout the targeted literature sample; economic sustainability, environmental sus-

tainability, social sustainability and improved liveability.  

Convincing similarities are evident when further examining the understanding behind livea-

bility and social sustainability. Ricciardi et al. (2013) in concert with Giffinger and Gudrun 

(2010) describe liveability as improved quality of life through crucial needs such as; educa-

tion, healthcare, security, social inclusion, environmental quality, family support, etcetera that 

may be measured in a multitude of ways.  

Analogous, if not equivalent, factors help define social sustainability. Social sustainability 

concerns assets that accommodate social services, such as; education, healthcare and public 

spaces in addition to intellectual capital and social capital (Nam and Pardo, 2011b). Giffinger 

and Gudrun (2010) include environmental quality as one factor when determining improved 

quality of life. However, environmental quality will be extracted from the perception of livea-

bility and improved quality of life in this thesis to further distinguish between environmental 

and social sustainability. Therefore, the understanding of improved liveability, higher quality 

of life and social sustainability are henceforth aggregated into the word social sustainability, 

separated from environmental factors. 

Additionally, a complementary search was conducted on Google Scholar to strengthen the 

theoretical sample with articles that were not registered in LUBsearch. A less fine grained 

selection process was conducted due to limited search and segmentation options in Google 

Scholar. Importantly, the key search words were the same; return on investment, cost benefit, 

value, evaluation or opportunities, all in conjunction with the word: smart city. The title and 

abstract of the top 30 articles were examined and considered based on their relevancy which 

generated another eight articles and formed a total of 30 relevant publications.   

Economic growth and economic sustainability was perceived as one of the three most reoc-

curring end goals with smart city initiatives. Economic incentives through cost reduction and 

value propositions occurred as a prominent return on smart city investment in 19 out of the 30 

articles. Economic incentives predominantly occurred in conjunction with environmental and 

social sustainability, although few articles argue exclusively for economic encouragements. 

The ones that did were oftentimes supported by marketing and research firms. Similarly, envi-

ronmental sustainability occurred 19 times throughout the selected sample. Most of which 

transpired with economic and social sustainability, however, environmental sustainability was 

more frequently occurring in isolation in comparison to the other perceived impacts.  

Evidently, the environmental considerations oftentimes intend to decrease natural deteriora-

tion, reduce energy usage and pollution. Moreover, social sustainability occurred 20 times and 

hence occurs slightly more than the other two. That being said, social sustainability debatably 

does not hold a greater value in comparison and merely got higher occurrence weight due to 

the aggregation described above. The word encompasses a wide definition and hence frames a 

variety of social impacts. 
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Table 2.  Literature Review: Returns on Smart City Investments 

# Authors Impacts 

  ECO ENV SOC OTR 

1 Abil and Sunil (2014) FRPT- Software Snapshot. 7/13/2014, p2 x  x  

2 Accenture. Business wire (2011) x x x  

3 Bifulco, Tregua, Amitrano and D'Auria (2015) x x x  

4 Brauer et al. (2015)  x   

5 Christopoulou, Ringas and Garofalaki (2014) x x x  

6 Cosgrave, Arbuthnot and Tryfonas (2013)    x 

7 Dameri and Rosenthal-Sabroux (2014)  x   

8 Ferrer (2013) x x x  

9 FRPT (2014) - Telecom Snapshot. 10/19/2014, p9-10  x   

10 Galdon-clavell (2013) x x x  

11 Gartner (2015) x    

12 Giffinger and Gudrun (2010)  x x  

13 Girard (2013)    x 

14 Hara, Nagao, Hannoe and Nakamura (2016) x x x  

15 Harrison et al. (2010) x x x  

16 Ielite, Olevsky and Safiulins (2015)  x   

17 Kraus, Richter, Papagiannidis and Durst (2015)    x 

18 Lekamge and Marasinghe (2013) x x x  

19 Manville et al. (2014) x x x  

20 Mayangsari and Novani (2015) x  x  

21 Molinari (2012) x  x  

22 Murray, Minevich and Abdoullaev (2012) x  x  

23 Pan, Lin, Chuang, and Yu-Chia Kao (2011)  x x  

24 Perevezentsev (2014) x    

25 Popescu, (2015) x    

26 Přibyl and Horák (2015) x x x  

27 Reid et al. (2010)   x  

28 Shahrokni, Årman, Lazarevic, Nilsson and Brandt (2015) x x x  

29 Zhang, Huang, Zhu and Qiu (2013)  x x  

30 Zygiaris (2013) x x x  

   Sum weight: 19 19 20 3 

Apart from few variances, labelled as OTR in Table 2; economic, environmental and social 

sustainability are the predominant end goals with smart city initiatives with uniformly distrib-

uted weight. When further contemplating on the reason behind the evenly distributed weight, 

it is rather evident that most authors accounted for in this literature review primarily cite the 

same few sources.  

Caragliu et al. (2011) are perhaps the most frequently cited author in describing smart city as 

a concept and what it attempts to achieve.  This may suggest that smart city as a concept is in 

fact, not fragmented to scholars but rather unified on an abstract or holistic level. In contrast, 

it could arguably suggest that researchers do not adequately question the definition and pur-

pose due to a high level of contextualization which spawn multitudes of fragmented interpre-

tations of the concept.     
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2.5 Selecting Literature: Problems and Challenges with Smart City 

In similar fashion, a systematic literature review was conducted with the purpose of develop-

ing a theoretical model to help identify the most frequent problems and challenges experi-

enced in smart city initiatives. Lund’s University online library, LUBsearch was used as the 

primary search engine for academic literature. Since LUBsearch contain publications from 

multiple disciplines the literature review included publications from different research fields 

as suggested by Webster and Watson (2002).  

An initial search with the keyword smart city returned over 15 000 hits. This was of course an 

unmanageable number of articles and it did not lead to articles dealing specifically with prob-

lems. In order to further specify the search and segment down to the articles specifically deal-

ing with problems, the keywords problems, challenges, risks and issues were added to the 

search. In addition, the filter setting was adjusted to include journals, conference proceedings 

as well as books. 

Since smart city is an emerging concept and the publications on smart city has increased ex-

ponentially during the last years (Cocchia, 2014) the time span was set to include literature 

from 2011. Moreover, since the aim of the literature review was to identify the most predomi-

nant problems in smart city initiatives, and the fact that most initiatives have been deployed 

the last couple of years (ibid) further strengthened the decision to delimit the literature search 

to the timespan 2011-2016. 

With this configuration the search returned over 1700 publications. It was apparent that a 

more detailed search strategy was needed that would yield a more manageable literature vol-

ume. Along with the initial keywords, the search engine was filtered to only include smart city 

in the title and the following keywords was added: problems, challenges, risks and issues. 

This returned 477 results, although a quick overview of the 50 first hits suggested that further 

segmentation was needed. In addition to the previous filter settings used, the search was ad-

justed to only include searching in the abstract with the keywords which returned 374 results. 

These 374 publications were then reviewed with the aim of identifying passages and themes 

related to problems in smart city.  

However, despite the segmentation and filtering process, still a daunting amount of literature 

remained. It was self-evident that it was hard to find publications that specifically deal with 

problems in a more general smart city context. In an attempt to further segment the literature, 

publications with a too narrow outlook, for example problems in a specific smart city system, 

were disregarded since the problems highlighted were not applicable to the more general 

smart city context of existing smart city initiatives. An example of such an article is: An ac-

celerated-time simulation for traffic flow in a smart city by Galán-García et al. (2014). The 

work in this article mainly focuses on presenting a new model for accelerated-time simula-

tions for traffic flow within smart city traffic management. The smart city scope in this thesis 

is broad and includes all the different smart city domains. Therefore, articles such as this one 

was disregarded because challenges anticipated or experience in such a narrow context would 

arguably be hard to apply to other smart city domains. 

Furthermore, some articles were also disregarded because a quick look reviled failures to ad-

here to basic scientific standards such as using references to back up statements. This raised 

concerns about quality and rigor of the articles. An example of this is: Application of Privacy 

Impact Assessment in the Smart City by Seto (2015). The introduction chapter in this article 
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do not include a single reference and makes bold statements regarding risks in smart cities. 

This was enough to deem it as unreliable and it was disregarded.    

Other publications were disregarded because they had a pure computer science perspective 

discussing problems at system architecture level. An example of this is: Virtual reality plat-

form for smart city based on sensor network and OSG engine by (Hu et al., 2012) who state 

that the purpose of their paper is to build a virtual reality system with sensor network, an ap-

proach not applicable to the purpose in this research.  

After this screening process left 79 publications. Those were carefully read and the outcome 

of the final review generated 28 articles that deal with a wide range of problems in smart city. 

In addition to the 28 publications, two more publications were included. The landmark study 

of European smart city initiatives, Mapping Smart Cities by Manville et al. (2014), was in-

cluded due to the importance of its extensive empirical work with case studies of several Eu-

ropean cities and corresponding smart city initiatives. Furthermore, in order to complement 

the LUBsearch and uphold a more comprehensive literature review, the basket of eight 

(aisnet.org) was also skimmed for relevant literature, using the search phrase: “smart city and 

challenges site:aisnet.org”. This resulted in an additional article by Ojo et al. (2014).  

The final result of the literature review is presented in Table 3 with problems grouped into 

eight problem categories divided in two main problem domains, technical and non-technical. 

A further explanation of the reasoning behind the technical and non-technical problem do-

mains follows in chapter 3.2. 
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Table 3.  Problems Related to Smart City Development 

Non-technical problem domain Technical problem domain 

Collaboration 

 

[Bakıcı et al., 2013; Breuer et 

al., 2014; Baccarne et al., 

2014; Zanella et al., 2014; 

Baron., 2012; Van den Bergh 

and Viaene., 2015; Kitchin, 

2014 & 2014b; Carvalho, 

2014; Ojo et al., 2014b; Nam 

and Pardo, 2011; Paskaleva, 

2011] 

 

Privacy 

 

[Heo et al., 2014; Buck and 

While, 2015; Elmaghraby and 

Losavio, 2014; Theodoridis et 

al.,2013; Balakrishna, 2012; 

Kitchin, 2014 & 2014b; Bou-

los and Al-Shorbaji, 2014; 

Bianchini and Avila, 2014; 

Tuballa and Abundo, 2016; 
DeRen et al., 2015, Khan et 

al., 2014] 

 

Financial 

 

[Breuer et al., 2014; Vilajosana 

et al., 2013; Buck and While., 

2015; Zanella et al., 2014; 

Carvalho, 2014; Ojo et al., 

2014; Manville et al., 2014; 

Nam and Pardo, 2011; Ferrer, 

2013] 

 

Security 

 

[Heo et al., 2014; Balakrish-

na, 2012; Piro et al., 2014; 

Baron, 2012; Boulos and Al-

Shorbaji, 2014; Wu et al., 

2016; Tuballa and Abundo, 

2016; Bianchini and Avila, 

2014; Buck and While, 2015] 

 

Governance 

 

[Bakıcı et al., 2013; Lee et al., 

2011; Balakrishna, 2012; Bar-

on., 2012; Kitchin, 2014 & 

2014b; Hernández-Muñoz et 

al., 2011; Carvalho, 2014; Lee, 

J.H., Hancock, M.G. and Hu, 

M.C., 2014] 

 

Interoperability 

 

[Tuballa and Abundo, 2016; 

Heo et al., 2014; Villanueva 

et al., 2013; Theodoridis et 

al., 2013; Zanella et al., 2014; 

Bianchini and Avila, 2014] 

Contextual 

 

[Mattoni et al., 2015; Bakıcı et 

al., 2013; Breuer et al., 2014; 

Letaifa., 2015; Kitchin, 2014 

& 2014b; Hernández-Muñoz et 

al., 2011; Lee, J.H., Hancock, 

M.G. and Hu, M.C., 2014; 

Manville et al., 2014] 

 

  

Political 

 

[Vilajosana et al., 2013; Buck 

and While., 2015; Hernández-

Muñoz et al., 2011; Carvalho, 

2014; Manville et al., 2014; 

Nam and Pardo, 2011] 

 

  

 



 To Be Smart or To Be Alone?    Månsson and Regander 

 

– 22 – 

 

2.6 Developing the Problem Framework  

As previously mentioned, smart city is a relatively new and emerging concept and the explo-

ration of the literature of problems in smart city initiatives exposed an apparent gap, namely 

the lack of a coherent theory that explain problems encountered by existing smart city initia-

tives and how they affect the expected returns of such initiates. Since the aim of this thesis is 

to show what return on investment municipal decision makers hope to achieve with smart city 

initiatives in addition to exposing the most prominent problems in reaching that investment, a 

theoretical guidance was needed.   

In any theory, constructs are the most fundamental component and they typically refer to the 

properties of things (Recker, 2012). In a theory concerning problems with smart city initia-

tives, problems themselves constitutes the core constructs. Consequently, the development 

process of the problem framework (Table 3) followed a series of steps in order to segment and 

aggregate the identified problems from the literature in an attempt to reach a feasible number 

of recurrent problems to use in the interviews.  

The framework was designed as a bottom-up conceptual analysis as suggested by Bhattacher-

jee (2012) in order to identify different sets of predictors, in this case problems with smart city 

transformation, relevant to the problem area. Significant constructs in the literature were put 

together and the final framework shaped the theoretical foundation for this study’s investiga-

tion of problems in smart city initiatives.  

The segmentation process of extracting problems from the literature followed an operationali-

zation procedure as described by Bhattacherjee (2012). The first step in this process was to 

extract all the identified problems by each author into an excel sheet (Exhibit 2). At this stage 

the problem list consisted of 91 listed problems. However, many problems reoccurred fre-

quently, although with different phrasing. This was managed by a classification into problems 

emerging from a technical perspective (mapped with blue colour) versus a non-technical per-

spective (mapped with green colour). A further explanation of the reasoning behind these two 

overarching problem domains follows in chapter 3.  

A further segmentation process was conducted in order to reduce redundancy and identify the 

most frequent mentioned problems. The two overarching problem domains (technical and 

non-technical) and their corresponding problems were separated into two different excel 

sheets. All problems were then listed in conjunction with authors and tagged with a label (Ex-

hibit 3 and 4). To give an example of this from the technical problem domain; Buck and 

While (2015) point to the fact that smart city technologies may encourage increased surveil-

lance. This problem was labelled as privacy (Exhibit 5). An example from the non-technical 

problem domain is accentuated by Bakıcı et al. (2013) who state that creating cross-

departmental cooperation and clear definition of roles and responsibilities is a problem thus 

labelled collaboration (Exhibit 6). 

The list of the initial 91 problems had been aggregated into 30 problem categories (Collabora-

tion, Financial etcetera) divided under the two overarching problem domains (Non-technical 

and Technical). Furthermore, the problems were weighted according to occurrences by au-

thors.  
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Table 4. The Problem Framework 

Non-technical problem domain Technical problem domain 

Collaboration 

- Weak collaborative engagement with ex-

ternal stakeholders 

- Weak collaborative engagement with in-

ternal stakeholders 

- The lack of an aligned vision of the city 

development with external and internal 

stakeholders 

- Issues concerning institutional resistance 

Security 

- Big Data in public clouds brings with it is-

sues relating to security 

- Challenges of smart city infrastructure inte-

gration: Security concerns 

- Outsourcing of power and control to private 

sector providers 

Financial 

- Limited funds for smart city initiatives 

- Difficult to monetize on smart city in-

vestments 

- Large up-front investment 

- Long term delay before reaching maturity 

/ profitability  

Interoperability 

- Issues of service interoperability 

- Smart city infrastructure integration: system 

interoperability 

Governance 

- Control creep, the hollowing out of state 

provided services, widening inequalities 

and dispossession of land and livelihoods 

- Formulating the right governance struc-

ture given organizational barriers to sup-

porting smart city initiatives  

Privacy 

- How to make sense and best use of such 

'big data', while preserving citizens' privacy 

and data security 

- Key issue relates to the privacy of the in-

formation monitored by sensors, and to the 

implications that the violation of this prin-

ciple can have on citizens’ routines and 

habits in case of malicious or unintentional 

data exposure Smart city technologies may 

encourage increased surveillance 

Contextual 

- Influence of geographical variables, ex-

portation of best practices may not occur 

easily 

- Difficult to extend local imitations to 

multi-city projects due to the localized 

character of initiatives 

- The use of canonical examples and one-

size fits all narratives 

 

Political 

- Political uncertainties hampering public 

and private investments 

- Political hyper-activism  
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As an example, in the technical problem domain the problem category privacy (Exhibit 5) 

reoccurred nine times, indicating that this problem was identified in nine publications. The 

total weight in each problem category was then used as an indication of the significance level 

of problems based of the reviewed literature.  

Finally, out of the 30 problem categories, which were still too many to work with in a theoret-

ical framework, problems with an occurrence of six or more were deemed predominant and 

hence included in the framework. This resulted in eight problem categories, extracted from 

the literature, which then formed the basis of the final theoretical problem framework as can 

be seen in Table 4. 

2.7 Data Collection 

The empirical data in this research was collected using interviews. Interviews are widely used 

in qualitative research methods and a common way of gathering qualitative data that is partic-

ularly useful in studies of socially situated phenomena (Myers and Newman, 2007, Schultze 

and Avital, 2011) such as smart city. Accounting for the critique by Miles and Huberman 

(1984) that inferences from qualitative methods are uncertain due to the lack of traceability 

and established conventions of data collection, this section will explain how the interviews in 

this study were prepared and carried out. By explicitly showing the procedures, decisions and 

thought processes guiding the design of the data collection in this work, this study aims to 

provide the necessary transparency by which other researchers can track down the procedures 

used to arrive at similar findings (Miles and Huberman, 1984). This is similar to what 

Bhattacherjee (2012) refer to as confirmability which a criterion for rigor in interpretive re-

search. 

Interviews as a data collection technique offer a number of attractive features to this study. It 

is a personalized way of data collection that enables the researcher to record personal observa-

tions and comments (Bhattacherjee, 2012). Also, it has the advantage of precision by focusing 

directly on the research topic (Paré, 2004). Moreover, it is insightful since it allows the prob-

ing of experience from smart city initiatives by engaging participants directly in a conversa-

tion with the researchers (ibid). This enables access to deeply contextual and authentic nu-

anced data (Schultze and Avital, 2011) concerning the problem area in this study. 

Depending on the purpose and research design of a study, interviews can be constructed in 

different ways such as descriptive, exploratory and explanatory. Descriptive interviews are 

used to generate rich descriptions of phenomenon with the purpose of exploring many differ-

ent perspectives of the phenomenon with the aim at arriving to a conceptualization or multi-

faceted description. Exploratory interviews are more generally used to put forward theory 

contributions and build theories. Since, explanatory interviews typically are used in causal 

studies; the two previous interview types have guided the development of the interviews in 

this study. (Recker, 2012). 

Myers and Newman (2007) also distinguish three different approaches to interviews: struc-

tured-, semi-structured- and group interviews whereas semi-structured are most commonly 

used in information system research (Recker, 2012). A structured interview follows a strict 

manuscript that is prepared prior to the interview (Myers and Newman, 2007). This offer little 

room for improvising during the interview. Hence, this approach was disregarded since the 

aim of this study is to probe real-life experience and potential new nuances of interesting find-
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ings. This will arguably require a more flexible form of inquiry in which new questions can be 

brought up during the interview as a response to input from the interviewees (Recker, 2012). 

Therefore, a semi-structured interview approach was adopted. This approach helped form the 

interview into a conversational procedure. This provided the researchers an opportunity to 

inject follow-up questions, ask informants to elaborate on something important that was 

touched upon as well as having a bi-directional discussion between the researcher and the 

informant (ibid). Furthermore, it helped shape the interview into a guided discussion as pro-

posed by Yin (2003).  

Other important considerations that strengthened the decision of using a semi-structured in-

terview process was the comments by Schultze and Avital (2011) who highlight the im-

portance of: 

“Providing an explicit framework for guiding the participants to articulate and interpret 

their experiences: in order to help the interviewee, access their lived experience and re-

flect on it, effective interviewing methods should provide frameworks that structure the 

conversation in such a way that guides the interviewee through this introspective jour-

ney while honouring his/her freedom of thought and expression. By structuring the in-

terview interaction, such frameworks help the interviewee as well as the researcher sur-

face detail-rich descriptions as well as their significance and meaning in a way that is 

less likely to be dictated by cultural scripts and established identities. As such, they as-

sist in the generation of rich data as the interviewees are guided in accessing multiple 

layers of experience” (Schultze and Avital, 2011, p.5). 

These suggestions made it clear that a well-crafted interview guide was needed in order to 

reach a “thick description” of our problem area. The procedure for how this was done will be 

discussed further in the following section. 

2.8 The Interview Guide 

The interview guide ensures that the interview is held within the limits specified by the prob-

lem area which is a safeguard against the 1000-page question by Kvale (1996). Kvale (1996) 

points out a concern about having too much empirical data should not be experienced after the 

interviews are conducted. Rather the method of analysis should be planned in advance and be 

built into the interview situation itself (ibid). Handling this challenge required a clear under-

standing of the research goal. Therefore, the interview guide was constructed with questions 

that were closely related to the problem area of the study. 

As outlined in previous sections the starting point of this research was the literature review. It 

exposed the literature gap and served as the basis for development of the theoretical frame-

work. This process followed in close conjunction with the research question. The interview 

guide (Appendix 3, Table 12) was derived directly from the theoretical framework (section 

2.6, Table 4) which secured a strong connection to the problem area thus ensuring that the 

interview questions would target the research question. The questions were categorized ac-

cordingly to the problem categories from the theoretical framework. To give an example, the 

problem category Collaboration in the non-technical problem domain contains four different 

problems in the framework (Table 5). Those problems were addressed with three different 

questions (Table 6) in an attempt to expose new, confirm or reject particular problems related 

to collaboration.   
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Table 5. Extraction of the Problem Framework 

Non-technical problem domain Technical problem domain 

Collaboration 

- Weak collaborative engagement with ex-

ternal stakeholders 

- Weak collaborative engagement with in-

ternal stakeholders 

- The lack of an aligned vision of the city 

development with external and internal 

stakeholders 

- Issues concerning institutional resistance 

Security 

- Big Data in public clouds brings with it is-

sues relating to security 

- Challenges of smart city infrastructure inte-

gration: Security concerns 

- Outsourcing of power and control to private 

sector providers 

 

Table 6. Extraction of the Interview Guide 

Non-technical problem domain Generated Interview Questions 

Collaboration 

- Weak collaborative engagement with ex-

ternal stakeholders 

- Weak collaborative engagement with in-

ternal stakeholders 

- The lack of an aligned vision of the city 

development with external and internal 

stakeholders 

- Issues concerning institutional resistance 

 

- Have you experienced any difficulties in 

collaborating with internal and external 

stakeholders? If yes, what would that be?  

- What is your vision of smart city and what 

stakeholders does it concern? 

2.9 The Interviews 

In this study a total of twelve interviews were conducted and carried out with participants 

from ten cities. This generated around ten hours of interview time with an average duration of 

50 minutes. The interviews were conducted via Skype since face-to-face interviews in ten 

European cities would require time and financial resources which the study could not employ. 

All interviews were audio-recorded with consent of the participants using a third party appli-

cation, MP3 Skype recorder that integrated nicely with Skype. Furthermore, the interviewees 

were asked if they wished to stay anonymous but since all of them agreed to appear with their 

real name the interviewees were not anonymised. Importantly, quotations were drafted with 

all the interviewees before officially publishing the thesis.  

The interviews were designed to be as open as possible in order to have the participant step-

ping into the role of “informants” as referred to by Yin (2003). This is described as a state 

where the participants start to share their own opinions and insight. This way the participants 

transcend their initial role as respondents thus becoming “informants”. To accomplish this, 

interviews started with open ended questions:  What is smart city to you? What do you hope 

to achieve with smart city? What challenges or problems have you experienced with smart 

city? This basic frame was sufficient enough for initiating the participants to access their ex-
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periences and reflect upon them. In most interviews, these first questions touched upon sever-

al of the most important themes which then could be followed-up during the rest of the con-

versation. 

2.10  Target Sample 

The unit of analysis in this thesis was extracted based on six levels of segmentation which are 

illustrated in Figure 1. Initially, a reasoning that smart city concerns urban societies with a 

population of minimum 150.000 generates roughly 2900 cities throughout the world accord-

ing to World Atlas 2016 (Statisticbrain.com, 2016). Evidently, conducting interviews with 

2900 cities during a few weeks of time for two researchers was not considered a feasible 

strategy and hence the targeted sample needed further thinning.  

Additionally, physical, technological and cultural aspects possibly encompass significant di-

vergence between continents which reduce the research findings’ level of applicability. The 

target sample was further trimmed to European cities because the smart city has gained high 

popularity on the European continent (Vanolo, 2013) and has the most number of smart cities 

according a global research study by Neirotti et al. (2014). These preconditions arguably posi-

tion Europe as a flourishing target sample with a more extensive pool of experience to draw 

from than other continents. Data obtained from the UN Demographic Yearbook 2009-2010 

reveal 468 European cities with 100.000 or more citizens. 

This sample was further culled down to mid-sized cities that house 100.000 – 600.000 citizens 

which generated 199 cities. The reasoning supporting this last segmentation was based on the 

assumption that mid-sized cities are more inclined to cooperate outside of city borders to col-

laborate with other cities and external stakeholders which is considered a significant enabler 

in targeting more holistic economic, social and environmental goals, which is further dis-

cussed in chapter 3, Literature Review. The fourth culling was based on the findings in the 

pre-study conducted prior to this research which outlined 25 European cities with an indica-

tion of their smart city maturity level. Ten specific cities were then extracted from those 25 in 

pursuit of the highest level of smart city maturity in order to learn from interviewees with 

extensive experience. Additionally, a wider spread of countries throughout Europe was em-

phasized rather than a collection of cities in few countries to encompass for a more extensive 

European perspective. 

Finally, this research aimed towards one or two municipal decision makers in each targeted 

city which generated a total of twelve interviewees. The aim towards two interview objects 

per city is meant to establish a more nuanced reality encompassing two perspectives rather 

than one. Two perspectives allow the opportunity to encompass for both organizational con-

cerns in addition to technical concerns since it might be difficult to find interviewees that are 

experienced in both areas.   

Moreover, given the scares timeframe, higher numbers of cities were emphasized in pursuit of 

a wider European coverage. Conclusively, municipal decision makers in smart city initiatives 

constitutes the unit of analysis in this thesis which encompass a wide variety of roles such as; 

project managers, city planners, city CTO, smart city coordinators or other managerial roles 

within this specific context. Some of the interviewees took part in the pre-study and helpfully 

participated in this research as well, however, a majority of the interviewees are new contribu-

tions in this extensive research.  
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Figure 1. Illustration of the segmentation processes to reach the unit of analysis.   

2.11 Analytical Method 

The data analysis strategy adopted in this study uses both pattern coding as described by Paré 

(2004) and pattern matching logic as proposed by Yin (2003). Pattern matching is an analyti-

cal approach that compares empirically based patterns with predicted ones’ expected out-

comes as patterns. In the context of this thesis this means matching the empirical findings 

with the theory that constitutes the problem framework (Table 4). The problem categories 

(predicted outcomes) in the problem framework were evaluated in contrast to patterns of 

emergent outcomes from the empirical data, comparing if the originally predicted results 

(problems in the problem framework) were found and alternative patterns were lacking. 

Since the empirical data was collected from multiple locations the study also provided an op-

portunity to seek rival explanations as patterns; searching if some of the significant explaining 

conditions were expressed in the empirical findings. In that case the presence of certain ex-

planations excludes the presence of others. The strength with this approach was that the theo-

retical problem framework was tested and developed under influence from the empirical find-

ings. Moreover, that provided possibilities of repeated comparisons i.e. a theoretical replica-

tion across different cities and smart city initiatives making  the results stand robustly and thus 

accounting for external validity of the findings (Yin, 2003). In other words, this approach ac-

counted for transferability that refers to the degree of generalizability of the findings 

(Bhattacherjee, 2012). 
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This study started out with an initial set of constructs derived from literature (problem frame-

work) - or expected outcomes in the words of Yin (2003). This made the constructs that were 

relevant to the emerging theory evident since rigorous empirical research starts off from a 

strong grounding in related literature to identify appropriate constructs and expose a research 

gap (Eisenhart and Graebner, 2007). These conducts were also a way to account for research-

er bias because regardless of how entangled a researcher is to a certain concept, if it is not 

supported by the empirical reality, it must be disregarded (Corbin and Strauss, 1990).  

In general terms, the development of the problem framework followed the conceptualization 

procedures as described by Bhattacherjee (2012). Problems in the literature that were found to 

pertain to the same phenomena were grouped into problem categories. A thoroughly explana-

tion of the step-by-step process of how this was done as explained in chapter 2.3 to 2.6. Such 

an conceptualization process is the closest an interpretative study will reach regarding reliabil-

ity or dependability as argued by Bhattacherjee (2012).  

A priori development of constructs from the literature was helpful for outlining the initial de-

sign of the problem framework. Furthermore, this procedure was chosen because it was a way 

of securing the internal validity of the constructs in the study. Developing a preliminary theo-

retical framework offered some level of triangulation between the literature and the empirical 

data in order to improve the internal validity and the generalizability of the theory 

(Eisenhardt, 1989). In the words of Eisenhardt: “When several of these constructs did emerge 

as related to the decision process, there were strong, triangulated measures on which to 

ground the emergent theory.” (Eisenhardt, 1989, p.545).    

Pattern coding (Paré, 2004) was used when analysing the interview transcriptions to identify 

themes that conform to the problems in the problem framework in order to reveal patterns and 

variations that either confirmed or refuted the framework as advocated by Corbin and Strauss 

(1990). This procedure was useful to achieve data reduction (Paré, 2004) which refers to the 

process of selecting, focusing, simplifying, abstracting and transforming the data that appear 

in the interview transcripts (Miles and Huberman, 1984). This procedure is presented in Fig-

ure 3 and Figure 4.  

The coding scheme was developed by using abbreviations of the problems in the problem 

framework, for instance: FIN is an abbreviation of Financial and GOV is an abbreviation of 

Governance. Emerging themes were assigned the code NEW. Every time a theme was identi-

fied it was assigned a code and a number in order to strengthen traceability in the transcript as 

shown in Figure 3 and Figure 4. 
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Additionally, all the interview transcriptions were aggregated into a table in order to get a 

complete view of the problem categories in the framework as well as new emerging themes 

which will be further explored in chapter 4, Empirical findings.  

Figure 3. Coding of transcription text. 

Figure 4. Mapping of codes to problem framework. 
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2.12 Research Quality 

One of the weaknesses identified with qualitative research is often the lack of transparency in 

the research process for things like the researchers’ priori assumptions, criteria, decisions and 

operations for dealing with and establishing meaningful data (Miles and Huberman, 1984). To 

ensure research rigor and quality this thesis has set out to thoroughly declare and make trans-

parent all the decisions and procedures guiding the research from start to end. 

Generalizability is always a concern in research. There are different ways of ensuring validity 

in research but the criteria by Yin (2003) to determine the quality of empirical social research 

- construct validity, internal validity, external validity and reliability – is a feasible way to 

measure and validate the research validity and reliability.  

Construct validity is about how to establish fruitful constructs for the study. To account for 

this, the literature review of problems and return on investments in smart city followed a sys-

tematic procedure as suggested by Webster and Watson (2002) as well as adhered to a me-

thodically operationalization process which has been reported on in chapter 2.6.  

Internal validity refers to how the data analysis is done (Yin, 2003). This study has used pat-

tern matching as an analytical method were constructs derived from theory were evaluated 

and tested against the empirical data. This meant in practise that the theoretical propositions 

were triangulated against the empirical data, a process that ensures high internal validity ac-

cording to Eisenhardt (1989) and, Miles and Huberman (1984).  

External validity concerns the generalizability of the findings in the study. One way this thesis 

has managed external validity is by using replication logic (Yin, 2003). This means that the 

theoretical constructs in the problem framework has been tested against the empirics in sever-

al different cities which provides strong support for its validity in a more general context. This 

is referred to as analytical generalizability by Yin (2003). By including interviewees from ten 

different cities in Europe the study has also accounted for what Miles and Huberman (1984) 

call check for representativeness which includes increasing the number of cases, in this thesis 

the number of cities, in the study. This wide-encompassing target sample arguably provides 

strong arguments to support external validity in this research.  

Reliability is achieved when preceding researchers repeat this research and arrive to similar 

conclusions. This refers to what is mentioned above about being open with intentions, pre-

sumptions but most important providing a transparent and thoroughly documentation of the 

research process; how the theoretical constructs were extracted and how the data was ana-

lysed. Yin (2003) suggest that research should be conducted as if someone were constantly 

looking over the shoulder of the researcher.  

Reliability is also related to quality of the empirical grounding in the theory building process 

because it is always helpful to prevent confusions by taking on a systematic data collection 

that is reported with transparent descriptions especially how the theory was inducted from the 

data (Eisenhart and Graebner, 2007). Since this thesis in detail has reported on both how the 

literature review and the theoretical framework were developed as well as how the empirical 

data was analysed it may be argued that this research upholds basic requirement of reliability 

as it is defined by both Eisenhart and Graebner (2007) and Yin (2003) .  
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2.13  Research Ethics 

Ethics refer to the moral distinction between right and wrong (Bhattacherjee, 2012). Through-

out a research project like this thesis there are many decisions that have to be balanced against 

ethical considerations especially concerning data collection and analysis (Recker, 2012). Ac-

cording to Bhattacherjee (2012) every researcher has an ethical obligation to the scientific 

community to be honest in how data is analysed and reported especially surrounding unex-

pected or negative findings (ibid).  

Since ethical norms may vary depending on cultural and local contexts (Bhattacherjee, 2012) 

it was decided that this thesis would follow the AIS Code of Research Conduct (Committee, 

2014) to act as an common ethical baseline. Especially the first three articles have been care-

fully taking into consideration since they relate to the respect of the work of others as well as 

validity and reliability of research; 1) Do not plagiarize, 2) Do not fabricate or falsify data, 

research procedures, or data analysis, 3) Do not use other people’s unpublished writings, 

information, ideas, concepts or data that you may see as a result of processes such as peer 

review without permission of the author.   

Furthermore, ethical decisions also had to be taken concerning the interviewees and the ques-

tion of anonymity. Since it is difficult to guarantee full anonymity to interviewees in one- to-

one interviews the authors in this study choose to not anonymize the interviewees in the text 

since all of them were asked and agreed to disclose their full names. In this sense it was good 

that the interviewees all agreed to disclose their names in the report. However, it was an im-

portant ethical principle to guarantee full confidentiality of the data as suggested by Recker 

(2012), especially during the interview recordings.   

Other ethical challenges that had to be managed was related to the interview situation. Inter-

views are not always open dialogues between egalitarian partners free from structures of dom-

inance but rather a hierarchical and instrumental form of talk. The interviewer is the one who 

dominates the talk due to the control of the scene setting that is constructed around the re-

searcher’s interest which poses risk of inferring researcher biases in the interviews 

(Brinkmann and Kvale, 2005). This thesis targeted key decision makers in smart cities who 

are well informed individuals with extensive experience of the context relevant to the problem 

area in the thesis. That arguably acted as a counterweight to any potential power asymmetries.  

Overall, this thesis has the ambition to be as transparent as possible concerning the decisions 

that has guided the research design by having presented arguments to every decision made in 

the research process. The authors have also tried to structure the report in such a way that is 

easy to understand and follow by including tables and figures showing the development of the 

theoretical framework, the literature review process, the interview guide, the data collection 

and analysis method as well as the empirical result. Therefore, it is the authors hope that the 

reader feels confident that sound academic and ethical conduct has been followed.  
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3 Literature Review 

In order to understand the context of the research problems this section invites the reader to a 

theoretical journey that starts from the definition of smart city and different conceptualisations 

of the concept. Furthermore, the discussion covers the return on investments and problems 

predominant in the smart city context. The literature review concludes with a short summari-

zation of the key takeaways from this section in order to carry over the essentials into the fol-

lowing chapter, empirical findings. 

3.1 Smart City 

Smart city is a recent term among researchers as well as practitioners and lacks a unified defi-

nition (Breuer et al., 2014, Neirotti et al., 2014, Ojo et al., 2014). The term constitutes differ-

ent terminology, context and meanings throughout the world. The inconsistent use of the term 

has generated conceptual variants such as; digital and intelligent city (Chourabi et al., 2012) 

or instrumented and interconnected city (Harrison et al., 2010). The fuzzy understanding ex-

pose an evident research gap for future scholars to narrow, however, that gap spans beyond 

the scope for this study. Consequently, the fragmented understanding is acknowledged and 

calls for an interpretation of the term in this inquiry in order to extend the discussion to prob-

lems and return on investments of smart city.   

This study, in concert with Harrison et al. (2010), argues that smart cities entitles cities that 

connects the physical-, social-, business-, and IT infrastructure to leverage the collective intel-

ligence of the city. The overarching objective aims to “[...] improve operational efficiency and 

quality of life of a city by building on advances in IT” (Harrison et al., 2010, p.2). Throughout 

the theoretical research conducted in this study, academic scholars frequently define the fun-

damental components and the ultimate purpose with smart city (Caragliu et al., 2011, 

Giffinger and Gudrun, 2010, Washburn et al., 2009), however, few academic papers describe 

whom it involves. 

Leydesdorff and Deakin (2011) apply the triple-helix model to demonstrate that the interac-

tions between government, industry and university generate dynamic spaces within cities 

where knowledge can be exploited with the aid of ICT. Leydesdorff and Deakin (2011) model 

convincingly fit Harrison et al. (2010) definition of the concept, however, none of which ex-

plicitly account for the civilian perspective.  

This study debates that civilians play a central role in enabling smart cities. Dameri and 

Rosenthal-Sabroux (2014) argue that citizen involvement plays a critical role in both social 

and technical transformation which both are central to smart city. Citizens are simultaneously 

producers and consumers of digitally generated information (ibid). Moreover, information 

security, integrity (Neirotti et al., 2014, Perevezentsev, 2014) and digital divide (Bowerman et 

al., 2000) among citizens are game-changing factors and important concerns expressed in 

numerous researches in the smart city setting.  
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A civilian standpoint is motivated and therefore draws upon Lombardi et al. (2012) work that 

expands upon the triple-helix model in the context of smart city and added the civil society to 

the three originating stakeholders. Harrison et al. (2010) in conjunction Lombardi et al. (2012) 

help explain the definition behind smart city in this paper which consists of three components 

and four key actors.  

The three components being the physical infrastructure, social infrastructure and technology 

are the essential components to power a smart city initiative which are represented in the inner 

circle in Figure 5. The four key actors collaborate with said components to combat the prob-

lems caused by the increased urbanization, these actors are; government, industries, universi-

ties and the civil society which are represented in the outer circle. 

 

Figure 5. Simplified illustration of the interpretation of smart city in this paper. 

Hereinafter follows a clarification of the three components and four key actors, not already 

mentioned, that together form a smart city. Physical infrastructure encompasses roads, waste 

disposal, water supplies and power grids to mention a few. Social infrastructure concerns as-

sets that accommodate social services, such as; education, health care and public spaces in 

addition to intellectual capital and social capital (Nam and Pardo, 2011a).  

Notably, an emphasis here lies on the third building block that connects the different spheres 

with the support of IT infrastructure. Widespread broadband network, wireless networks, fibre 

optic channels, service-oriented information systems, hotspots etcetera are crucial to leverage 

the collective intelligence in smart city (Chourabi et al., 2012). 

However, technology is not an end in itself but a means to support the integration between the 

other building blocks in order to achieve the desired goal. Urban planning based on govern-
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ance with several stakeholders in addition to institutional preparations is fundamental to suc-

cess of smart city initiatives (Nam and Pardo, 2011b). Mauser et al. (2013) argue that global 

sustainability research inquiries “no longer emerge from science alone but in interaction with 

civil society, governments and other stakeholders” (p3). It is expected to adopt cross boarder 

approaches and to connect companies and territories to achieve global sustainability (Attour et 

al., 2015). In concert with Mauser et al. (2013) and Attour et al. (2015), this thesis argue that 

the concept of smart city is truly leveraged through different cities in a joint collaboration.  

Universities play a central part in enabling smart cities. Industries and municipalities pay 

close attention to universities that have large IT and economics faculties to exchange ideas 

and insights in addition to enabling access to IT experts. Universities also work as a platform 

for network-building which may connect companies and entrepreneurs with scholars to solve 

urban challenges. (Kraus et al., 2015).  

The city government assess the role of project coordinator or rather, innovation broker, in 

smart city projects by connecting stakeholders and determining the degree of interaction be-

tween the other three actors to spur co-creation (Dameri and Rosenthal-Sabroux, 2014). An 

extensive case study in Europe demonstrates that government and municipalities are predomi-

nantly the first movers to implement smart city programs that spans across the entire city.  

Dameri and Rosenthal-Sabroux (2014) expands upon this statement and argues that munici-

palities play a key role in supporting and carrying out decisions as well as strategies concern-

ing smart city. An example of this is Amsterdam where the municipality assumes a leading 

character. The municipality in Amsterdam applies a top-down approach to implement various 

smart initiatives throughout the city and guide the various stakeholders towards a unified di-

rection. Although, the scarcity of financial resources for municipalities to drive such strategies 

demands support from European Union programs as well as the industries, which proceeds 

the discussion to industries’ role in smart city. (Dameri and Rosenthal-Sabroux, 2014). 

Industries provide the development and adaptation of new knowledge or technical platforms 

to drive smart city transformation (Cooke and De Propris, 2011). Cooke and De Propris 

(2011) argue that industries contribute to economic growth by leveraging innovation which is 

a central outcome with smart city initiatives. Caragliu et al. (2011) explain that innovation in 

smart city is driven by entrepreneurs and products that necessitate a progressively more capa-

ble labour force.  

Additionally, the pre-study conducted in conjunction with this thesis evidently show that mu-

nicipalities co-create together with industries because the municipality does not prepossess the 

human or financial resources needed to manage technical as well as organizational challenges 

when transforming towards smart city. Based on the pre-study, municipalities oftentimes lend 

isolated city districts to co-creating industries and entrepreneurs as living-labs. These living-

labs allows the partnership to deploy and evaluate pilot projects before scaling up.     

Chapter 3.1 key takeaways:  

- The smart city concept is leveraged through a collaboration between the three essential 

building blocks and four actors.  

- The thee building blocks constitutes technology, social and physical infrastructure.  

- The four actors are identified as municipalities, universities, industries and citizens.  

- Collaboration between cities further leverage the smart city concept.  
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3.2 Conceptualizing Smart City 

Numerous studies have attempted to synthesize the smart city literature in order to classify the 

literature as well as conceptualizing smart city (Chourabi et al., 2012, Cocchia, 2014, Gil-Garcia 

et al., 2015, Meijer and Bolívar, 2015, Nam and Pardo, 2011a, Papa et al., 2015, Yin, 2003). 

Meijer and Bolívar (2015) divide the literature along three ideal-typical definitions of smart city; 

technology-centric, human resource-centric and a third combination of the technology and human 

resource focus. Technology-centric assigns technology as the main definition of a smart city and 

emphasize the role of technology as the driving force behind the development of the urban sys-

tem. Human resource-centric does not exclude the role of technology but accentuates smart peo-

ple as fundament to the formation of smart cities. The combined technology and human resource 

perspective gives emphasis to smart collaboration between both technology and smart people as 

the driving force in smart cities. (Meijer and Bolívar, 2015). 

Furthermore, Yin et al. (2015) advance a more technological perspective with a classification of 

the literature into four categories; technical infrastructure, domain application, system integration 

and data processing. Technical infrastructure refers to literature that emphasise the technical ar-

chitecture in a ICT driven intelligent city, operating with real-time data to optimize and improve 

city services. In the domain application category, smart city is equal to the integration of smart 

ICT infrastructure with city infrastructure and services.  

The literature in the system integration category view smart city as a city consisting of multiple 

integrated systems in an overall smart city architecture comprising a “system of systems”. The 

data processing category adhere to literature with a focus on smart city from a big data perspec-

tive. However, by only maintaining a constricted ICT perspective, Yin et al. (2015) overlooks 

major non-technical perspectives in the smart city literature such as the human resource category 

by Meijer and Bolívar (2015) that includes non-technical factors such as citizens.  

Some authors (Chourabi et al., 2012, Galán-García et al., 2014, Nam and Pardo, 2011b) tried to 

develop new definitions and conceptualizations of smart city. For example, Gil-Garcia et al. 

(2015) suggest that smart city should be viewed as a socio-technical phenomenon and argue that:  

“[…] researchers and practitioners must take a holistic approach and that the conceptu-

alization of smart city needs to include, at its base, technology, management, and policy 

components.” (Gil-Garcia et al., 2015, p.79).  

Similarly, Nam and Pardo (2011b) identify smart city as a city with a commitment to innovation 

in terms of technology, organisation and policy. 

The landmark study by Chourabi et al. (2012) offers a comprehensive literature review of the 

smart city concept that builds from a plethora of different literature in fields such as e-

government, information science, urban studies and public administration. The major contribution 

of that study to research as well as practitioners is the development of a holistic and at the same 

time detailed conceptualization of smart city as consisting of eight components: organization, 

technology, policy, governance, people and communities, infrastructure, natural environment and 

economy. 

Similar to both Meijer and Bolívar (2015) and Chourabi et al. (2012) an even broader perspective 

has been accentuated by Papa et al. (2015) who found that smart city literature is highly interdis-

ciplinary. The authors conclude that the literature spans across several different disciplines and 

problem areas. From environmental issues concerning the use of natural resources and energy 

consumption, to socioeconomic issues and the role of human and social capital as well as institu-

tional aspects and the role of ICT in increasing city decision-making processes. They reach a two-
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tier taxonomy of the literature. Firstly, a technology-centric perspective centred on urban physical 

infrastructure as well as ICT. Secondly, a holistic perspective where smart city is considered as an 

urban system of interconnected components, both of ICT and non ICT character.  

In addition to the taxonomies and definitions of smart city as outlined above, literature also con-

tains some critical voices (Hollands, 2008, Kitchin, 2014b, Thomas et al., 2015, Vanolo, 2013) 

that accentuates a critical stance towards the smart city concept. The critique surrounds that of 

anticipated unspoken assumptions and rhetorical aspects of cities labelled as smart (Hollands, 

2008) as well as the use smart city as an empty evocative slogan lacking shared and common con-

cepts (Vanolo, 2013).  

While some authors highlight that smart city lacks a well-defined core (Hollands, 2008, Vanolo, 

2013) others focus on the ambiguities of the adjective smart (Cocchia, 2014). Moreover, Vanolo 

(2013) point out that the un-uniformity of the smart city concept give smart city advocates oppor-

tunities to use the term in ways that support their own agendas. Söderström et al. (2014) goes even 

further in their critique of smart city by proclaiming it as a dominant corporate vision for the fu-

ture of cities with the following argument:  

“IBM’s storytelling rests on two rhetoric pillars. The first is systems thinking which in-

scribes it in a techno scientific imagination and provides it with the legitimacy of sci-

ence. More concretely, it allows the translation of the city into a common language on 

which the company’s technology can act. The second is a utopian story which recurs to 

an imaginary of progress, therapy and conversion (if not redemption). Each rhetoric pil-

lar brings different elements to the persuasive power of the smarter cities campaign.” 

(Söderström et al., 2014, p.316).  

In concert with Söderström et al. (2014), Vanolo (2013) comment on the dangers of using unreal-

istic definitions of smart city: “[…] together with the ideal-type of the smart city, specific objec-

tives, strategies, ideologies and political choices may be presented as ‘natural’ and ‘univocal’ ap-

proaches.” (Vanolo, 2013, p.16). This also touches upon the concerns put forward by Kitchin 

(2014a) of the risks that smart city could lead to a more technocratic form of governance and a 

shift towards a more neoliberal vision of city management, something that is also acknowledged 

by Söderström et al. (2014). 

However, this thesis will not account for any critical perspectives, nor will it try to come up with a 

new taxonomy of the literature or developing a new definition of smart city. This thesis is clear on 

the task of exploring predominant problems as well as anticipated return on investments in smart 

city initiatives. Therefore, the focal point in the literature review is problems and return on in-

vestments in smart city initiatives.  

To keep it simple, a dualistic view of the smart city concept is preferred. Henceforth, similar to 

the taxonomy proposed by Papa et al (2015) this thesis will divide the literature and correspond-

ing problems of smart city initiatives into two domains); technology centred and non-technology 

centred. In the technology centred domain, problems are seen as emerging from the use of tech-

nology while in the non-technical centred domain organisational problems and problems related to 

the management of technology are highlighted. The two problem domains has been used in the 

literature review (Table 3) and the problem framework (Table 4). 
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Chapter 3.2 key takeaways:  

- Smart cities tend to be technology centric, non-technology centric or a mixture of the two.  

- Technology centric initiatives first and foremost explore how technology can be utilized 

to advance the city.  

- A non-technology stand point first and foremost explores the municipal needs and then 

investigate options in order to meet those needs.  

- This thesis applies a mixed approach and subdivides problems into technology centred 

and non-technology centred problem domains.  

3.3 Return on Investment 

The following chapter will cover the anticipated returns of investments from a smart city ini-

tiative based on an extensive body of literature. The returns in this chapter do not result in an 

algorithm that measures and calculates definite return on money spent, but rather a synthesis 

of what a smart city can hope to achieve. Thereafter, this chapter briefly touches upon finan-

cial challenges that hamper more concrete definitions of return on investments. Furthermore, 

this synthesis with basis in academic literature will serve as fundament to compare and con-

trast the empirical research. Moreover, the empirical research will expand upon the synthesis 

by assessing their level of return from a municipal perspective.  

Return on investment is the predominant method in measuring performance success based on 

data to satisfy the taste of numerous stakeholders. ROI is applied to evaluate programs in the 

private-sector, public-sector and in non-profit organizations. (Phillips and Phillips, 2007). 

ROI will be applied to some extent in this context to estimate returns of smart city invest-

ments. As initially outlined, the investment needed for smart city projects may be significant 

and often different from traditional investment resources (Ferrer et al., 2013) which conse-

quently leads to questions regarding the returns, such as; what can municipal decision makers 

hope to achieve with a smart city transformation?  

The European Commission proposed a financing model for smart cities which eventually 

need future research to pinpoint criteria aimed at determining the level of priority and feasibil-

ity as well as sustainability of the smart initiatives. Additionally, verifying the bankability and 

the cost / benefit ratio with respect to the real needs is necessary to invest in smart city pro-

jects. (Ferrer et al., 2013). From a financial standpoint, smart city attempts to frame the usual 

suspects such as; cost reduction, operational efficiency, energy savings and increases produc-

tivity (Harrison et al., 2010).  

However, the returns of investments in this context spans beyond financial growth. Based on 

the presumption that an appropriate literature review was conducted prior to writing this chap-

ter, it is safe to say that smart city initiatives expect returns in two additional areas, environ-

mental sustainability (Harrison et al., 2010, Naphade et al., 2011, Zygiaris, 2013) and social 

sustainability (Harrison et al., 2010, Nam and Pardo, 2011a, Zygiaris, 2013).  

In contrast, Giffinger and Gudrun (2010) do not distinguish between social and environmental 

sustainability in smart cities but rather aggregates similarities between the two into the word; 

liveability. Considering the multitude of stakeholders involved in a smart city as defined in 

this thesis, each with their own objective, liveability may be perceived as too general of a 

term. Hence, municipal decision makers can consider returns on investments in financial 

growth, environmental sustainability and social sustainability. 
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3.3.1 Economical sustainability 

The economic growth opportunities are constantly revisited in academia as well as industrial 

publications. Creativity and entrepreneurship are stimulated by bringing people together who 

spur economic activity (Naphade et al., 2011).  Market research firm Frost & Sullivan 

(Perevezentsev, 2014) estimate that the global smart city market will venture into the trillions 

by 2025 with 26 global smart cities, most of which located in Europe and the United States. 

Consulting and marketing firms of the like are incentivized to reveal startling market trends 

with the intention of selling this information and appurtenant services to companies in search 

of growth opportunities and hence should be taken with a grain of salt. 

Moreover, financial growth is enabled by reducing costs and increasing value delivery 

through the municipal services. Zygiaris (2013) debates that the capacity to leverage more 

value-adding services and reduce cost stem from the city’s ability to utilize real time data 

from sensors, which is more commonly known as internet of things (IoT). Ericsson (2012) 

specializes in technical communication infrastructure on a global level and they anticipate 

fifty billion connected devices by 2020 to leverage a “networked society” (Ericsson 2012). 

IoT enable reduced cost of energy and real estate maintenance in industrial regions, office 

parks, shopping mall, airports or seaports (Gartner, 2015, Zygiaris, 2013).  

Additional growth opportunities stem from city administration, such as: streamlined manage-

ment and city utilities, such as: delivering appropriate amounts of water and energy while 

reducing waste (Zygiaris, 2013). Reducing waste and not excessively spending water and en-

ergy resources bring financial incentives to municipalities through reduced costs, although, 

these procedures could also induce positive impacts to nature which leads this conversation to 

environmental sustainability.  

3.3.2 Environmental sustainability 

A recent article published in the association for information system (AIS) declare that envi-

ronmental sustainability as one of the most critical issues across the world and it concerns all 

inhabitants (Brauer et al., 2015). Brauer et al. (2015) state that the purpose with environmen-

tal sustainability is to preserve scarce resources and lower pollution as a means to avert natu-

ral degradation. These authors argue that cities massively contribute to degradation through an 

increase in mobility in addition to energy and water consumption and waste production, hence 

exposing convincing potential in terms of sustainability (ibid).  

Smarter cities are perceived to contribute to environmental sustainability in several ways. Re-

duced traffic congestions and encouraging public transportation lowers CO2 emissions. Ener-

gy saving solutions such as: smart grids interconnect sensors with supervisory controls to ad-

just heating ventilation, air conditioning, distribution systems etcetera. For instance, Malta 

utilizes smart grids to monitor water and power systems in order to reveal water leaks and 

electricity losses. (Zygiaris, 2013). 

Notably, some research debate that environmental sustainability is a problem of global scale 

rather than municipal. A joint collaboration amongst world leaders without country borders 

could steer away from city governance that addresses global challenges with local means. 

Although, that would demand fundamental changes of assumptions, beliefs, values in addition 

to a deeper understanding of how technology and innovation can leverage environmental sus-

tainability. (Reid et al., 2010). This thesis proceeds with a municipal standpoint, although, 
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cities looking to transform into smarter cities, particularly in pursuit of environmental sustain-

ability, may want an increased collaboration outside of city and country borders.       

3.3.3 Social sustainability 

Social sustainability or the human dimension according to Nam and Pardo (2011a) , concerns 

the people living in the city. Nam and Pardo (2011a) encapsulate much of what available lit-

erature touch upon in this domain and hence will be briefly summarized. The human dimen-

sion can be further segmented into four intangible, yet key drivers to smart city: creative-, 

learning-, humane- and knowledgeable city. Creative city concerns the need for a climate 

suitable for developing creative class. Creative class is founded by crime-free environments, 

knowledge networks and human infrastructure, such as: creative occupations and workforce. 

Creative class also concern social infrastructure which involve available intellectual as well as 

social capital. (ibid). 

Human, as described by Nam and Pardo (2011a) encompass the city’s ability to exploit higher 

educated and more skilled workforces to attract high tech knowledge-sensitive industries. The 

authors argue that successful cities attract smart people, making smarter cities smarter while 

the remainders are getting less smart (ibid). Notably, this may fuel the trending urbanization 

and enhance its perceived problems rather than halting it.  

Although, competition between cities to attract citizens through diversity or specialization of 

economics activity or better utilizing technical asset to spur innovation in cities is nothing 

new (Feldman and Audretsch, 1999). Additionally, the digital divide (Bowerman et al., 2000) 

and social inclusion (Giffinger and Gudrun, 2010) already pose significant concern for citi-

zens as well as between municipal units, and smart cities are predominantly enabled through 

ICT and IoT which may instil digital divide between cities as well. This may concern cities 

that intend to achieve their goals through collaboration between cities which holds especially 

true in empowering environmental sustainability, as expressed by Reid et al. (2010). 

A learning- and a knowledge city are analogous. The essence of both encompasses a city or a 

cluster of cities that interlink individuals and the city network to enable learning. The purpose 

here is to compete on the global knowledge to leverage innovation in an urban context. (Nam 

and Pardo, 2011a). The democratization of ICT allows citizens, to express important concerns 

from their lives. Such democratization supports a more intimate relationship between citizens 

and governmental institutions which leads to new services and tools as a result of co-creation 

between the two. (Walravens, 2015).  

Complementary to the four intangible drivers, social sustainability can be articulated more 

concretely as well. Smart city can potentially deliver more accurate and more rapid diagnosis 

in healthcare through the combined intelligence of the people in addition to better data gather-

ing tools (Zygiaris, 2013). Public safety can be increased with the use of real time information 

to act swiftly to emergencies (ibid) but also leveraged to fight crime (Harrison et al., 2010, 

Milgram, 2013).  

Information gathering and sharing between units and cities help identify the most significant 

crimes, which may expose better return on investment in the domain of social sustainability. 

For instance, an attorney in New Jersey uncovered that police divisions were fighting low 

level criminality just outside the police premises with indifferent outcomes. The combined 

intelligence of data and people in different police departments suggested cases of state-wide 
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importance rather than local disturbance, such as political corruption, prosecuting street 

gangs, firearm and drug trafficking.(Milgram, 2013). Noteworthy, these discoveries strength-

en the global standpoint as previously advocated with environmental sustainability. Hence, 

smart cities could allow municipalities to better allocate resources in order to achieve more, 

essentially, a better return on investment. Furthermore, in concurrence with proactively 

fighting crime, the same approach could convincingly be applied in healthcare to prevent dis-

eases with the shared knowledge of people and ICT within and outside city borders. 

3.3.4 One rock two birds 

Municipalities do not necessarily have to choose one objective over the other. Differentiating 

objectives between citizens, industries, education and institutional units may conflict with 

each other, although, fruitful contemporary cities combine multiple visions to create a com-

plete a vision for an urban region (Nam and Pardo, 2011a). The authors concretize this state-

ment by exemplifying: an increase in transportation and accessibility supports economic 

growth but could be harmful to the environment due to an increase in CO2 emissions.  

The challenge here is to uphold economic growth while simultaneously reducing air pollution. 

These situations can be solved with decoupling. Decoupling in this context centres on eco-

nomic-environmental decoupling which means that cities achieves economic growth without 

an apparent increase of the environmental carbon footprint. That can be accomplished by link-

ing health policies to transportation policies to encourage citizens to change transportation 

choices without hampering accessibility. (ibid). 

3.3.5 The returns of a smart city are concealed 

Projects with high social value are difficult to monetize in positive externalities (Lingane and 

Olsen, 2004) and this is very much the case for smart cities. The anticipated returns of in-

vestments are clouded by financial challenges, many of which are outlined by the European 

Commission (Ferrer et al., 2013). Ferrer et al. (2013) perceive a high risk when investing in 

innovative solutions. The author does not expand upon this statement, although, previous re-

search argues that innovation is an outcome of complex coordination between technical 

knowledge and market judgment which is difficult to measure (Landau and Rosenberg, 1986) 

which may explain the high risk Ferrer et al. (2013) anticipates.  

Furthermore, uncertainties in energy price policies and fossil fuels prices conceal the financial 

return on investment. Thirdly, and perhaps most challenging, are the large volumes of invest-

ments required in conjunction with the long-term delays before cities are anticipated to reach 

maturity or profitability. Attracting capital for large projects with long terms to maturity ne-

cessitates the involvement of institutional investors which can be attained if the anticipated 

credit rating of projects is great. Although, that is highly doubtful to be the circumstance for 

innovative solutions in smart city. (ibid). 
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Chapter 3.3 key takeaways:  

- Smart cities attempt to achieve economic, environmental and social sustainability in order 

to combat challenges with increased urbanization.  

- Successful projects reap benefits in several domains, for example: both economy and 

environmental sustainability.        
- Measuring return on investment is desirable to attract investors, industries and skilful citi-

zens.  

- Social and financial complexities conceal quantifiable return on investment. 

- Literature incorporates social and environmental aspects into the word liveability. Howev-

er, this thesis extracts environmental concerns from the word and hereinafter associates 

liveability with social sustainability.   

3.4 Problems with Smart City 

In recent years, there has been an increasing amount of literature on the smart city concept 

(Cocchia, 2014). A search on Google Scholar with the keywords “smart city” returns around 2 

050 000 results which indicates a substantial body of smart city literature which according to 

Cocchia (2014) has grown exponentially since 2010. However, the literature is fragmented, 

especially when it comes to the definition of smart city, which is still ambiguous and incon-

sistently used (Meijer and Bolívar, 2015).  

While the general discussion of smart city may promise many opportunities and benefits as 

outlined in the introduction chapter, the attention to risks, challenges as well as analysis of 

problems that cities with smart city initiatives are faced with are less evident in the smart city 

literature (Bakıcı et al., 2013). Van den Bergh and Viaene (2015) express the need for more 

empirical research on the experience of existing smart city initiatives, especially of the prob-

lems faced in existing initiatives.  

3.4.1 The technical problem domain 

With a technology centred approach towards smart city the problems discussed in the litera-

ture surrounds the use and implementation of technology as well as the consequences of this 

use for individuals and society. The most frequent occurring problems concerns privacy, secu-

rity and interoperability (Table 3). 

From a technology perspective, smart city embeds ICT within city infrastructure. In many 

cases this includes diffusion of sensors and wireless sensor networks (WSN) in the city with 

the capability of real-time data gathering (Baccarne et al., 2014). Zanella et al. (2014) refer to 

this process as the deployment of urban internet of things. This fusion of ICT and IoT with 

urban systems requires a high degree of interoperability. Interoperability refers to the ability 

of different systems to interact and share information. As explained by Theodoridis et al. 

(2013):  

“Cities consist of very complex systems of different types: civil engineering infrastruc-

tures, ICT infrastructures, societal networks, financial networks, etc. […] The ability to 

automatically share data, interact and combine services whenever and wherever is re-

quired, will be an inherent feature of the smart cities.” (Theodoridis et al., 2013, p.1). 
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In a study, which set out to highlight problems in smart system integration Heo et al. (2014) 

discuss interoperability issues that have to be solved in order for the smart city to become a 

reality. They found that tight and effective integration among city systems is a key challenge. 

This relates to the issue of accounting for future integration of additional systems that has to 

fit into the overall system architecture (ibid). Furthermore, Zanella et al. (2014) argue that 

non-interoperability is a major challenge because cities have many legacy systems and heter-

ogeneous technologies that needs to be welded together in order for the smart city to develop. 

It is evident that overcoming interoperability issues is crucial to the smart city development. 

Smart city also brings about several apprehensions concerning security and privacy. Bianchini 

and Avila (2014) evokes an ethical dimension and discuss that information monitored by sen-

sors can affect the rights of the inhabitants due to violations of the original purpose of the data 

collection. For example, aggregation of data could return unforeseen patterns that intrudes 

upon the individual integrity of citizens. This view is supported by Kitchin (2014a) who 

points to ensuing risks of panoptic surveillance and argues that there is an inherent tension 

between development of systems to improve city governance and the threatening of citizens 

right to privacy (Kitchin, 2014a). 

Some authors highlight data security concerns related to IoT-based smart city solutions. 

Tuballa and Abundo (2016) draw attention to physical security, cyber security and vulnerabil-

ities in smart grids. Additionally, Heo et al. (2014) accentuate the dangers of failures in sys-

tem functionality that could cause severe security threats, affecting privacy. Others identify 

WSN security as a key issue for smart cities (Wu et al., 2016). In contrast to this pure tech-

nical security perspective, Baron (2012) argues that smart city is an integrated view of the city 

and its infrastructures. In this understanding social and governance issues become equal to 

technology and infrastructure which brings about issues such as:  

“[…] readiness to share and use data in a privacy context; setting up standards concern-

ing city and citizens data gathering and aggregation across huge number of microscale 

installations; offering data security in a large system composed of numerous sub-

systems” (Baron, 2012, p.41).  

In conjunction with Baron (2012), Boulos and Al-Shorbaji (2014) argue that smart cities need 

to figure out how to make sense, as well as how to make the best use of big data while pre-

serving citizens’ privacy and data security. 

In view of all that has been mentioned so far, data security and privacy issues seems to be 

viewed as equally urgent issues in the smart city transformation together with problems of 

interoperability. Notably, the literature expresses many more, yet less recurrent challenges. 

Some authors report of problems of ensuring accessibility of data and services in the smart 

city (Balakrishna, 2012, Elmaghraby and Losavio, 2014, Piro et al., 2014) as well as issues 

related to collecting big data and finding value in the analytics (DeRen et al., 2015, Khan et 

al., 2014).  

Other publications raised concerns in regards to measuring cost-benefits and the returns of 

smart city investments (Tuballa and Abundo, 2016, Vilajosana et al., 2013). Villanueva et al. 

(2013) accentuate challenges of implementation and deployment mechanisms while Bakıcı et 

al. (2013) and Bianchini and Avila (2014) discuss difficulties of providing necessary smart 

city.  
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Touching on other infrastructure related problems, Buck and While (2015) and Kitchin 

(2014b) both emphasize the risks of cities relying too much on technology and solution pro-

viders causing technological lock-in effects. Furthermore, Balakrishna (2012) points to the 

lack of full scale testbeds to learn from which is also made evident by Hernández-Muñoz et 

al. (2011) who conclude that most existing smart city initiatives do not allow for full scale 

experiment under realistic operational conditions due to the limited size of the testbeds.  

3.4.2 The non-technical problem domain 

Collaboration is the most frequent debated challenge. Collaboration concerns problem with 

internal silos between municipal departments, the lack of a structure to discuss relevant smart 

city projects with other departments as well as absence of an aligned vision for the city devel-

opment (Van den Bergh and Viaene, 2015). Another problem is that many of the smart city 

initiatives are uncoordinated efforts performed independently by different city departments (ibid). 

Moreover, achieving local engagement and collaboration across departments as well as a clear 

definition of roles and responsibilities (Bakıcı et al., 2013) in conjunction with weak collabo-

rative engagement with various stakeholders (Kitchin, 2014b) are also considered predominant 

problems. Similarly, Baccarne et al. (2014) emphasize that:  

“[…] collaboration is central in smart cities, not all projects involve all the actors, poli-

cy, research, citizens and private partners, in the city. Especially the lack of involvement 

of private partners and possible business models forecloses the long-term sustainability 

and economic value creation of smart city projects.” (Baccarne et al., 2014, p.178).  

In concert with previous authors, Paskaleva (2011) further underlines the importance of col-

laboration and claims that there is a need to reorganize collaboration in ways that are more 

effective and long-lasting, since collaboration between different stakeholders is a critical fac-

tor in smart city development. 

Other frequent problems in the literature are related to financial aspects of smart city. Difficul-

ties regarding financing of smart city initiatives (Breuer et al., 2014), limited funding availa-

ble and disparate financing structures (Vilajosana et al., 2013) as well as the lack of clear 

business models (Zanella et al., 2014) and large up-front investment costs (Manville et al., 

2014) are identified as issues that hamper the development of local collaboration and innova-

tion platforms (Breuer et al., 2014). According to Carvalho (2014) limited public funding and 

private investments required for smart cities initiatives raises important questions and Manville et 

al. (2014) point to risks of turning fixed capital to local experimental infrastructure projects and 

the difficulties of monetize on smart city investments because the benefits of the “smart” capabili-

ties takes long time to develop.  

In conjunction to Manville et al., (2014), Ferrer et al. (2013) sum up the financial challenges of 

smart city by pointing to the high investment risks in innovations due to the large investment 

volumes required as well as the long time for investments to reach profitability or return of 

expected values. In summary, it is clear that the literature is consistently arguing that funding 

is of great importance for the smart city development. 

In addition to financial challenges the literature also discusses issues related to governance 

and politics. Examples of problems from a governance perspective are: challenges of provid-

ing incentives and flexible regulatory frameworks (Carvalho, 2014) and problems of institu-

tional resistance (Lee et al., 2011). The importance of policy-making that supports smart city 
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development is also evident. Lee et al. (2014) express the need for decision-makers to formulate 

the right governance structure that will support smart initiatives.  

Looking at problems from a political point of view smart city initiatives struggle with on the 

one hand political hyper activism and too much technology driven enthusiasm and on the other 

hand with restraints of high investment risks which in turn makes smart city initiatives vulnerable 

to policy swings (Nam and Pardo, 2011b). Moreover, Vilajosana et al., (2013) accentuates that 

political uncertainties could hamper smart city development.  

For instance, Buck and While (2015) argue that innovation is compromised even when tech-

nology has potential, due to the ‘messy’ reality of cities social and political contexts. Meijer and 

Bolívar (2015) stresses that it is important for city managers to understand that smart city technol-

ogy by itself will not make the city smart. The new capabilities will emerge first with institutional 

change and a new socio-technical form of governance.  

In contrast, Kitchin (2014b) evokes a critical stance and anticipates dangers of technocratic 

and corporate forms of governance which he fears could lead to municipal control creep and 

the hollowing out of state provided services that would exacerbate inequalities in the society. 

However, the majority of the governance and political problems raised by the literature stress 

the importance of policies that mitigate organizational silos and support smart city initiatives 

as well as the need for political support of smart city initiatives.   

The literature also emphasize contextual problems which refer to problems of often localized 

and isolated character from existing smart city initiatives due to low integration of these pro-

jects (Mattoni et al., 2015). According to Hernández-Muñoz et al. (2011) exportation of best 

practices may not occur easily because of the influence of geographical variables and locally 

contextualized experience of existing smart city initiatives as identified by Manville et al. 

(2014). Manville et al. (2014) further debate that local communities are likely to resist learn-

ing from other cities due to the tendency of relying foremost on local embedded experience. 

This probably constitutes an obstacle to the continued development of smart city.   

Similarly to governance and political problems, Kitchin (2014a) once again put forward a 

critical perspective when it comes to contextual problems. He opposes other authors by claim-

ing that the use of canonical examples in conjunction with the absence of thorough empirical 

case studies of specific smart city initiatives, as well as comparative research that contrasts 

smart city developments in different locales, might impede the smart city development. All of 

the mentioned challenges suggests that city policymakers should recognize that each city must 

take its local rooted organizational culture into account and how this will affect the ability to 

roll out or solicit new smart city services (Lee et al., 2014). 

In addition to the most frequent occurring problems in the literature a number of authors have 

considered problems such as interoperability of city services and problems of citizen engage-

ment (Baron, 2012, Buck and While, 2015, Lee et al., 2011) and policies promoting stake-

holder collaboration (Mattoni et al., 2015, Paskaleva, 2011, Vilajosana et al., 2013) as well as 

value proposition and potential of smart cities (Baccarne et al., 2014, Nam and Pardo, 

2011b).This thesis will continue with an empirical approach and hope to contribute, although 

in limited scale, to the literature with new empirical informed experience of problems encoun-

tered in current European smart city initiatives. 
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Chapter 3.4 key takeaways:  

- Problems are subdivided into non-technical problems and technical problems.  

- Non-technical problems constitute collaboration, financial, governance, contextual and 

politics 

- Technical problems constitute security, interoperability and privacy.  
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4 Empirical Findings 

This chapter captures noteworthy similarities and divergences regarding how the interview-

ees; recognize smart city as a concept, discuss return on investment, and finally outline the 

predominant problems experienced from their smart city initiatives. Tables summarizing an-

ticipated returns on investment and predominant problems can be found in Table 8 (ROI) and 

Table 9 (problems) respectively. Hereinafter follows Table 7 that displays a consolidation of 

the twelve interviews that were conducted to gather the empirical data.    

Table 7. Consolidation of Interviewees 

# City Name Role 

1 Aarhus  Line Gerstrand Knive Business and city development at Aarhus mayor’s department 

2 Aarhus  Birgitte Kjærgaard 
Project manager of Open Data Aarhus and participating in Smart Aar-

hus Secretariat 

3 Bristol  Suzanna Wilson City innovation manager 

4 Dublin  Jamie Cudden Coordinator in Dublin smart city 

5 Dublin  Pauline Riordan Manager in Dublinked Open Data Platform and innovation network 

6 Eindhoven  Neeltje Sommers Program manager of the Smart Society Eindhoven 

7 Helsingborg  Magnus Ydmark City planning manager of Helsingborg 

8 Lund Peter Kisch 
Enterprise and innovation platform manager and part of digitalization 

and smart city within Lund 

9 Malmö  Ulf Linderoth 
Project manager of The Digital Malmö and employed on the depart-

ment of communication and IT-governance  

10 Rotterdam  Frank Vieveen Program manager of the digital economies and urban development  

11 Santander  Juan Ramón Santana 
Senior researcher and member of the technical coordinator team from 

the University of Cantabria in SmartSantander 

12 Skellefteå Marie Larsson Manager of quality and innovation running quality enhancements 

4.1 Smart City Perspective 

Interestingly, the interview data indicate that the interviewees present a uniform understand-

ing of the components of a smart city which remarkably conformed to great extent with the 

smart city model previously presented in chapter 3.1, Figure 5. All the interviewees see smart 

city as a way to improve and connect their social and physical infrastructure. The technical 

infrastructure is perceived as a prerequisite to this process. Another important factor high-

lighted by all interviewees is the importance of collaboration by connecting the key stake-

holders in the city; the municipal, industries, universities and the citizens. The empirical data 
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indicates that the difference between the cities in terms of their understanding of the smart 

city concept cannot be found in the overall conceptualization of smart city but rather in the 

practise of and implementation of smart city initiatives.   

The most evident difference between the interviewees is how they look at the role of technol-

ogy in the smart city. However, the empirical data indicates a slight difference in what extent 

the interviewees emphasise technology as a driver in the smart city. A dividing line can be 

drawn between the more technology inclined interviewees and those less technology inclined; 

technology centred versus non-technology centred.  

Four out of twelve interviewees lean towards a technology-centric perspective. They tend to 

emphasise the role of technology as the main driver to become smart. Innovations is seen as 

driven by the use of data and wireless sensor systems as a way to create new services and ex-

pand the capabilities of the city.  

Eight out of the twelve interviewees adhere to a non-technology centred perspective. They 

cater more towards relationship building and argue that becoming “smart” is not achieved 

through the use of technology but rather by development of new forms of collaboration be-

tween the stakeholders in the city. This symbiosis of collaboration in the city is seen as the 

main driver of innovation.  

However, it must be mentioned that the interviewees’ occupational role, experience and the 

nature of the smart city initiative they are engaged in may affect how they reflect on the role 

of technology. Interviewees who come from the open data and IoT environment tend to advo-

cate a more technology centred and data driven attitude while interviewees working with city 

innovation or similar organisational roles tend to take on a non-technology centred position. 

Furthermore, the interviewees’ smart city perspectives or conceptualizations arguably affect 

what kind of problems they have experienced or choose to highlight and put emphasis on. 

Chapter 4.1 key takeaways:  

- Municipalities lean towards a non-technology centred perspective, technology centred 

perspective or a mixture of the two as the main driver behind smart city. 

- Interviewees occupational role as well as experience may affect what perspective they 

tend to which arguably could affect what problems they experience. 

- The interviewees’ definition of smart city shows great similarities with the theoretical 

interpretation, illustrated in section 3.1, Figure 5.  
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4.2 Return on Investment 

This section outlines similarities and differences between what cities want to achieve with 

smart city and secondly, how they measure their return on investment. From an overarching 

standpoint, it is obvious that most, if not all cities embark on the smart city concept to do 

more with less in order to maintain the original standard of living. In conjunction with litera-

ture, the majority of interviewed cities hoped to achieve economic, environmental or societal 

sustainability with some nuances, with is further illustrated in Table 8. These particular im-

pacts with be further examined separately in this section. Notably, other impacts are abbrevi-

ated OTR in Table 8 and further discussed in section 4.2.4.  

Notably, only one interviewee mentioned the growing urbanization as the primary reason for 

transforming towards smart city. When asked about the motives behind the smart city initia-

tives, some cities argued that municipalities cannot go on like business as usual because the 

changing demography; where people live longer and hence the portion of support from work-

ing citizen decreases, introduces greater challenges than ever before (Kjærgaard, Larsson, 

Knive and Ydmark). Notably, Kjærgaard, Larsson, Knive and Ydmark all represent Scandi-

navia cities which raise the question if perhaps this challenge particularly concerns Scandina-

vian cities?  

Cities outside of Scandinavia hoped to achieve similar outcomes with a smart city transfor-

mation but with differentiating motives. The transformation for Dublin was triggered by IBM 

when IBM decided to move to Dublin with the intention of opening up one of their twelve 

global smart city research labs in 2010 (Riordan, Dublin). Riordan explains that Dublin saw 

this as an opportunity to leverage both financial and human resources because Ireland experi-

enced capacity issues in the public sector. Similarly, Eindhoven stumbled upon smart city by 

chance through collaboration with Atos, Philips and a local technical university (Sommers, 

Eindhoven). The companies together with the university exposed opportunities for the munic-

ipality to act upon, with lighting in the streets to stabilize the flow and safety in the inner city.  

In Santander, the Smart Santander project was triggered through a joined collaboration be-

tween the municipality and universities. Santander has a strong background in IoT and wire-

less technologies and the municipality together with universities were exploring new technol-

ogies to try something new. More specifically, Santana explains that the smart city initiative 

stems from a conference in Santander, encompassing people from the municipality and the 

university where the university provided convincing opportunities and ways of implementing 

it which the municipality agreed upon. It could be argued that the university was the predomi-

nant initiators rather than the municipality. Nonetheless, the underlying motive to support a 

smart city initiative did not encompass challenges with growing urbanization, nor demograph-

ic changes.   

Bristol was the only interviewee that specifically saw to smart city as a solution to tackle the 

growing urbanization. Wilson states that earth’s population will grow to nine billion people in 

2050 and most of them will live in cities. She expends upon this and accentuates that most of 

the climate change emissions stem from cities. Wilson argues that there is a need to consider-

ably change how environmental resources are consumed towards a more sustainable setting 

(Wilson, Bristol).  

Rotterdam diverges in comparison to previous cities by chasing a rather visionary goal. 

Vieveen explains that the city does have some dots in the horizon they intend to achieve but 

there is not an end goal. Smart city for Rotterdam is a long-term program or process.  
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“[…] we want to show in that world expo that we are really a front runner in the new 

ways cities are build or maintained tended to let’s say an example of a future or smarter 

city.” (Vieveen, Rotterdam). 

Rotterdam attempts to realise this farsighted goal by connecting the outside world with the 

inner world of Rotterdam, creating a holistic approach that not only encompass the internal 

players in the city itself but also communities outside of city and country boarders.   

 

Table 8. ROI - Consolidation of Empirical Data 

# Interviewees Impacts 

  ECO ENV SOC OTR 

1 Aarhus (Knive) x  x x 

2 Aarhus (Kjærgaard)  x x  

3 Bristol (Wilson) x x  x 

4 Dublin (Cudden)  x x x 

5 Dublin (Pauline)   x x 

6 Eindhoven (Sommers)  x x x 

7 Helsingborg (Ydmark) x x  x 

8 Lund (Kisch)  x x x x 

9 Malmö (Linderoth) x x x x 

10 Rotterdam (Vieveen) x   x 

11 Skellefteå (Larsson) x  x x 

12 Santander (Santana ) x x x  

 Sum weight: 8 8 9 10 

4.2.1 Economic sustainability  

Eight out of the twelve interviewees explicitly accentuate economic sustainability as one of 

the predominant reasons to invest in smart city. Interestingly, the majority does not intend to 

leverage smart city to generate greater revenue than before but rather to maintain the econom-

ic welfare they prepossessed as they plan for the future. Santana further exemplifies this:  

“The thing is, the city is not thinking about making money out of this […]. They are 

proving us services like, garbage collection service, they are not trying to make money 

from collecting garbage, but they are trying to improve this to avoid spending much 

more money in the future so this were for example, with the sensors, we give the data to 

the park garden management guys and they can use the data in order to know if they 

should garden or not, to save money and all of these things. But, they are not trying to 

make money off of it.” (Santana , Santander).    

Linderoth from Malmö and Larsson from Skellefteå expand upon Santana’s statement and 

argue that cities must find different solutions in contrast to traditional ones to achieve the lev-

el of service provided today. They do not have sufficient resources or the financial support if 

the municipal continues like the present day. The word efficiency is frequently mentioned in 
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association with economic sustainability. In concert with previous interviewees, Kisch accen-

tuates needs to be considerably more efficient as a city and how it operates in unity. Kisch 

pictures the city as one machine that could be streamlined to better appoint efforts.  

Similarly, Line representing Aarhus, explains that the public income is going to decrease 

within the next years due to demographic changes and to coop with that, cities needs to oper-

ate more efficiently. She debates that a city is effective when it goes across sectors and silos, 

referring to internal silos within the municipal organization as well as external silos between 

public, private and university. From an economic lens, Aarhus would like to create and nur-

ture growth for their companies.  

Rotterdam and Dublin also concentrate their efforts to stimulate economic growth for their 

companies, although they apply a slightly more aggressive approach. Vieveen in Rotterdam 

draws attention to theories concerning a third industrial revolution that has been foreseen by 

Jeremy Rifkin and Vieveen argues that the world is in the middle of this industrial revolution. 

Rotterdam works proactively together with 23 cities, knowledge institutes, and large amounts 

of companies as well as start-ups to change the economic system. The foremost objective is to 

put Rotterdam on the map in order to attract the world expo and stimulate the new economical 

industrial area. This stimulate can be achieved by attracting citizens and businesses:       

“We see that the economic part of a smart city is just as important, or why are you 

working on improving your city? Why do you want to make it smart? You do that be-

cause you want to attract people living there and attract the business doing there, and the 

people living there and also the people visiting the city. If you are an attractive city, then 

people want to stay there and live there and that is good for the economy and you need 

the economy to further invest in the city so it goes hand in hand.” (Vieveen, Rotterdam). 

Riordan explains that Dublin explores solutions that are going to better help manage the city; 

she argues that it is ultimately all about services at the end of the day. Dublin strives towards 

better city management through engaging with smaller businesses and entrepreneurs in order 

to try and grow new enterprises around new solutions. Riordan debates that the size of Dublin 

is perfect to frame the system complexities of larger cities but still small enough to easily 

connect with the right people to develop ideas. Riordan sees this as a great opportunity for any 

solution, developed in Dublin, to be globally transferable or scalable.  

Exactly what Dublin hopes to achieve with better city management and transferable solutions 

is not explicitly outlined, however, the charted opportunities was interpreted as a means to 

increase economic efficiency in the city and to spur economic growth in the industry through 

innovative solution, based off the interview.    

In contrast to Rotterdam and Dublin, Eindhoven steers away from economic incentives and 

strictly peruses environmental and societal concerns. When Sommer is asked about what 

Eindhoven hopes to achieve with smart city; improving the quality of life through enhanced 

safety and mobility takes the centre stage in addition to environmental aspects such as energy 

consumption targets in 2040.  

However, while Eindhoven does not explicitly target economic sustainability, it is oftentimes 

an accompanying factor in smart city initiatives according to Linderoth. Smart city or sustain-

ability in cities intertwines incentives in all three domains, economic, environmental and soci-

etal. The collaboration between technology, people and the physical space can interact in or-

der to create value and efficiency in the city while still reducing the environmental footprint 
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(Linderoth, Malmö). With that said, it could be debated that Eindhoven focuses on societal 

and environmental objectives and does not necessarily exclude economic sustainability but 

rather consider it as an added bonus.   

4.2.2 Environmental sustainability  

Comparably to economic sustainability, eight out of the twelve interviewees explicitly identi-

fied environmental sustainability as one of the prime motives for smart city investments. Re-

markably, environmental sustainability holds equal weighted in comparison to economic sus-

tainability, although the motives and expressed considerations towards environment objec-

tives were significantly less extensive than those concerning economic sustainability.  

Bristol explores how technology and innovation can be used to meet the challenging targets 

with energy reduction and to be carbon neutral by 2050. Wilson explains that Bristol has par-

ticipated in various programs since 2010 in an attempt to investigate how energy, transport 

and open data could help the city meet their green sustainability goals.  

“[…] for example, on some of our energy projects, it has been about work with schools 

or tenants in social housing properties to support the reduction in energy demand to help 

reduce fuel bills […].” (Wilson, Bristol). 

Notably, the desired return on smart city investments rarely only encompass one domain, but 

several. In line with Linderoth’s statement about intertwined incentives, Bristol attempts to 

reduce energy consumption while simultaneously decreasing the fuel bills. Furthermore, Lin-

deroth explains that Malmö has pressure to lower the environmental footprint in addition to 

becoming free from fossil fuel amongst other objectives. Malmö is exploring how digital so-

lutions can help better utilize current premises rather than building new ones.  

Linderoth further exemplifies; smart real estate allows monitoring real time data in automatic 

control engineering, district heating and energy consumption to better allocate resources. For 

instance, with the support of such system, Linderoth could demonstrate that the construction 

of a new school was not needed if existing premises were bundled up and utilized better.  

In this scenario, Malmö did not have to spend money on construction and additional energy 

management to support that building while still satisfying the request as well as contributing 

to its own environmental goals. Similarly, Lund strives towards more overarching decision 

making regarding water purification and energy systems to make them more cost-efficient and 

smarter but also to reduce the strain on the environment.  

Eindhoven also pursues environmental objectives with their smart city initiatives, although, 

not with the same emphasis as seen with Bristol and Malmö. Sommers explain that Eindhoven 

have several road-maps containing short-term as well as long-term energy target that encom-

pass questions such as; what should we do right now to leverage modern technology and what 

is energy going to be like in 2030 or 2040? Sommer advocates the importance of making 

short-term decisions now that prepares them for the long-term as well. 

Santander, Dublin, Rotterdam and Aarhus briefly mention environmental sustainability but do 

not go into greater detail about the environmental objectives or why it is important apart from 

making the city life more comfortable and inhabitable. The word improved quality of life or 

liveable city was apparent in these four interviews and could arguably be summarized with a 

citation of how Santander accounts for environmental sustainability:  
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“[…] for example reducing traffic congestion because it reduces the environmental 

problems in the city to make it a more habitable and liveable city. All these things that 

make the life of the citizens easier […].” (Santana, Santander) 

In contrast, Helsingborg positions environmental sustainability as their top priority. In similar-

ity to the other interviewed cities, Helsingborg attempts to reduce the amounts of resources 

used in search of more cost-efficient solutions while reducing their environmental footprint. 

Additionally, Helsingborg participates in The Greater Copenhagen where climate adaptation 

is one of Helsingborg’s responsibilities.  

The Greater Copenhagen is a political platform for promoting collaboration and economic 

growth across 79 municipalities throughout eastern Denmark and Skåne in southern Sweden 

(Greatercph.com, 2016). Ydmark explains that climate adaptation concern challenges with the 

rising sea level just outside of the city. Helsingborg lies low and is located along the seaside 

with connection to central urban areas but also several communities. The threat of rising sea 

levels primarily concerns the urban areas where Helsingborg already experience flooding 

when the winds are heavy.  

This challenge ties into the city planning of Helsingborg; ensure that there are routes for the 

excessive water in order to adapt the terrain, street levels and slope levels in order to steer the 

water. Helsingborg recently got a digital model, delivered by Sweco that helps the city to 

monitor the water in order to take appropriate actions.   

Helsingborg is also participating in a project called Urban Magma, which concerns the city’s 

technical maintenance system, such as; electricity, sewage system, heating, recycling and 

waste management. Through Urban Magma, Helsingborg is building a sewer system from the 

ground up in a new district close to the harbour.  

“We are introducing a brand new sewer system in Helsingborg with three pipes rather 

than the standard one. We can now make the most of organic waste which will be sub-

verted into gas and returned to the agriculture. One can also separate the [can’t hear] 

from the drain from the rest of the water so we do not have to waste drinkable water to 

flush the toilet. This is more efficient. […] Because it is only the actual poop-water that 

needs to go through a thorough cleansing process that is very costly. Waste generated 

by households is managed in a different way which generates bio gas that generates re-

vue. This provides a resource to sell rather than a strain. Water from showers and sink 

that just need some cleansing are treated appropriately.” (Ydmark, Helsingborg). 

Ydmark argues that environmental considerations are Helsingborg’s guiding start but it also 

involves economic sustainability. He explains that successful smart city projects try to find a 

solution that upholds a combination of the two.    

“Preferably, meaningful motives need to be argued from both economic and environ-

mental standpoints. In this instance with the three outgoing pipes, it reduces the load on 

the treatment plant which may extend the time before investing and constructing a new 

treatment plant, postponing that investment into the future.” (Ydmark, Helsingborg).   

The majority of interviewees consider environmental sustainability as an important impact to 

steer towards when investing in smart city initiatives. Interestingly, environmental sustainabil-

ity is rarely, if ever, the only end goal with smart city but environmental sustainability is pre-

dominantly bundled with economic incentives. Notably, Bristol and Helsingborg both consid-

ered environmental sustainability as the primary objective. However, cities lean towards cost 
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reducing incentives rather than environmental concerns when further articulating the benefi-

cial impacts with smart city initiatives, such as; reduced fuel bills for Bristol and postponing 

costly investments for Helsingborg and Malmö.  

4.2.3 Social sustainability 

Social sustainability holds a slightly larger weight than economic and environmental sustaina-

bility with a total of nine interviewees. There is a consensus amongst the nine interviewees; 

smart city can be leveraged to develop new societal solutions and services to better manage 

the city. These solutions predominantly stem from universities, industries and entrepreneurs 

and not the municipality itself. For example, Aarhus aims to make more and better services 

for citizens by sharing the data that was originally controlled by the municipal with external 

parties. Aarhus as well as Santander advocate comparable services that draws inspiration from 

a solution in San Francisco;  

“It is like the app; fix my street […] the citizens can take a picture with their smart 

phone of any disturbance in the city, so a sign that has been knocked over, or a hole in 

the street and send it to the city directly and get the status on when is it getting fixed. 

And for the city it is easier because we can do several maintenances in one drive and 

don’t have to check it out ourselves. And then there is a private company that is making 

money, running this errand.” (Knive, Aarhus).  

Aarhus discussed an additional example where the GPS data from busses was made available 

to the public which generated new services that exceeded transportation services previously 

provided. One application was financed through commercials, another one was entirely free 

and a third one cost a few dollars to access a more advanced application.  

“The thing here is that, citizens get more to choose from, you can get the free app or you 

can get a nicer app while the transportation company makes money and the city does 

not spend any money on making this service. That is the basic goal. “(Knive, Aarhus).   

Furthermore, Knive briefly touches upon opportunities with IoT regarding car parking in cit-

ies. Traffic congestions could be reduced with the support of sensors that help guide city driv-

ers towards an available parking spot. Not only could it reduce traffic congestion and CO2 

emissions but the sensors could also be used to measure water, power and heat that could con-

tribute to new city services while leveraging a more sustainable usage. Santander has already 

made progress on this very idea.  

Santana in Santander explains that parking sensors are deployed beneath asphalt throughout 

Santander to monitor available parking spots in a particular street or parking lot. Moreover, 

Santander together with a German company developed sensors to measure noise levels in ad-

dition to recognizing sounds patterns, recognizing the sires from ambulances for instance.   

In Skellefteå, smart city is leveraged to deliver an increased value for citizens that they could 

appreciate. Similar to Aarhus, Skellefteå aims to instil a more intimate relationship with the 

citizens to provide services they want. Larsson debates that Skellefteå cannot continue like 

they have always done, this concerns both the public sector and the companies that are sta-

tioned in Skellefteå. She anticipates that new solutions will emerge from a co-creation with 

industries. By sharing data, external parties can propose smarter solutions than the municipali-

ty can and even the municipality’s core business is sometimes better handled with solutions 

suggested from external sources.  
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Kisch, representing Lund, argues that cities are on the constant lookout for new services and 

new qualities for those that work and inhabit that city. Kisch explains that Lund can develop 

new solutions such as; digital health care and home care service in addition to new services 

that do not exist today with a more holistic perspective and more intimate relationship with 

industries as well as with the inhabitants of the city. However, that is merely a desirable future 

and not a full-fledged reality today.  

Summer accentuate more concrete examples in Eindhoven on the contrary to Lund’s strategic 

approach to social sustainability. Although, it is noteworthy that both cities explore how co-

creation can fulfil their own agenda. Both economic and environmental sustainability take a 

backseat to social sustainability in Eindhoven’s transformation towards smart city. Summer 

explains that Eindhoven attempts to improve the quality of life through enhanced safety and 

mobility as two examples. The smart city project was initiated as a response to stabilize the 

commotion in a particularly unsafe street in collaboration with Philips, Atos and technical 

universities. The street decibel is measured to determine the level of noise which then runs 

through an algorithm that determines if the street is getting unsafe. For instance, if a riot were 

to start, the police would receive an early warning and prevent the riot from escalating. Addi-

tionally, lighting is used to provide a warm atmosphere and evoke soothing feelings amongst 

the pedestrians.   

4.2.4 Other impacts 

Few variances were revealed when examining the empirical data apart from the three most 

reoccurring impacts extracted from the literature. To spur innovation was the most desirable 

outcome of smart city project amongst these variances and it was specifically advocated in ten 

out of the twelve interviews. The two interviews that do not specifically use the word innova-

tion are still emphasizing new collaborations in order to find new solutions and services for 

the city. Notably, innovation is fundamentally present throughout all interviews and hence a 

desirable return on smart city investments.  

It could be argued that innovation is not the final objective by itself; however, the cities rely 

on innovation to achieve economic, environmental and social sustainability. For example, 

Bristol assembles innovation teams to stimulate new innovations to help meet their challeng-

ing environmental targets with carbon neutrality by 2050 and deficit energy reduction use as 

well.     

On the contrary, Riordan explicitly state that Dublin’s main objective with smart city is to 

spur innovation in the city. Dublin is coming out of an economic recession and it becomes 

quite clear to Riordan that Dublin has to capitalize on the smart ecosystem that they have and 

try to promote openness as a smart city to encourage both investments and grow their own 

solutions in addition to solutions that could be globally transferable. Dublin has launched a 

platform in order to provide a single point of information, a single contact point for those in-

dustries that are looking to engage in smart city projects. Riordan explains that they consider 

proposals through the website that pass their four criteria; innovation, sustainability, impact 

and feasibility.   

“We want to stimulate innovation in Dublin and capitalize; I suppose on the ecosystem 

that we have here. We have a lot of global tech-companies with work-force and research 

clusters and so and open data community. That has always been our primary objective.” 

(Riordan, Dublin)  
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Cudden, in concert with Riordan, argues that even if smart city initiatives will see an increase 

in budget, it will generate greater pressure to deliver. He explains that, Dublin is not going to 

be managed like they would like to unless Dublin co-innovates together with industries, edu-

cational institutes and entrepreneurs. In similarity to Dublin, Rotterdam highly valuates inno-

vation. As previously mentioned, Rotterdam participate in extensive projects with several 

industries, universities, start-up communities and the Cambridge innovation centre that landed 

last year in Rotterdam. Interestingly, even Rotterdam’s definition of smart city places innova-

tion in focus:  

“Smart city there are many definitions but in Rotterdam we like to emphasis the innova-

tion in and with the city. That is rather broad perspective but, we want to emphasise that 

smart means to practise the innovation in your city.” (Vieveen, Rotterdam).  

Ydmark and Kjærgaard both accentuate the importance of emphasizing an entrepreneurial or 

innovation-oriented mentality; to try new things. Ydmark from Helsingborg, argues that Hel-

singborg is entering an innovation-oriented mind-set, where they trim the organization to 

promote innovation instead of adhering to old demands and limitations.  

By the same token, Kjærgaard explains that Smart Aarhus acts as an umbrella over all con-

crete smart city projects in Aarhus. Smart Aarhus is a mind-set that frames new innovative 

ways of thinking throughout these projects in collaboration with businesses, private sectors, 

knowledge institutions, citizens and the public sector. An example of such project would be; 

Open Data Aarhus which is one of Aarhus corner stones.  

Particularly open data are frequently reoccurring throughout the interviews when discussing 

innovation in smart city. All interviewees attempt to leverage open data to some extent in col-

laboration with internal and external parties to stimulate innovation, new services and solu-

tions.      

Chapter 4.2 key takeaways:  

- Determining return on investment is important in all levels of collaboration in order to 

demonstrate value to attract investors, human resources and to align work force. 

- Successful projects reap benefits in several domains, for example: economy and envi-

ronmental sustainability.        

- Innovation is leveraged to achieve economic, environmental and social sustainability. 

- Municipalities looks to the open data concept as their predominant innovation-enabler. 

4.3 Measuring Return on Investment 

Measuring return on investment in smart city initiatives is a complex task because it involved 

numerous stakeholders in collaboration towards differentiating objectives in an emerging 

phenomenon. Cudden, representing Dublin, debates that the term return on investment is an 

important aspect to take into account in some types of projects.  

“I mean given the examples of these workshops with our operations staff they also don’t 

have the right data at the right time to make good decisions so then the question is asked 

back to them; ok how much are you willing to pay for access to that data? And they are 

all in silence, so everyone wants more but they don’t know what the value of it is to 
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them so its catch 22. I think you have some worked out value or whatever but everyone 

wants better data but who’s going to pay for it?” (Cudden, Dublin).    

As outlined above, all cities have goals with their investment into smart city but the empirical 

data shows limitations in how progress towards these goals are measured. Aarhus, Dublin, 

Skellefteå and Bristol do not specifically measure their return on investment but rather ob-

serve if collaborations were increased with external parties and how many new services that 

spawned off a particular data set. Skellefteå measures number of companies that collaborate 

with the research institutions and number of companies that are supported in order to intro-

duce new products to the market. Skellefteå does not have an overarching goal with their 

smart city projects. Every project has their own indication and one indication could be, for 

example; to carry out a certain amount of activities and processes together with firms.  

In addition to measuring number of participating industries, Aarhus, Dublin and Bristol 

measures success in terms of the number of new services based on open data. The measure-

ments frame the number of times a certain data set has been called and the number of services 

hatched off data made open by the municipality.  

“Today we have been counting the number of solutions that have been developed, the 

number of applications on open data and I suppose our challenge going forward is to try 

to find suitable roots to market for the city or the citizens. And then to identify cost sav-

ings, but we have no metrics around cost savings. It is actually very difficult to deter-

mine enterprise creation metrics. We often do not know who are using our data because 

it is open data, so by its nature, it is quite difficult to quantify, who is taking advantage 

of the data we have published.” (Riordan, Dublin).  

Kjærgaard accentuate similar difficulties in their open data project in Aarhus. They also 

measure the number of times a data set was requested and number of services that was gener-

ated off the open data, but because the data is open, it is difficult to measure who is develop-

ing services and what solutions that hatched off of it. The data can be downloaded or called 

via an API and the service provider does not have to tell the municipality anything. Kjærgaard 

encourages service providers to register or to tell her what they use the data for to support 

more use-cases and to get more data, however, that could contradict the openness, she argues. 

She states that entrepreneurs and businesses are interested in the data but plenty of them are 

still in a phase where they do not know a lot about open data.  

Rotterdam collaborates with the world counsellor city data and the smart city planner which 

contains one hundred indicators of how to measure smart city, maintained by the ISO organi-

zation. Vieveen refers to a recent investigation that concluded that all smart city initiatives 

measure their own indicators in their own way and that there is no standardization. Rotterdam 

hopes to develop new standards, a limited number of indicators which can be used to measure 

the city, rather than hundreds of outdated standards that do not apply anymore. These stand-

ards would help a city to market itself, learn from others and to compare against competition. 

Vieveen further explains this with an example:  

“Let say that one city has a very low water usage per citizen and let’s say you have the 

double as high water consumption, you can ask yourself; why is this, and then start a 

conversation with other cities on; what have you done to achieve this so that your citi-

zen use not so much water. Because all water that you use needs to be cleaned and this 

is very expensive. That is what we think of about measuring the cities.” (Vieveen, Rot-

terdam).  
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Eindhoven do not truly measure if their projects are successful or not bur rather consider them 

as innovation incubations where they experiment with new things in order to improve quality 

of life. Sommer explains that return on investment is important to talk about with corporations 

in order to demonstrate quantifiable incentives and how it can scale up for them in this col-

laboration which is difficult because Eindhoven values social sustainability. Sommer advocate 

a scenario when both goals can be combined since societal success also brings financial suc-

cess. That being said, Eindhoven does not measure today but are currently working on more 

quantifiable measurements. However, Sommer assumes that Eindhoven is in the midst of a 

conversion and that more quantifiable measurements will follow:  

“Well I think we are at the start of a transition. You see right now that the people are 

connected to the initiatives are slowly growing, it’s like an oil spill, so more people are 

getting familiar with the initiatives and want to be connected to them and I think in the 

next several years we are going to see a lot more.” (Sommer, Eindhoven).       

It is evident that measuring the return on investment is an important concern when discussing 

smart city investments, especially in partnership with the industry. However, few cities quan-

tify measurements or outline cost-benefits analysis but rather observe how smart city can 

strengthen collaboration which arguably serves as a means to stimulate innovation.  

Chapter 4.3 key takeaways: 

- Smart city is considered as an innovation incubation with no standardized way of 

measuring return on investment or success.  

- European cities monitor growth in collaborative partners and numbers of new services 

developed by co-creating partners. Baby steps towards quantifiable measurements. 

- Several cities are working towards more quantifiable measurements. 

4.4 Problems 

Table 9 on the following page encapsulates the twelve interviews that were mapped into the 

theoretical framework to provide a lucid summarization. Hereinafter follows noteworthy 

comparisons and contrasts from each problem domain.  

4.4.1 Collaboration 

The interviews provide convincing evidence that collaboration in smart city development is a 

major challenge. All of the interviewees highlight some of the problems related to collabora-

tion thus giving collaboration a firm stance in the empirical data. The main problems raised 

relates to weak internal collaboration, mentioned by eleven out of twelve interviewees, and 

external collaboration, mentioned by eight interviewees, as well as a lack of an aligned vision 

of smart city development that was mentioned by seven interviewees.  

Weak internal collaboration is about challenges to overcome municipal organisational barriers 

and developing cross organisational collaborations. Knive, Cudden, Linderoth and Ydmark all 

highlight different aspects of this. Cudden in Dublin and Linderoth in Malmö accentuate the 

problem of fragmentation of systems within the municipality.  
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Table 9. Consolidation of Empirical Data Part: 1  

Non-technical problem domain Interviewees Weight 

Collaboration 

- Weak collaborative engagement with external 

stakeholders 

 

- Weak collaborative engagement with internal 

stakeholders 

 

 

- The lack of an aligned vision of the city devel-

opment with external and internal stakeholders 

 

- Issues concerning institutional resistance  

 

Kisch, Knive, Kjærgaard, Cudden, 

Ydmark, Wilson, Riordan, Santana  

 

Kisch, Riordan, Skellefteå, Knive, 

Kjærgaard, Cudden, Linderoth, 

Ydmark, Vieveen, Santana, Wilson  

 

Kisch, Skellefteå, Sommers, Knive, 

Linderoth, Ydmark, Vieveen 

 

Kisch, Skellefteå, Linderoth, Vieveen 

 

12 / 12 

8 

 

 

11 

 

 

 

7 

 

 

4 

Financial 

- Limited funds for smart city initiatives 

 

- Difficult to monetize on smart city investments 

 

- Large up-front investment 

 

- Long term delay before reaching maturity / prof-

itability  

 

Riordan, Sommers, Wilson, Santana 

 

Riordan, Kjærgaard, Cudden, Ydmark 

 

Knive, Linderoth, Ydmark, Vieveen 

 

 

Cudden 

10 / 12 

4 

 

4 

 

 

4 

 

1 

Governance 

- Control creep, the hollowing out of state provid-

ed services, widening inequalities and disposses-

sion of land and livelihoods 

 

- Formulating the right governance structure given 

organizational barriers to supporting smart city 

initiatives  

 

Kisch, Riordan, Skellefteå,  

 

 

 

Kisch, Riordan, Santana 

4 / 12 

3 

 

 

 

3 

Contextual 

- Influence of geographical variables, exportation 

of best practices may not occur easily 

- Difficult to extend local imitations to multi-city 

projects due to the localized character of initia-

tives 

- The use of canonical examples and one-size fits 

all narratives 

 

Skellefteå, Knive, Cudden 

 

 

Ydmark 

 

 

- 

 

4 / 12 

3 

 

 

1 

 

 

- 

 

Political 

- Political uncertainties hampering public and pri-

vate investments 

- Political hyper-activism  

 

Sommers, Knive, Vieveen, Cudden, 

Riordan 

- 

5 / 12 

5 

 

- 
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Linderoth explains that the system fragmentation can be traced back to the early beginning of 

the digitalisation of the municipality, a process that started long before the vision of going 

towards smart city, where every silo developed their own solutions and systems. Likewise, 

Cudden also identifies organisational silos as the reason behind the fragmentation of systems 

within the municipal. He advocates that the only way to account for increasing fragmentation 

is by collaborating within the city in the development and procurement of new systems and 

services.  

According to Knive, Linderoth and Kisch organisational silos stem from the way cities are 

organised behind functions with different organisational responsibilities and own budgets. 

Knive highlight that silos become barriers to the smart city development since smart city and 

digital technologies by its nature have to cross organisational boundaries. She comments that: 

“Yes, I mean it is still, smart city or digital technologies go across silos and within the 

city we are still divided in sections which are culture, technical department that is re-

sponsible for roads and the city, it’s schools, it’s elderly care, it’s social and so on. They 

Table 9. Consolidation of Empirical Data Part: 2  

Technical problem domain Interviewees Weight 

Security 

- Big Data in public clouds brings with it issues 

relating to security 

 

- Challenges of smart city infrastructure integra-

tion: Security concerns 

 

- Outsourcing of power and control to private sec-

tor providers 

 

Knive, Riordan 

 

 

Vieveen 

 

 

Riordan, Skellefteå  

4 / 12 

2 

 

 

1 

 

 

2 

Interoperability 

- Issues of service interoperability 

 

- Smart city infrastructure integration: system in-

teroperability 

 

- 

 

Kjærgaard, Cudden, Vieveen, Santana, 

Kisch, Skellefteå, Linderoth, Knive 

8 / 12 

- 

 

8 

Privacy 

- How to make sense and best use of such 'big 

data', while preserving citizens' privacy and data 

security 

- Key issue relates to the privacy of the infor-

mation monitored by sensors, and to the implica-

tions that the violation of this principle can have 

on citizens’ routines and habits in case of mali-

cious or unintentional data exposure Smart city 

technologies may encourage increased surveil-

lance 

 

Wilson, Kjærgaard, Kisch,  Ydmark, 

Knive 

 

Santana, Kisch, Riordan, Skellefteå 

8 / 12 

5 

 

 

4 
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have their own budget, so in terms of having to collaborate and invest together, it can be 

challenging because it’s a new way of thinking that only permits slowly” (Knive, Aar-

hus) 

However, it is not only a question of organisational barriers and budgets. For instance, Peter 

Kisch in Lund identify the diverging needs amongst the municipal departments as a challenge 

for establishing collaboration. This concern is also shared by Ydmark in Helsingborg and 

Vieveen in Rotterdam. Ydmark explains that from an organisational standpoint, if one part of 

the organisation sees great potential with a smart city initiative it is always a challenge and 

difficult to convince other parts of the organisation. Because other departments might not 

share the same incentive or do not see the direct benefit of it as they have other needs. 

Vieveen expand on this by explaining that it is also a question of responsibilities:  

“[…] I got colleagues that are responsible for the street lighting, I got colleagues that are 

responsible for the sewer system or the parking lots and things like that and what you 

see is that these colleagues have only one responsibility […] And everything that you 

want to combine […] for instance […] let’s say connectivity to our street lightning or 

charging equipment for electronic vehicles, this complicates their tasks […] If you 

complicate their tasks it is not always easy to convince colleagues to cooperate. And so 

that takes some kind of mind shift to people and this is one of the biggest challenges 

[…]” (Vieveen, Rotterdam) 

Another significant challenge that is related to collaboration is the lack of an aligned vision of 

the city development. However, this problem ties up closely with both problems of weak in-

ternal collaboration as well as building external collaborations. The challenges of weak inter-

nal collaboration as described above is arguably related to lack of an aligned vision. For ex-

ample, Kisch in Lund accentuates that the city need to come up with new cross-departmental 

cooperation’s on digitalization. He mentions that different departments have different needs 

and the challenges lies in how to find those paths that crosses organisational boundaries and 

breaks with the old mentality of viewing IT as a questions only for the IT department. He 

comments: 

“I think you have to turn it around and say that the digitization and smart city is in some 

way, it has to be like in the front seat, integrated with the organisation” (Kisch, Lund) 

This view is also supported by Linderoth in Malmö who identifies a challenge to start work-

ing more cross-border. Linderoth mentions that in Malmö they have had workshops aiming to 

raise awareness and encourage collaboration across organizational boundaries, but he 

acknowledges that there is still a long road ahead.   

Similarly, Knive recognize the need to connect all the parties in the city, both the municipality 

and businesses into one system. However, this is easier said than done and Sommers insights 

on the problem of contradicting visions between different stakeholders is arguably a factor 

hampering collaboration between stakeholders. For instance, she explains that the municipali-

ty might be driven by societal values like reducing poverty whilst external parties such as in-

vestors want to see a return on investment in terms of financial outcomes in the end.  

The lack of an aligned vision is also dependent on problems with external collaborations. 

Ydmark in Helsingborg points to the potential problems that stem from cooperation with third 

parties such as real-estate owners. According to Ydmark, the city might have a vision of using 

smart ICT to transform real-estates in the city in order to reduce the overall energy consump-
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tion in the city. In this case there might be problems because this includes collaborating with 

the real-estate owners that might not share the same vision. Ydmark explains: 

”[…] actors that are indirectly affected such as real-estate owners that are required to 

change may prove problematic. They might need to invest in new technology or what-

ever it can be in their property. Then you need to convince them to go through this 

change.” (Ydmark, Helsingborg) 

Similarly, Linderoth expresses concerns in relation to collaboration with external parties due 

to diverging visions. He states that in Malmö they have worked with big companies but this 

has not always been easy because the companies generally want to see that there are profits in 

the end. It stands clear that the municipals experience challenges in collaborating with the 

industry due to diverging visions of what to achieve in the end. A final comment by Ydmark 

in Helsingborg encapsulate the essence of this: 

“To have smart systems, for example, we must collaborate with construction manage-

ment in areas where we are developing. They must be convinced to do these three new 

pipes instead of the traditional drain or we shall now work with information boards, or 

whatever it may be. We as municipal can help guide and clearly set the boundaries, but 

ultimately they must accept it […] The municipal power has diminished which accentu-

ates the increased importance to get along. Municipal and external parties together must 

promote city districts” (Ydmark, Helsingborg) 

Another problem of external collaborations is related to the lack of citizen engagement and 

how to make citizens aware of new solutions which is further highlighted by Santana in San-

tander: “If the people do not know about the new services, the service is useless”. The chal-

lenge of engaging with the public is also accentuated by Riordan in Dublin. She thinks it is 

important that the city tries to avoid talking about technology and data and instead and instead 

focus on the needs and problems and try to engage people around that.  

Similarly, Wilson in Bristol highlight problems of working with community engagement. Her 

experience stems from the citizen sensing project in Bristol and she explains that it is a prob-

lem to find communities where people are active and have energy to participate. In contrast to 

Riordan she thinks it is important to actually put the technology in focus and engage with the 

citizens about the technology and what the sensors can do and what the data can be used for. 

However, the major concern by Wilson is that community engagement is a resource intensive 

and costly work which makes it major challenge for the municipal to achieve due to scarce 

resources.    

The problems in the framework related to internal resistance to change was only mentioned 

briefly by four interviewees and it was only Skellefteå and Riordan from Dublin that explicit-

ly raised it as a challenge. Skellefteå has experienced resistance in the organisation when they 

have drilled down in the projects to an operational level. They conclude that the resistance 

mainly springs from uncertainties among the employees about the effects by digitalization and 

what the new smart city vision will lead to in the end. In the case of Dublin, the reason behind 

resistance is the potential loss of control when municipal data is release into the open data as 

explained by Riordan:  

“[…] there have been examples where we have released data and performance related 

data that has been for example visualized in ways that maybe don’t tie in with our own 

KPI:s”. (Riordan, Dublin) 
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The feeble support for institutional resistance could be explained by the fact that it is closely 

related to weak internal collaborations. It can be argued that internal resistance is a factor 

negatively influencing internal collaboration in the municipal. However, this is only a specu-

lation and not supported by the interview data.  

4.4.2 Financial 

Financial challenges are prominent in the interview data and mentioned by ten out of twelve 

interviewees. All problems carry equal weight within the financial problem category, except 

of the problem of Long term delay of profitability / Maturity, which was only mentioned once.  

Looking at the problem of limited funds i.e. difficulties getting funding for smart city initia-

tives, this concern was mentioned by four interviewees. Sommers from Eindhoven argues that 

a city with a larger budget can “effect more different projects and end them, than all those 

who have lesser budget “. She also believes that there is a need to find other stakeholders than 

the municipality that are willing to invest in the smart city projects. In her opinion it is neces-

sary to combine different budgets in order to be able to do more and to increase the initiatives 

to a larger scale.  

Similarly, Riordan in Dublin experiences a capacity issue that includes both financial and 

staff time. She explains that the reason behind this is the general capacity issue in the public 

sector in Ireland due to macroeconomic factors related to the financial crisis in 2008. In con-

junction with both Riordan and Sommers, Wilson underscore that it’s difficult to get funding. 

However, she emphasises that this is especially the case in projects related to community en-

gagement: 

“[…] that allows you to have this trusted relationship with citizens where they are will-

ing to try technology and let you put kit into their homes and get quite sensitive data 

from them which they otherwise would not be willing to share.” (Wilson, Bristol) 

Viewing this problem from another perspective, Santana in Santander focuses on the whole 

smart city initiative lifecycle. He points to the fact that there is a need to have money to main-

tain the technology that has been deployed into the city, also after the initiative or project has 

ended.  

The problem: Difficulties to monetize on smart city investments were evident in four cities. 

Riordan explained Dublin have looked to other cities that have done some initial testing 

around different kind of sensor based solutions in the parking area, and concluded that there 

are no viable cost-benefit so far in these kind of solutions. From an open data perspective, 

Kjaergaard assert that there is a general problem regarding investment since it is the munici-

pal who bear the costs but others who reaps the benefits of it. In her opinion this makes it very 

hard to anticipate the returns or benefits of this kind of investments. Cudden also point out 

problems of how to demonstrate the effects of smart city initiatives. He states: 

“I mean given the examples of these workshops with our operations staff they also don’t 

have the right data at the right time to make god decisions so then the question is asked 

back to them, ok how much are you willing to pay for access to that data? And they all 

are in silence, you know, so everyone wants more but they don’t know what the value of 

it is to them, so it’s a catch 22 [...] you know who is going to pay for it? That is a really 

good question.” (Cudden, Dublin) 
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The challenge of large up-front investments in smart city is also present in the interviews. 

Linderoth from Malmö explains that accounting methods used by the public sector is prob-

lematic when it comes to large investments in projects that will last several years. He explains 

that in Malmö the municipality uses annual budgets. This is a problem since smart city initia-

tives generally run over a few years’ time and it is hard to prove an immediate effect. There-

fore, it is hard to plan for smart city projects with a lifecycle longer than a year, at least if the 

effects of the projects are not realized during the same budget year and could be accounted for 

in the annual budget.  

The importance of proving the effects of investments is accentuated by both Linderoth in 

Malmö and Ydmark in Helsingborg. Ydmark explains how the municipality reason regarding 

large infrastructure investments:  

“Shall we spend 25 million to enhance this system in this manner or build a new sys-

tem? We compare and contrast effects with alternative procedures. […] It is important 

to find cost-efficient ways of achieving what we set out to do.” (Ydmark, Helsingborg) 

It stands clear that large up-front investment concerning infrastructure comes with many un-

certainties that push municipals into a more risk adverse position. For example, Ydmark high-

light that the large investment cost is the reason why many smart city projects are tested thor-

oughly in test-beds and pilots to ensure that it is a cost efficient solution to archive what it is 

set out to do. This is also pointed out by Knive: 

“Yes, there are, because the last couple of years, smart city initiatives has been primari-

ly pilots because [...] some of them are controversial and have to be tested because IT 

infrastructure investments are really, really big. That is a challenge” (Knive, Aarhus) 

To sum up, ten out of twelve interviewees accentuated challenges related to the financial 

problem category in the theoretical framework. Interestingly, looking at the particular prob-

lems in the framework, each of them is only mentioned by four out of twelve interviewees, 

except for the last one that is barely evident in the empirical data. Consequently, the empirics 

arguably demonstrate that financing a smart city initiative is difficult but for differentiating 

reasons.  

4.4.3 Governance 

Governance problems were not particularly prominent in the interview data. Only four out of 

twelve interviewees touched upon problems relating to the governance problem category. 

Riordan in Dublin, Kisch in Lund and Skellefteå mentioned problems concerning municipal 

control creep while Santana in Santander touched upon problems of governance structure to 

support smart city development.  

Riordan accentuates problems on the subject of open data. She mentions that open data might 

lead to misinterpretations that could be used against the municipal and cause harm. Kisch 

considers risks of future democratic problems in a smart city where new services are devel-

oped outside the boundaries and control of the municipal and the public sector. However, this 

is not an experienced problem but rather an elaboration on a future development.  Similar to 

Kisch, Skellefteå also anticipates challenges about municipal control creep and hollowing out 

of state provided services. They discuss that if the municipality's core tasks are being out-

sourced to private contractors in the smart city development, it can have consequences, espe-
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cially regarding integrity. Furthermore, they also see this as a potential political challenge 

because municipal core services are currently strongly anchored to the municipality.  

Contrary to Kisch, Riordan and Skellefteå, Santana in Santander accentuates the importance 

of having the right governance structure to support smart city development. He has experience 

of challenges that stem from long municipal processing times regarding decisions of deploy-

ment of new technology and solutions in the city. This is a problem because technology 

changes very fast and when the decision is finally there the technology might no longer be 

useful or relevant. 

4.4.4 Contextual 

Problems related to the problem category contextual in the theoretical framework were not 

particular evident in the empirical data. Only one third of the interviewees touched upon some 

of the problems related to contextualisation. While three of the interviewees talked about 

problems related to Influence of geographical variables, exportation of best practises may not 

occur easily, only one city identified problems related to Difficult to extend local imitations to 

multi-city projects due to the localized character of initiatives. Problems associated to The use 

of canonical examples and one-sizes fits all narratives was not evident at all in the interview 

data.  

Problems related to Influence of geographical variables, exportation of best practises may not 

occur easily, were mentioned by both Skellefteå and Knive. They put focus on political and 

cultural differences that they anticipate might hamper sharing and copying of experiences and 

best practises between nations and cities in smart city projects. Skellefteå highlight challenges 

of localized factors related to governance such as what is the responsibility of the municipal? 

How much power and authority has the municipal and to what extent the municipality dictates 

the conditions in terms of the city concerning for instance administration of the schools or the 

public transfer system? Similarly, Knive identifies cultural differences between the Nordic 

countries and southern Europe that might affect sharing of best practises since the solutions 

will be developed according to local needs:  

“If you go to southern Europe it is more different and they have different challenges. 

[…] Also we have very little hierarchy whereas in southern Europe it is more tradition-

al, the way power is organized. Leaving a lot of initiatives to citizens is very natural to 

Scandinavians, whereas in southern Europe there is more control in some ways” (Knive, 

Aarhus, p.5).    

Similarly, Cudden recognizes differences between cities although in more general terms. He 

argues that what fit in one city does not necessarily fit another city because every city is dif-

ferent and may have to follow different business models and rely on different solutions ac-

cording to local needs.    

In contrast to Skellefteå, Cudden and Knive, Ydmark put more focus on the localized charac-

ter of initiatives and aspects that makes it difficult to extend local imitations to multi-city pro-

jects. When asked if Helsingborg draws knowledge or best practises from other cities and 

apply it in Helsingborg, he replied:  

“Well, the challenge is, does it even work? Are there any legal, technical limitations be-

cause we have entirely different systems? Those are the primary considerations. Alt-
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hough, the technical challenges are often solvable if the idea is good and the principle 

work.” (Ydmark, Helsingborg)  

Interestingly the majority of the interviewees seem to contradict or refute the contextual prob-

lems in the problem framework. For instance, Wilson in Bristol explain that the Bristol sens-

ing program was born out of studies of similar initiatives in cities like Barcelona and Amster-

dam. She states that: 

“So generally I think we are very keen on learning form others in the open data move-

ment and cities like Amsterdam, New York, Rio are really leading the way. And very 

there have been some very good studies with thing they have done and how cities can 

learn from that which I think we need. And we are also looking at some of the sharing 

in the UK. There’s a network of smart cities in the UK, about 20 cities that meet two or 

three times a year to share what they are doing and try to understand from each other. 

So I think this is important.” (Wilson, Bristol) 

Riordan from Dublin also explains that Dublin is participating in a smart city collaboration 

with around 20 other cities in the UK. According to Riordan Dublin look to London as an 

example of how to measure performance of their open data platform. Furthermore, she under-

lines the importance of learning from the experience from other cities of what has worked or 

not and this has played a positive role for the development of smart city in Dublin. 

The same experience is shared by both Sommers in Eindhoven and Santana in Santander. 

Sommers report that they have several European collaborations in which they exchange 

knowledge and learn from other cities. Similarly, Santana from Santander mentions that the 

city, along with the University of Cantabria, is participating in several European Union fund-

ed projects, some of them working with interoperability and federation of existing testbeds 

and infrastructures from other cities, in an attempt to harmonize current initiatives throughout 

Europe (FIESTA – interoperability - http://fiesta-iot.eu/ and FESTIVAL – federation - 

http://www.festival-project.eu/). 

4.4.5 Political 

Politics is undoubtedly recognized as an important factor by the interviewees. However, what 

is interesting is that the interviewees in general do not experience any problems from a politi-

cal point of view. On the contrary, most of them claim to have a good political support for 

their smart city initiatives. For example, in Bristol the mayor has actively supported and pro-

moted the smart city program as well as helped build international networks and put Bristol 

on the international smart city map.  

The same experience is also shared by Malmö. Ulf Linderoth pictures Malmö as a city with a 

political consensus in matters related to smart city and particularly emphasizes that a few of 

the municipal council members have strong commitment and interest in the smart city devel-

opment which is contributing to the development. The importance of having political ambi-

tions or a strategy for smart city is further underlined by Skellefteå: 

“It is the politicians who make all the decisions, so in that sense they are an active 

stakeholder in the smart city. They do not manage the details but are in charge on a 

higher level; the policy and strategic level.” (Skellefteå) 

http://fiesta-iot.eu/
http://www.festival-project.eu/
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The only city that seems to struggle with the local political support is Dublin. Jamie Cudden 

explains that Dublin have a challenging environment because of the lack of a directly elected 

mayor which negatively affects the political control of the city and indirect the smart city ini-

tiatives. 

Even though most of the cities claims to have well developed political support there is an un-

derstanding of the liability that comes with changing political majorities and possible changes 

in support and budget for the smart city. This is highlighted by Sommers in Eindhoven and 

further accentuated by Vieveen in Rotterdam. Vieveen believes that the four-year political 

mandates in the city council can affect the ability to drive long-term projects because each 

new political majority often have their own programs. Since smart city is seen as a long-term 

commitment, communicating this to the politicians could be a challenge according to 

Vieveen. 

In conclusion, the overall experience among the interviewees is that they have good political 

support. Only a few interviewees commented about challenges and problems related to the 

uncertainties that comes with politics and issues related to political hyper activism was not 

noticeable in the interview data. Political-hyper activism could be of importance to investigate 

further since it touches upon a more critical perspective. Since this thesis do not adopt a criti-

cal perspective on smart city it is considered to be out of scope thus left out for future research 

to commit to.   

4.4.6 Security 

Problems related to security are not particularly prominent in the interview data. Only one 

third of the interviewees mentions security issues and most of them only briefly acknowl-

edged that security is a difficult problem. This is best expressed by Knive from Aarhus and 

Vieveen from Rotterdam who both admit that security is as a big issue in the smart city as a 

concept. However, they do not recognize any problems in their own smart city initiatives re-

garding security.  

The problems that are mentioned are related to big data as well as the risks of outsourcing 

power and control from the municipal to private parties. For instance, Riordan in Dublin ex-

plains that corrupted data could create bad intelligence that may trigger for instance the flood-

ing alarm which risks causing unnecessary panic among citizens.  

Furthermore, both Dublin and Skellefteå anticipate risks of losing control over privacy and 

integrity if services performed by the municipal is being outsourced to private entrepreneurs. 

Riordan explains that Dublin has already experienced problems of losing control when ser-

vices are outsourced. She explains that in previous procurement of services the municipal paid 

to little attention to questions of data ownership. This has resulted in a situation where they do 

not have control over important data which has hampered innovation:  

“I would say, when we have procured smart solutions over the previous years, data 

rights have not often featured in the public tender, so we have had the case in a number 

of different carriers where the third party has retained all data rights which made it dif-

ficult to actually encourage a continuous innovation in those areas, because I suppose 

the access to the resources has been locked in to the actual technology provider. […] 

That is one challenge, something we really need to look at going forward. I know the 

same thing happened in the UK, when services were outsourced that everything was 



 To Be Smart or To Be Alone?    Månsson and Regander 

 

– 68 – 

 

outsourced, the whole management and the data and the service was outsourced so that 

there was very little transparency and very little opportunity for innovation in those are-

as.” (Riordan, Dublin) 

The reason why security is not perceived as a big problem in the empirical data, despite hav-

ing strong evident in the literature, might be explained by Wilson in Bristol who thinks that 

attitudes towards data has changed considerably during the last years as shown by her com-

ments below:  

“I think attitudes towards data has changed considerably even over the last five years 

from what people think is acceptable to share and behaviours kind of change all the time 

so I think unless there is kind of major breaches of data people tend to be probably more 

relaxed than they should about it.” (Wilson, Bristol).  

In conclusion, security is not experienced as a problem in the smart city initiatives because 

society has matured and are more aware about how to manage this issues. However, security 

is emphasised as being an important challenge.  

4.4.7 Interoperability 

Eight out of twelve interviewees recognize interoperability as a problem although from differ-

ent angels. Notably, issues relating to service interoperability was not evident in the interview 

data.  

Looking at interoperability problems, Vieveen identifies the lack of a clear smart city archi-

tecture as the biggest challenge. A contributing reason stems from the lack of generic equip-

ment. Vieveen takes intelligent street lightning as an example. He does not want to buy cer-

tain equipment with a fixed set of features because this limits the architecture in the smart 

city. He wants to be flexible and asks for equipment where he could add different kind sensors 

depending on the needs. Challenges concerning architecture in the smart city is also expressed 

by Kisch from Lund: 

 “[...] should you centralize or decentralize solutions? Should you think network solu-

tions or mainframe? This applies not just to smart solutions but also the operative tech-

nology like how to tie together water treatment technology. Should you have a large wa-

ter treatment plant or several small that are linked in a network with smart solutions that 

can work independently? The same applies to the energy system. Should we have a 

large power plant or should we have 70,000 solar cells on the roof that can work sepa-

rately on a network? It's all about this, resilience and reliability for the city's survival.” 

(Kisch, Lund) 

According to Skellefteå as well as Knive and Kjærgaard in Aarhus the main challenge about 

interoperability is connecting the cities many data systems, all with different standards, to the 

open data portal. The lack of data standards is a problem especially from a user and developer 

perspective. Because when the open data is provided in 30 different formats it is difficult for 

people and companies that are trying to develop new services to make use of the data. Knive 

commented that: 

 “We have around 2000 different data standards or data systems within the city, so of 

course we cannot extract all of them and put them onto the open data portal. Many of 
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them has to be worked on, converted and made into certain standard that go on to the 

portal” (Knive, Aarhus) 

This problem is also mentioned by Skellefteå who states that: 

”Systems to be included in our IT operations often does not follow standards, […] and it 

costs money to integrate into operational use.” (Skellefteå) 

Other problems about interoperability are related to cities’ legacy infrastructure and systems 

on top of each other as mentioned by Cudden in Dublin. He argues that many cities in Europe 

now have started replacing legacy infrastructure and this process has enhanced the problems 

of interoperability because integrating new systems from vendors in a changing legacy infra-

structure is associated with many challenges.  

Linderoth in Malmö highlight problems of proprietary vendor systems and accentuates the 

difficulties that both hardware and software vendors use different standards and work with 

proprietary systems. This hampers interoperability and flexibility for the municipal because it 

makes it difficult to connect technologies and solutions from different vendors.  

Linderoth gives an example from the deployment of free Wi-Fi in the city. The municipal run 

into problems because the hot spot vendors followed diverse standards which made it impos-

sible to connect different vendor products in a common network. For that reason, Linderoth 

anticipates many difficulties of developing an open data network in the city because of the 

widespread use of proprietary systems.  He states that it is difficult to get data from closed 

systems used by different parties within the city, for instance property owners among others. 

4.4.8 Privacy 

There is a general concern amongst the interviewees that smart city comes with challenges to 

integrity and privacy. Eight out of twelve cities accentuated privacy concerns as a major chal-

lenge concerning the development of more data driven city administration and opening up of 

public data for creation of new services.  

Wilson in Bristol accentuates difficulties regarding how to account for the risks of citizens 

feeling spied upon or that “big brother is watching you” as Linderoth puts it. Wilson maintain 

the importance of inviting citizens in a dialogue around this subjects to inform what the sen-

sors can do, what data is collected and how they can make use of it. This challenge is also 

supported by Kisch in Lund who mentions that the municipal is evaluating how and where 

data is generated and what they should do with it as well as who should have access to the 

data.  

Wilson in Bristol, Linderoth in Malmö and Kjaergaard in Aarhus bring up worries of breach-

ing privacy when managing open data. In Malmö, they have discussed how they can reach a 

security level that will make people feel safe when using the new services without the risk of 

being bombarded by various deals or advertisement. Similarly, Wilson report that in Bristol 

the municipal is very careful when handling public data to ensure that people cannot be identi-

fied and also that the municipal is not going to breach any data policy rules. However, despite 

the effort of securing data, there are still uncertainties as expressed by Kjærgaard:  
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“Privacy, it’s a tuff subject. It’s hard to secure that no privacy infused data is passed to 

the open data platform. In Denmark we don’t have a single recipe on how to be sure we 

don’t breach privacy.” (Kjærgaard, Aarhus) 

Kisch in Lund stresses that there are huge challenges of moving towards a more data driven 

city administration and argues that integrity and confidentiality is always important in the 

public sector context especially in the health care sector. When more and more areas in the 

municipal become digitalized outdated laws and regulations creates uncertainties for the mu-

nicipals regarding their responsibilities to secure privacy.  

This might affect what cities chose to do.  For example, according to Santana , the city of San-

tander has decided to not gather any data that could be traced back to the individual due to the 

fear of breaching privacy regulations. One example of this is that Santander actually decided 

to not deploy a parking solution based on cameras in public spaces due to the privacy con-

cerns of how the data from the cameras should be managed. This tendency of cities taking a 

more risk adverse stance as well as being more conservative in their decisions is also support-

ed by Riordan in Dublin and Skellefteå: 

“Privacy is a real issue for the municipal. The data mining and data analytic capabilities 

develop far ahead of the legislation that is lagging behind. Because of this Riordan ex-

plains that Dublin probably takes a bit conservative stance in sharing data, because pri-

vacy is a real worry.” (Riordan, Dublin) 

Skellefteå continues: 

”It is easy to get kind of controlled society; given that everything is recorded. Some-

where there's a limit to when you go too far. I would not call it resistance but I call it a 

challenge to be addressed in the flow of information, so to speak.” (Skellefteå) 

To summarize, it seems that most cities acknowledge the challenge of adhering to privacy 

rules and regulations as well as the cumbersome work of managing the data before publica-

tion. However, it is generally not experienced as a direct problem in terms of cities not being 

able to make use of open data. For instance, both Ydmark in Helsingborg and Knive in Aar-

hus mentioned that open data comes with difficulties but also point to the fact that it is not a 

problem in their cities since they have good knowledge of the boundaries and the rules to 

abide by. Yet, the worries surrounding public data may push cities into a more conservative 

fold as expressed by Riordan in Dublin.   

4.4.9 Newfound problems 

The theoretical framework encapsulated much of what the empirical data revealed to be prob-

lematic in smart city initiatives, however, the interviews exposed some additional challenges. 

An extract of the more predominant challenges that were not covered in the framework are 

represented in table 10 and can be examined in its entirety in the appendix 2, Table 11. Nota-

bly, all of these new challenges were previously identified when developing the theoretical 

framework but they did not occur frequently enough in comparison to those currently listed in 

the framework.  

The lack of expertise, knowledge and technology awareness in the municipality was cited in 

six out of the twelve interviews which makes this the most recognized new challenge in smart 

city initiatives. The general consensus between the six interviewees is that it is difficult to 
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prepare and scope up new projects because the municipality does not always have the skills 

needed in-house when moving towards innovation. This challenge stems from the fact that 

municipalities tend to outsource technology in the public sector in the past few years, accord-

ing to Riordan, representing Dublin. Sommer experienced similar challenges in Eindhoven:  

 “Well I think the thing that's holds us back is transparency. We do not know which 

knowledge or which initiatives are available everywhere because there is so much, it's 

hard to find the things you need in your city”. (Sommer, Eindhoven).  

The lack of awareness in Dublin and Eindhoven arguably ties into the challenge with quanti-

fying and measuring return on investment. As previously mentioned, most cities are strug-

gling to develop quantifiable measurements to demonstrate the value for co-creating partners. 

An increased awareness of available expertise, knowledge and technology in the municipality  

could arguably serve as a stepping stone towards more tangible project scopes in addition to 

more tangible value creation for different stakeholders.  

The difficulties in creating value for industrial partners leads the conversation to the second 

most predominant challenge amongst newfound challenges; lack of business model. The lack 

of economic business model or use-cases makes it challenging to justify financial invest-

ments. External parties and municipal decision makers would like to understand what their 

money is spent on and what can be expected in return which is rather difficult due to a high 

degree of vagueness. Kjærgaard draw from an example she experienced with her open data 

project in Aarhus:  

“[…] if we use resources to put, for example from energy data from our platform to 

make them publicly available and it costs resources for us to make them ready for that. 

We don’t know always if anything, if they are used, if anyone used them for anything. 

Table 10. Extract of: New Problems - Consolidation of Empirical Data  

New problem Interviewees Weight 

- Lack of expertise, knowledge and technolo-

gy awareness in the municipality 

 

- You do not reap what you sow 

 

 

- Rapid developing technologies makes it dif-

ficult to plan ahead, technology ages fast 

 

- Lack of business model 

 

 

- Outdated rules and regulations hamper 

smart city advancements 

 

 

- Awareness, understand the need for change 

 

 

Sommers, Riordan, Kisch, 

Ydmark, Cudden, Kjærgaard 

 

Skellefteå, Wilson, Kjærgaard, 

Kisch, Knive, Ydmark 

 

Skellefteå, Vieveen, Cudden, 

Knive, Wilson 

 

Skellefteå, Kisch, Cudden, 

Kjærgaard, Wilson 

 

Sommers, Kisch, Vieveen, Knive, 

Kjærgaard 

 

 

Riordan, Cudden, Wilson, 

Kjærgaard 

 

6 

 

 

5 

 

 

5 

 

 

5 

 

 

5 

 

 

 

4 
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That’s often a challenge because we have a lot of other things to do in the municipality, 

we have to prioritize. If you do not know what you can benefit from making data avail-

able, you would maybe not prioritize it.” (Kjærgaard, Aarhus).    

Kjærgaard expands on this challenge and debates that the lack of business case and use-cases 

is further complicated by fact that not all investors directly benefit off the investment. Five 

out of the twelve interviewees acknowledge the third new challenge; you do not necessarily 

reap what you sow. This challenge is specifically evident in the interview with Wilson, repre-

senting Bristol:  

“Because they need to be delivered at scale and across a number of silos and each indi-

vidual silo does not necessarily see the value for it amongst themselves and doesn’t 

know, you know, and couldn’t make a case across the organisation from within their 

own silo.” (Wilson, Bristol).  

Wilson states that Bristol was fortuned to get external funding to further experiment with 

smart city projects. She argues that the external funding allowed her the necessary freedom to 

experiment without asking for considerable investments from stakeholders that do not directly 

benefit.  

The fourth new challenge concerns rapid developing technologies that makes it difficult to 

plan ahead because technology ages fast. Equivalent to the previous challenge, this challenge 

was expressed in five cities. Aarhus constituted one out of these cities and Knive further ac-

centuates the challenge:  

“Well, IT development is difficult because it goes so fast so the cities usual pace with 

making decision and getting the investment and so on, sometimes makes the solution 

that is bought, already outdated before it is implemented. We have been trying to do 

small pilots instead of huge investments. But, now we’re getting to a point where, if you 

have basic digital infrastructure within the city you can build lots of smart city solutions 

on top of it.” (Knive, Aarhus).      

Additionally, Knive debates that future infrastructure should be able to connect new technolo-

gies with sensors and services the cities already have in place. Vieeven, representing Rotter-

dam, expands on Knive’s statement and argues that there is no clear technology architecture 

for a smart city. Vieeven accentuates the need for general equipment that can incorporate nu-

merous solutions simulationsly when coordinating future city planning.    

“[…] what I’m looking for is that I need some generic equipment, something in the 

street, a pole in the street, where you could add different types of things, lighting is one, 

sensors are one, charging equipment is one, and then you start to think about the other 

way around. Ok I have lighting system, what can I add to it? So I want to have generic 

solution instead of a [can’t hear] solution with an add on.” (Vieveen, Rotterdam).  

The misalignment in available technology and its coherent design decisions carried the same 

weight as the final new challenge: outdate rules and regulations hamper smart city advance-

ments. The cities that expressed this challenge essentially argue that laws and regulations on 

national level were created in a pre-digital era which, impose restrictions that do not fit the 

reality cities operate in today. Similar issues are evident in Eindhoven, according to Sommer. 

Although, Sommer is expecting a societal shift:   
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“We are really speaking of a transition in the whole society and it has many different 

aspects and many different stakeholders. In order to get all of them to look at the same 

page, is a challenge. Because like law and legislation and things like that is all outdated 

so you have to find you own path for several things.” (Sommer, Eindhoven).   

It could be argued that several of the new challenges are not new unique challenges but rather 

subdivided problems of the more overarching challenges with return on investment and the 

most predominant problems framed in the theoretical framework. Notably, the interviewees 

frequently describe similar challenges but rarely explicitly differentiate the challenges from 

one another which arguably indicate that most aspects are highly intertwined and dependent 

on each other. Municipalities face greater challenges than before in order to maintain their 

current service level and are forced out of their comfort zone towards an increased collabora-

tion with internal as well as external stakeholders. 

Chapter 4.4 key takeaways:  

- Municipalities understand the need for change but do not know how and with what 

means. 

- 11 out of 12 cities experience difficulties particularly with internal collaboration and 

hence the most predominant problem in this research.   

- Internal organisational silos with differentiating agendas and budgets hamper collabo-

ration with internal and external organisations. 

- European cities have difficulties financing smart city but for different reasons.  

- Internal systems are fragmented and difficult to integrate which, hinder data aggrega-

tion. 

- Managing sensitive data on individual level is problematic. 

- Security, Governance and Politics are crucial for project success but not perceived as 

problematic.    

- Smart city initiatives are difficult to orchestrate due to no direct benefits and lack of 

supporting business model. 

- Raid developing technologies and outdated rules and regulations hamper smart city 

planning and investments. 

4.5 Empirics summarization 

Municipal decision makers tend to approach their respective smart city imitative with a non-

technology centred perspective, technology centred perspective or a mixture of the two. The 

applied perspective may dictate how problems are approached a solutions developed. Most 

interviewees possessed a strategic organisational role and leaned towards a non-technical ap-

proach or a mixture of both. It could be argued that their occupational role as well as experi-

ence affected this outcome.  

Furthermore, the interviewees definition of smart city concept shows great similarity with the 

theoretical interpretation, illustrated in section 3.1, Figure 5. Although, it is notable that few 

cities extend the smart city initiative outside city boarders. Most projects are small in scale, 

experimental in its nature and not readily applicable in a larger context.  

Determining return on investment is important in all levels of collaboration in order to 

demonstrate value to attract investors, human resources and to align work force. However, 
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municipalities merely measure how their collaborative networks grows in addition to numbers 

of new services that spawns off open data. Successful projects reap benefits in several do-

mains, for example: economy and environmental sustainability. All cities attempt to spur in-

novation to achieve economic, environmental and social sustainability. Municipalities lever-

ages the open data concept as their predominant innovation-enabler. 

Municipalities understand the need for change but do not know how and with what means. 

Collaboration and financial were the two most predominant problem domains. 11 out of 12 

cities experience difficulties particularly with internal collaboration and hence the most pre-

dominant problem in this research. Municipalities have difficulties financing smart city but 

for different reasons. Finally, and interestingly, the security and political problem domains are 

crucial for project success but not perceived as problematic.    
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5 Discussion 

The theoretical framework represent a compilation of an extensive literature review in search 

of anticipated return on investment and predominant problems with smart city initiatives. 

Similarities and divergences between the theoretical and empirical findings requires further 

discussion in order to refine the theoretical framework but also to contemplate on why these 

research findings were generated. This chapter is divided into two parts; the first part discuss-

es the findings regarding return on investment while the second part discusses how the theo-

retical framework of problems could be altered based on the research findings. The chapter 

concludes with a new iteration of the framework as a result from comparing the theoretical 

and empirical findings to frame the most predominant problems.  

5.1 Return on Investment 

No significant divergences between the theoretical and the empirical findings were evident. 

This theoretical review suggests that return on investment is important to discuss from the 

municipal’s perspective in order for the municipality to uphold the prepossessed service level 

it currently enjoys. Chourabi et al. (2012) in conjunctions with Wilson from Bristol and Knive 

from Aarhus argue the importance of quantifying return on smart city investment to invest 

scares resources wisely but also to demonstrate a value to stakeholders within the municipal 

organisation as well as external partners from the industry. Ferrer et al. (2013) in concert with 

Vieveen in Rotterdam debate the importance of demonstrating value in order to attract inves-

tors but also to attract skilful industries and citizens which are essential to manage future chal-

lenges with the growing urbanization.  

However, the smart city concept is still emerging which invites new organisational as well as 

technical challenges to the municipality that convolutes the current discussion regarding re-

turn on investment which was further strengthened by the absence of academically published 

articles on the subject. The empirical findings show that these challenges force municipal de-

cision makers to settle with vague overarching contributions to economic, environmental, 

social sustainability or a mixture of the three rather than evaluating quantifiable return on in-

vestment which convincingly confirms the theoretical results. The theoretical template in sec-

tion 2.4 was developed before conducing the analysis and arguably influences the empirical 

findings. Perhaps the analysis would result in different findings through a grounded theory in 

contrast to approaching the analysis with a pre-determined framework and prejudiced mind-

set.    

Furthermore, all cities attempted to leverage innovation through co-creation with external 

parties. Innovation was frequently mentioned in the empirical data as a desirable opportunity 

with smart city and it was interpreted as a means to progress towards economic, environmen-

tal and social sustainability rather than an end goal itself. Zygiaris (2013) in conjunction with 

Ericsson (2012) and Gartner (2015) argue that innovation in smart city is enabled through 

data that is gather and analyzed with the support of IoT. Santana in Santander specifically 

accentuate the importance of leveraging IoT to nurture new innovative solutions. Although, it 
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is evident that most, if not all municipal decision makers, have the ambition to share data in-

ternally as well as externally. Making data open and readily available that was previously con-

tained within the municipality is now considered as the big enabler to spur innovation.     

Notably, Dameri and Rosenthal-Sabroux (2014) debate that citizen involvement plays a criti-

cal role in both social and technical transformation and that citizens are simultaneously pro-

ducers and consumers of the smart city concept and hence central to smart city development. 

This theoretical finding is not evident in the empirical data, apart from Aarhus and Bristol that 

proactively approach and involve citizens in the development. All other cities emphasize the 

importance of catering to the citizens, and literature as well as empirical data indicate that 

social sustainability is top priority with the smart city concept. However, the empirical find-

ings show that few cities actually include citizens despite the importance expressed by Dameri 

and Rosenthal-Sabroux (2014).  

On one hand, this result could indicate that citizens are not important in the advancements or 

smart city initiatives in pursuit of social sustainability. On the other hand, it could suggest that 

internal organisations within the municipality in addition to industries and universities help 

support the initiatives with much needed financial and human resources and hence have great-

er influence of project outcomes. In the case of the latter, new smart city solution and services 

may be rejected by the citizens because they do not serve the citizens’ needs, resulting in a 

smart city investment without any return. Additionally, it may instils a digital divide amongst 

the inhabitants, as accentuated by Bowerman et al. (2000) and isolate parts of the city rather 

than increasing collaboration.  

The results of the literature review suggest that municipal decision makers do not measure 

return on smart city investment which is further strengthened in the empirical findings. The 

empirical findings argue that measuring return on investment is important and cities are work-

ing towards quantifiable measurements. However, smart city is currently considered an inno-

vation incubation with no standardized way of measuring returns or success. Seemingly all 

interviewed cities in this research have project specific measurements such as; reducing ener-

gy bills in a residential area, reducing CO2 emissions with smarter ways of parking and navi-

gating through the district in addition to increasing the safety in a particular street. However, 

no city managed to apply these solutions throughout an entire city, let alone between cities in 

collaboration.   

5.2 Problems 

This sections discuss how the theoretical framework compares to the empirical findings and 

the framework is then refined based the outcome. Each problem category will be studied indi-

vidually.   

5.2.1 Collaboration 

Collaboration and co-creation is considered the fundament to leverage smart city as a concept 

throughout literature (Dameri and Rosenthal-Sabroux, 2014, Chourabi et al., 2012, Nam and 

Pardo, 2011a), however, it also appears to be the most significant problem according to the 

empirical findings. Weak collaboration with external stakeholders were identified in eight 

interviews and entire elven interviewees accentuated difficulties with weak collaborative en-
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gagement with internal stakeholders. These two challenges from the theoretical framework 

were confirmed in the empirical findings in a convincing fashion and therefore continuously 

belong to the problem framework.   

The challenge with a lack of an aligned vision of the city development with external and in-

ternal stakeholders was expressed in seven interviews which represents a majority of the in-

terviewed cities. It could be argued that a majority of the empirical data is enough to confirm 

the theory, however, this challenge will merge into the previously mentioned challenges of 

weak collaboration. It is argued that the weak internal and external collaboration is an effect, 

caused by the lack of an aligned vision of the city rather than a distinct problem.  

A similar motive is argued in regards to the last collaborative challenge: issues concerning 

institutional resistance. Issues concerning internal resistance was evident in four cities and 

arguably a cause to the weak collaborative engagement with internal stakeholders, however, 

there are probably additional reasons since it merely occurred in four out of twelve interviews. 

It could be argued that the lack of aligned vision in conjunction with institutional resistance 

explain the difficulties municipalities experience when collaborating with internal stakehold-

ers. Consequently, both the lack of an aligned vision and issues concerning institutional re-

sistance are removed from the problem framework and henceforth considered as convincing 

root causes to weak collaboration.  

 

 

 

 

 

 

 

5.2.2 Financial 

In contrast to other problem domain such as; collaboration, the financial problem domain does 

not have one particular problem that is recognized in a majority of the interviewed cities. In-

terestingly, ten out of twelve interviewees experienced one or two of the financial problems 

that have been extracted from the literature review, however, no particular problem holds a 

greater weight than four. The results suggest that almost all municipal decision makers expe-

rience difficulties financing smart city initiatives but for different reasons. Moreover, no re-

gional specific considerations could be derived when further examining the geographical dis-

tribution amongst the cities. For instance, limited funds for smart city initiatives was evident 

in Dublin, Eindhoven, Bristol and Santander. Difficulties to monetize on smart city invest-

ments was accentuated in Dublin, Aarhus and Helsingborg. Lastly, Aarhus, Malmö, Helsing-

borg and Rotterdam confirmed the problem with large up-front investment.  

Collaboration 

- Weak collaborative engagement with exter-

nal stakeholders 

 

- Weak collaborative engagement with inter-

nal stakeholders 

 

- The lack of an aligned vision of the city de-

velopment with external and internal stake-

holders 

 

- Issues concerning institutional resistance  
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The empirical findings support three out of four problems from the theoretical framework to 

some extent but not in the same convincing fashion as seen with weak collaboration amongst 

internal stakeholder. It is argued that most, if not all, perceive the financial domain problemat-

ic but for different reasons and all three problems therefore continuously belong to the prob-

lem framework. The fourth problem, which was extract from a research conducted by the Eu-

ropean Commission (Ferrer et al., 2013), debated that financing smart cities are problematic 

due to the long term delay before reaching maturity or profitability. This problem was ex-

pressed in merely two interviews and therefore not considered a predominant problem and 

hence removed from the problem framework.   

Furthermore, it is argued that the two newfound problems; you do not reap what you sow and 

lack of business model, earn a place in the financial problem domain. Empirics shows that 

municipal decision makers need the financial support from internal organisations as well as 

external industries, however, that support is impeded by a lack of business models and the fact 

that all parties may not see the direct benefit on their investment. It could be debated that 

these two problems further contribute to the weak collaboration with internal and external 

stakeholders as identified in section 5.2.1, however, they will belong to the financial problem 

domain based on mentioned motives.   

 

 

 

 

 

 

 

 

5.2.3 Governance 

The literature suggests that governance has an obvious position in the problem framework. It 

is mentioned by eight unique authors which counts as a medium to high weight in comparison 

to other problem domains. On the contrary, the empirics suggest otherwise and the majority of 

interviewees do not recognize any governance issues going towards a smart city. In the empir-

ical findings, governance was amongst the weaker problem domains, only mentioned in four 

unique interviews. That only accounts for one third of the total of 12 interviews which is not a 

convincing result.  

Kitchin (2014b) anticipates dangers of development of technocratic and corporate forms of 

governance which he fears could lead to municipal control creep and the hollowing out of 

state provided services which in turn could exacerbate inequalities in the society. These con-

cerns were evident in Lund as well as Skellefteå. Although, Kisch in Lund and Skellefteå only 

elaborate on future anticipated challenges rather than express real-life experiences which fur-
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ther weakens the empirical result. It is only Riordan from Dublin and Santana from Santander 

who actually has experience of real challenges relating to governance. Evidently, Control 

creep, the hollowing out of state provided services, widening inequalities and dispossession of 

land and livelihoods will be remove from the framework.  

Lee et al. (2014) argue the need for decision-makers to formulate the right governance struc-

ture that will support smart initiatives. This problem is only mentioned by Santana in Santan-

der. However, looking at the emerging new problems, five interviewees mentioned problems 

with outdated rules and regulations that hampers smart city development. Laws and regula-

tions could arguably fit into what Lee et al (2014) defines as governance structure. With that 

addition of the newfound problem: outdated rules and regulations hamper smart city ad-

vancements, governance as a problem category shows strong evidence in both the literature 

review and the empirical findings and hence still earns a place in the framework.  

 

 

 

 

 

 

 

5.2.4 Contextual 

Mattoni et al. (2015) and Manville et al. (2014) accentuate the difficulties with imitating 

smart city projects from other cities because new smart city solutions are exceedingly local-

ized and of isolated character. Exportation or adaptation of best practises and experience shar-

ing may not occur easily due to geographical variables and the high level of locally contextu-

alization (Hernández-Muñoz et al., 2011). A sum of four cities anticipated difficulties in con-

textual problem domain but did not draw examples from their own experience.  

Interestingly, all cities participate in communities, programs or other networks where 

knowledge, experience and practises are shared. Learning from others’ success and failures 

were crucial for municipal decision makers in determining feasibility and anticipated return 

on investment. Additionally, the empirics show that learning from other city projects speeds 

up the advancement of smart city initiatives and avoids doing the same mistake someone else 

already have done.   

The theoretical findings in concert with the empirical findings arguably indicates that contex-

tualization is a critical success factor in smart city initiatives, however, it was not perceived 

problematic throughout the empirical data and hence removed from the framework. 
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5.2.5 Political  

Challenges framed in the political problem domain were amongst the weaker domains 

throughout the theoretical review and that is further strengthened in the empirical findings. 

The political problem domain contains two problems, first one states that political uncertain-

ties will hamper public and private investments and the second problem concern political hy-

per-activism. Similar to contextualization as recently discussed, politics was not expressed as 

problematic but rather as an important enabled in driving smart city initiatives. For instance, 

Wilson argues that Bristol can circumvent numerous financial and collaborative challenges 

with the support from politics which have allowed Bristol a greater freedom in exploring and 

innovating.  

Rotterdam, Aarhus and Eindhoven accentuate problems with drawn out procurement process-

es and outdated laws that hamper smart city progression which arguably is not a result of po-

litical uncertainties. However, Dublin is truly the only city that has first-hand experience with 

political uncertainties with the absence of a directly elected mayor. This results in scattered 

smart initiatives without a united stance. Problems concerning political hyper-activism were 

not evident in any smart city initiative.  

The empirical and theoretical findings indicate that politics play an imperative role in support-

ing smart city initiatives and arguably a suitable critical success factor but not a predominant 

problem. The entire political problem domain is henceforth removed from the framework 

based on the weak contribution from literature and lack of recognition in the empirical find-

ings. 
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5.2.6 Security 

Security in association with technology has arguably been a hot topic throughout industry as 

well as academia for several years now. Problems with security in smart city were well repre-

sented by numerous authors throughout the literature review between the years of 2012 to 

early 2016 and hence convincingly earned a place in this problem framework. Interestingly, 

the same level of concern was not evident in the empirical findings. Merely four cities ex-

pressed security as problematic. When further contemplating on the reasons behind the diver-

gence between theoretical and empirical findings, this thesis in conjunction with Wilson from 

Bristol argue that the attitudes towards data has changed considerably in recent years and 

modern people are aware and hence more conscious of what information to share and not to 

share. The results arguably indicate that security is still as important as before but less of a 

problem and more of a success factor. The entire security problem domain is therefore re-

moved from the framework. 

 

 

 

 

 

 

 

 

5.2.7 Interoperability 

The literature review and ultimately the problem framework framed two problems with tech-

nical interoperability; issues of service interoperability and difficulties with system integration 

in city infrastructure. Notably, no interviewee experienced issues with service interoperability. 

This thesis argues that interoperability between services has not yet become a problem for 

mid-sized European cities because smart city initiatives are considered innovation incubations 

and most projects are experimental and therefore only implemented in a small scale. This is-

sue would arguably become a more considerable problem when more services are integrated 

within the city and convincingly even more so between cities in collaboration. Although, in 

the current time of writing this paper, mid-sized European cities do not consider issues of ser-

vice interoperability a predominant problem and hence removed from the framework.  

In contrast to service interoperability, difficulties with smart city infrastructure integration 

were expressed in eight cities. The empirical data show that municipalities maintain hundreds 

and sometimes thousands of different information systems, some of which are doing tasks that 

is already done by existing systems. The jungle of information systems hamper and some-

times prohibit proper data aggregations which is cumbersome because municipal decision 

makers have the ambition to collect and analyse data from IoT and open data, according to the 
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empirical findings. Perhaps this problem would be even more evident in the empirical find-

ings if the interviewees had a more technical responsibility. Problems with smart city infra-

structure integration showed a strong representation in both theory and empirics and therefore 

continuously belong to the problem framework.  

Furthermore, it is argued that the newfound problem; rapid developing technologies makes it 

difficult to plan ahead, technology ages fast, earns a place in the interoperability problem do-

main. This particular challenge was expressed as a significant problem in five cities which 

represents a minority and therefore should not be included in this framework since it would 

constitute a predominant problem in comparison to other problems. However, this problem 

was not included in the framework prior to interviewing and still managed to emerge in five 

interviews independently. This thesis in concert with the English motto; ask a silly question 

and you will get a silly answer, debate that this problem would carry a larger weight through-

out the empirical findings if it was encompassed in the framework before gathering empirical 

data.          

 

 

 

 

    

     

 

5.2.8 Privacy 

The literature review in concert with the empirical findings provide firm support of privacy 

being a concerns among cities moving towards smart city. Eight authors in the literature re-

view mentions privacy issues and equally many of the interviewees accentuates privacy con-

cerns as well.  Challenges framed in the privacy problem domain were divided into two sub 

categories but the empirics suggest that the two sub categories are intertwined and should 

stand as one sub category in the problem framework. Henceforth the first problem in the pri-

vacy problem domain will be kept because it best encapsulates what is expressed in the litera-

ture as well as in the empirics. Moreover, it supports the challenge of making use of data 

while preserving privacy which is the real kernel of the problem.  

The problems posed by the interviewees essentially surrounds challenges of moving towards a 

more data driven city administration. There are concerns of violating citizen privacy or 

breaching privacy regulations when managing open data and making use of real-time data 

analysis. For instance, both Wilson in Bristol and Kjaergaard in Aarhus express worries of 

breaching privacy when managing their open data platforms. 

Overall, the privacy problems perceived by the cities fits well with the challenges raised in the 

literature. For example, Bianchini and Avila (2014) highlight that information monitored by 

Interoperability 

- Issues of service interoperability 

 

- Smart city infrastructure integration: system 

interoperability 

 

- Rapid developing technologies makes it dif-

ficult to plan ahead, technology ages fast 
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sensors risk intruding upon the individual integrity of citizens due to the emergence of unan-

ticipated patterns of data aggregation. Similarly, Kitchin (2014a)point to risks of increased 

surveillance and explains that the development of systems to improve city governance could 

lead to breaches of citizens right to privacy. The same concerns are supported by several in-

terviewees. Wilson in Bristol highlight difficulties regarding how to account for the risks of 

citizens feeling spied upon. Linderoth in Malmö talks about risks of citizens felling that “Big 

brother is watching you”.  

Conclusively, the strong empirical grounding in conjunction with the firm literature stance, 

makes the privacy problem domain an obvious candidate to the final problem framework.   

 

 

 

 

 

 

 

 

5.2.9 New problem 

The lack of expertise, knowledge and technology awareness in the municipality emerged in 

six out of twelve interviews without a predetermined mind-set or targeted interview questions. 

This problem was not captured in the theoretical framework but still occurred in half of the 

cities. No sensible motive is further argued when contemplating on the problem’s absence in 

literature in contrast to the empirical findings.  

The lack of expertise, knowledge and technology awareness in the municipality arguably ties 

into the collaboration, privacy, interoperability and financial problem category all at once. 

This problem convolutes technical possibilities, business models as well as potential collabo-

rative paths. This newfound problem will therefore create a new problem domain, although, it 

has influence on several other problem domains.  

 

 

 

  

Privacy 

- How to make sense of and best use of such 

‘big data’, while preserving citizens’ priva-

cy and data security 

- Key issues related to privacy of the infor-

mation monitored by sensors, and to the 

implications that the violation of this prin-

ciple can have on citizens’ routines and hab-

its in case of malicious or unintentional data 

exposure. Smart city technologies may en-

courage increased surveillance  

Awareness 

- Lack of expertise, knowledge and technolo-

gy awareness  
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5.2.10 Iteration of the Problem Framework 

The new iteration of the problem framework is the result of a theoretical review that encom-

pass 61 articles in addition to empirics of 44 interviews, accounting for the 32 interviews con-

ducted in the pre-study that led up to the analysis of 12 more in-depth interviews in this thesis. 

The refined and new iteration of the problem framework structures the most predominant 

problems for municipality decision makers in mid-sized European cities with convincing sup-

port from both literature and empirical data.  

Table 13. New Iteration of the Problem Framework 

Non-technical problem domain Technical problem domain 

Collaboration 

- Weak collaborative engagement with ex-

ternal stakeholders 

- Weak collaborative engagement with in-

ternal stakeholders 

Interoperability 

- Smart city infrastructure integration: system 

interoperability 

- Rapid developing technologies makes it 

difficult to plan ahead, technology ages fast 

Financial 

- Limited funds for smart city initiatives 

- Difficult to monetize on smart city in-

vestments 

- Large up-front investment 

- You do not reap what you sow 

- Lack of business model 

Privacy 

- How to make sense and best use of such 

'big data', while preserving citizens' privacy 

and data security 

 

Governance 

- Formulating the right governance struc-

ture given organizational barriers to sup-

porting smart city initiatives  

- Outdate rules and regulations hamper 

smart city advancements 

 

Awareness 

- Lack of expertise, knowledge and technology awareness 
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6 Conclusion 

The ambition of this study was to advance the discussion on return on investment and in addi-

tion to exposing the most predominant problems with smart city initiatives in mid-sized Euro-

pean cities. Hereinafter follows two concluding discussions that summarize the research find-

ings with the ambition of answering each research question respectively.   

 What return on investment do municipal decision makers hope to achieve with smart 

city? 

This study in conjunction with literature has identified three predominant domains in which 

municipal decision makers hope to achieve return on their smart city investment; economic, 

environmental and societal sustainability. From an overarching standpoint, it is obvious that 

most, if not all cities engage in smart city as a strategy to leverage the innovation potential 

embedded in concept in order to achieve higher productivity as a way to maintain the original 

standard of living.  

Interestingly, municipal decision makers argue the importance of determining return on in-

vestment in order to demonstrate value to collaborating partners in order to attract investors, 

human resources and to align work force. However, no city actually measures ROI apart from 

a few cities that observe if new solutions hatched of their open data and if new actors joined 

their particular smart city network. Smart city is an emerging concept and commonly consid-

ered as an innovation incubation which, may explain the absence of quantifiable measure-

ments. 

Return on investment from an economical perspective is leveraged through reduced costs and 

increased value delivery through the municipal services, as accentuated by Zygiaris (2013). 

Cities hope to stimulate economic growth for their local companies through engagement with 

smaller businesses and entrepreneurs. Additionally, economic incentives are predominantly 

bundled with environmental sustainability in order to attract industries, skilful citizens and to 

co-create new enterprises around new solutions. 

Moreover, cities embark upon the smart city concept as a way to further the development of 

new societal solutions and services to better manage the city. The research findings indicate 

that cities strive for a more intimate relationship between citizens, industries and governmen-

tal institutions. Municipal decision makers have an ambition to develop new services in order 

to achieve a more social sustainable city that strengthens the relationship with stakeholders 

and commitment to the city as accentuated by Walravens (2015).  
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 What are the most predominant challenges in a smart city from the municipal decision 

maker’s perspective? 

This research has shown that the most predominant problems in smart city initiatives stem 

from six problem categories; collaboration, financial, governance, privacy, interoperability 

and awareness with a total of thirteen particular problems.  

Collaboration was the most predominant problem and was evident in all interviews. Particu-

larly evident was the difficulties with internal collaboration which was cited in 11 out of 12 

cities. Collaborations problems was tightly followed by the financial problem domain that 

appeared in ten out of twelve interviews. The empirical data provided the final framework 

with a new financial problem: you do not reap what you sow. This elucidates the problem that 

it is not the one who makes an investment that will reap the benefit of it.  

While the literature suggested that governance had an obvious position in the problem frame-

work, the empirical findings recognized it as amongst the weaker problem domains, only 

mentioned in four unique interviews. However, a new problem emerged from the empirics 

that strengthened the position of the governance problem category. Five interviewees men-

tioned problems with outdated rules and regulations that hampers smart city development. 

With the addition of this newfound problem, the governance problem category was adopted 

into the final problem framework thus established as one of the five main problem cities expe-

rience going towards smart city. 

The empirical findings in concert with the literature has identified privacy as a predominant 

challenge. Challenges framed in the privacy problem domain surround issues of managing 

sensitive data on individual level when moving towards a more data driven city administra-

tion. 

Interoperability problems concern difficulties of achieving a smart city infrastructure integra-

tion which was particularly evident in both theory and empirics. Furthermore, yet another 

newfound problem emerged in the empirical findings; rapid developing technologies makes it 

difficult to plan ahead, technology ages fast, which earned a place in the interoperability prob-

lem category in the refined problem framework.  

Finally, the new problem category: Awareness was added to the new iteration of the problem 

framework, which, include the problem: the lack of expertise, knowledge and technology 

awareness. This problem convolutes technical possibilities, business models as well as poten-

tial collaborative paths and hence spans across all technical as well as non-technical problems.  

To close up on the conclusion of problems, one of the more surprising as well as noteworthy 

findings that emerged from the study of problems was the empirical refutation of the security, 

contextual and politics problem categories despite its significance in the literature. All three 

problem categories were accentuated as important success factors among the interviewees 

which arguably underscore the importance of these factors in smart city initiatives but these 

problem categories were not perceived problematic and hence not suitable in the problem 

framework.   

Overall, this study has raised important questions about the nature of return on investments 

and problems in smart city initiatives. The results indicate that there may be a tight correlation 

between the problems experienced in the development of smart city initiatives and the ex-

pected return on investments. The problems captured in the framework arguably explain why 



To Be Smart or To Be Alone?    Månsson and Regander 

 

– 87 – 

many smart city initiatives are still running in isolation and why municipal decision makers 

advocate quantifiable measurements to determine return on investment but still do not meas-

ure it. Notably, these are the authors’ speculations and should be treated as such.   

The key strengths of this study is the insights it provides for practitioners of what to expect 

from smart city investments in conjunction with a comprehensive framework of the most pre-

dominant problems with smart city initiatives. The knowledge contribution that this provides 

practitioners arguably helps steer away from uncertainties by addressing what problems to 

address in order to achieve expected return on investments. It is the authors’ hope that this 

thesis will support practitioners and scholars in the ongoing advancement of the smart city 

initiatives in Europe.  

In essence, there is no smart city without collaboration. To become smart, it is necessary that 

cities collaborate with internal organizations and external partners. Conclusively, a city must 

chose be smart or to be alone.  

6.1.1 Limitations  

The scope of this research was limited in terms of number of participants included in the re-

search population because the study employed qualitative data gathering using interviews. 

Though, the study was conducted in several settings, ten different cities across Europe, which 

arguably makes the results generalizable outside the specific cities. Since most cities included 

in the study were located in northern and western Europe, this arguably indicates that the re-

sult can be applied to northern and western Europe cities. In the case of applicability to south-

ern and eastern Europe as well as outside of Europe, there are no guarantee that the result will 

stand its ground since no experience of cities from these contexts were included in the study 

apart from Santander in Spain.  

There is also a need to reflect upon the size of the cities. Since the study only included mid-

sized cities there are no empirical evidence that the problem framework or the expected return 

on investments will apply to smaller cities under 100 000 inhabitants as well as to metropoli-

tan areas. However, the literature that was used to develop the problem framework does not 

confer to the delimitations in this study which arguably imply that the problem framework is 

valid in a broader context as well.   

It must also be discussed that the ambitious scope of this thesis accounts for both problems 

and return on investment which has arguably limited the ability to drill down deeply in all the 

problems and aspects on return on investment. More in-depth interviews concentrated to few-

er problems or only on certain aspects of return in investments may provide answers not 

stumbled upon by this study. However, the broad scope uncovered plenty of interesting find-

ings, many of which not fit for this thesis but for other researchers to pursuit.  
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6.1.2 Recommendations for further research  

This thesis identifies four major areas as further research opportunities: 

 The smart city definition or conceptualization guiding the cities could arguably affect 

what problems experienced and what kind of return on investments anticipated as 

mentioned already in chapter 4.1. This is also related to the association between expe-

rienced problems and expected return on investment as mentioned in the beginning of 

this chapter. This thesis identifies a future research opportunity about the role of smart 

city definition in the experience of problems and a further investigation of correlation 

between problems and return on investments. 

 The surprising result that security is not seen as a problem is also worth taking a closer 

look at. Since IT security is commonly recognized as a challenge in any ICT context it 

is peculiar that security is not perceived problematic in smart city initiatives. There is 

arguably a need to further drill down on challenges concerning IT security in the smart 

city context.  

 Similarly, to security, politics is also disregarded as a problem in this study. Since pol-

itics generally is seen as an important institutional factor, it is suggested that future re-

search, maybe even outside the ICT field, take on the challenge to further drill down 

on the role of politics in the smart city development.  

 Finally, there is a need to test the findings in this study in a broader quantitative study 

that has the ability to include a wider target sample of hundreds of cities across the 

whole of Europe. A survey questionnaire based on the result if this research would 

contribute to the knowledge of problems and expected return on investments in smart 

cities in Europe and further strengthen or disprove the findings in this study.   
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Appendix 1: Exhibits 

 

Exhibit 1: Snapshot covering questions worth investigating based on answer volume and frequency. 

 

Exhibit 2: Snapshot covering problems divided into technical (blue) and non-technical (green) problem 
domains 
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Exhibit 3: Snapshot of all of technical problems identified in literature 

 

Exhibit 4: Snapshot of all Non-technical problems identified in literature 
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Exhibit 5: Snapshot of how the technical problem: Privacy, was aggregated  

 

Exhibit 6: Snapshot of how the non-technical problem: Collaboration, was aggregated  
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Appendix 2: Tables 

 Table 1.  Top 10 Information Systems Theories 2014 Part: 1 

# Theory 
Applicable 

degree 
Motive 

1 

Institu-

tional 

theory 

Limited 

Institutional theory attends to the deeper and more resilient aspects of social structure. 

This theory is debatably applicable to some degree since internal as well as external stake-

holders ultimately determine if the new changes are used or not. However, this theory will 

be excluded in this particular thesis because it centres on institutional emergence, con-

formity, conflict, change, isomorphism which does not encompass a technical perspective. 

Nor does it frame any variables similar to return on investments or otherwise and hence 

surrounding a too narrow scope. 

2 

Social 

network 

theory 

Irrelevant 

Social network theory views social relationships in terms of nodes and ties. This theory 

focus on nodes and links in order to leverage node size, density as well as link strength. 

This theory is determined to have a low applicable degree in this thesis because it does not 

encompass social, cultural or organizational aspects that help build a smart city. To some 

extent, it could be debated that increased numbers of nodes could further leverage smart 

city collaboration and enable synergies as seen within the mobile ecosystem (Constantinou 

and Vakulenko, 2014) ,however, that association is determined farfetched and hence not 

applicable in this research. 

3 

Contin-

gency 

theory 

Partly 

The claims optimal organization / leadership style is contingent upon various internal and 

external constraints. The theory considers efficiency and organizational performance and 

evaluating its influence on strategy, technology, task, organizational size, structure, and 

culture. The theory does not stray too far off this particular thesis, however, it addresses 

these variables from an individual and firm perspective which lack educational institutions 

and governmental institutions. Furthermore, the framework results in organizational per-

formance in terms of financial achievement and volume which is merely one of several 

potential outcomes with smart city. 

4 

Organi-

zational 

culture 

theory 

Limited 

Different concepts of culture, stemming from two distinct disciplines (anthropology and 

sociology) study organizational culture type, organization culture strength, and culture 

congruence in order to achieve performance, organizational effectiveness, employee 

commitment, employee satisfaction. The focus on culture, organization and individual 

level is undoubtedly relevant in fusing industries, government, citizens and universities 

together however, this theory will be excluded its emphasis on organizations and the deep-

seated philosophical approach that reflect upon values and beliefs within the organization. 

5 

Trans-

action 

cost 

eco-

nomics 

Irrelevant 

Transaction cost economics focus on economics and related disciplines, a transaction cost 

is a cost incurred in making an economic exchange. The level of applicability is deter-

mined low because this theory originates within micro-economics and encompasses a firm 

perspective which does not take technology, governmental institution or social factors into 

account and hence discarded. 
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 Table 1.  Top 10 Information Systems Theories 2014 Part: 2 

# Theory 
Applicable 

degree 
Motive 

6 

DeLone 

and 

McLean IS 

success 

model 

Limited 

This theory provides a general and comprehensive definition of IS success that 

covers different perspectives of evaluating information systems. DeLone and 

McLean IS success model concerns the technology perspective of information sys-

tem, such as; system quality, information quality, service quality, but does not en-

compass for the managerial standpoint and will therefore be discarded. This model 

could arguably be used in part with other organizational models to create a uniform 

model suitable for this thesis. 

7 
Technology 

acceptance 

model 

Limited 

TAM is an adaptation of the Theory of Reasoned Action (TRA) to the field of IS. 

TAM measures technological system usage through perceived usefulness and per-

ceived ease of use which is arguably applicable to some degree. This model takes an 

individual standpoint and hence leave all organizational complexities smart city 

encounters, such as internal and extern collaboration. Therefore, the technology 

acceptance model perceives low applicability. 

8 
Socio-

technical 

theory 

Partly 

Socio-technical theory centres on a fit between the technical sub-system and the 

social subsystem which together made up an organization to make predictions of the 

impact of technology on business efficiency and productivity. The level of analysis 

hones in on the Organization, its employees and its environment which arguably 

address a multitude of challenges that are evident in smart city initiatives. However, 

this model steers away from exploring problems and derisible impacts with smart 

city that has not been sufficiently exposed which may limit the exposure of new 

findings. Furthermore, the municipal standpoint debatably values different aspects 

than organizations which complicates the applicability of this theory 

9 Garbage 

can theory 
Limited 

The Garbage Can theory, or model, attempts to explain some organizational deci-

sion-making anomalies-in particular, decision making by "organized anarchies" 

where preferences are not clear, technology is not clear, or participation is fluid. 

Seeing as literature considers smart city to be fragmented and fussy, this theory 

could provide a guiding light when technology and organizational preferences are 

unclear. Although, similarly to preceding theories, this theory centres on a firm's 

perspective and hence suffers from the same limitations which results in limited 

applicability. 

10 
Diffusion 

of innova-

tions theory 

Limited 

DOI theory sees innovations as being communicated through certain channels over 

time and within a particular social system. This theory measures compatibility of 

technology, complexity of technology and relative advantage in order to evaluate 

implementation success or technology adoption. DOI frames a group, firm, industry 

and societal perspective which is arguably one of the most fitting IS theories in 

regards to this thesis. However, the lack of organizational consideration in addition 

to the highly defined model which does not allow for further exploration of the 

emerging concept makes this theory applicable to a limited degree. 
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Table 11. New Problems - Consolidation of Empirical Data   

New problem Interviewees Weight 

- Lack of expertise, knowledge and technolo-

gy awareness in the municipality 

 

- You do not reap what you sow 

 

 

- Rapid developing technologies makes it dif-

ficult to plan ahead, technology ages fast 

 

- Lack of business model 

 

 

- Outdate rules and regulations hamper smart 

city advancements 

 

 

- Awareness, understand the need for change 

 

 

- Risky with technology lock-in with vendors 

that offers closed systems 

 

- Procurement process is slow and limiting 

 

- Difficult to scale up from pilot project and 

test-phases 

 

- Tech-companies do not understand how cit-

ies work and their needs 

 

- Ego and opportunity to be first mover en-

courages competition rather than collabora-

tion   

 

- Smart city affects the entire city, not just the 

municipality 

 

- Can’t relying on business as usual 

 

- smart city hype exaggerates potential  

 

- Lack of killer use-case 

Sommers, Riordan, Kisch, 

Ydmark, Cudden, Kjærgaard 

 

Skellefteå, Wilson, Kjærgaard, 

Kisch, Knive, Ydmark 

 

Skellefteå, Vieveen, Cudden, 

Knive, Wilson 

 

Skellefteå, Kisch, Cudden, 

Kjærgaard, Wilson 

 

Sommers, Kisch, Vieveen, Knive, 

Kjærgaard 

 

 

Riordan, Cudden, Wilson, 

Kjærgaard 

 

Kisch, Cudden, Vieveen  

 

 

Linderoth, Vieveen, Cudden 

 

Sommers, Cudden, Wilson 

 

 

Cudden, Vieveen 

 

 

Sommers 

 

 

 

Sommers 

 

 

Skellefteå  

 

Riordan 

 

Kjærgaard 

6 

 

 

5 

 

 

5 

 

 

5 

 

 

5 

 

 

 

4 

 

 

3 

 

 

3 

 

2 

 

 

2 

 

 

1 

 

 

 

1 

 

 

1 

 

1 

 

1 
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Appendix 3: Interview Guide 

Table 12. Interview Guide Overarching Questions 

Motives Generated Interview Questions 

Smart City 
  

- Identify standpoint, techno-centric or 

non-techno-centric in addition to grasp 

their understanding of SC 

- Identify key stakeholders involved in 

smart city The lack of an aligned vision of 

the city development 

 

  

- What is smart city to you?  

- Who are the key stakeholders in smart city? 

Return on Investment 

- Explore how they treat return on invest-

ment in smart city 

- Identify domain: eco, economic, social or 

other 

- Explore how the anticipated impact is 

measured 

 

 

- What do you hope to achieve with smart 

city? – Why is that important? 

- What triggered the smart city initiative? 

- To what extent did the smart city initiative 

achieve the objectives? 

- How do you measure smart city perfor-

mance? 

Problems 

- Identify experienced and anticipated 

problems with smart city 

 

 

 

- What challenges or problems have you ex-

perienced with smart city? 

- What problems have you encountered with 

your smart city initiative? 

- What challenges do you anticipate in future 

smart city initiatives? 
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Table 12. Interview Guide Non-Technical Domain 

Non-technical problem domain Generated Interview Questions 

Collaboration 

  

- Weak collaborative engagement with in-

ternal stakeholders  

- Weak collaborative engagement with ex-

ternal stakeholders  

- The lack of an aligned vision of the city 

development 

- Issues concerning institutional resistance 

 

  

- Have you experienced any difficulties in 

collaborating with internal and external 

stakeholders? If yes, what would that be?  

- What is your vision of smart city and what 

stakeholders does it concern? 

Financial 

- Limited funds for smart city initiatives 

- Difficult to monetize on smart city in-

vestments 

- Large up-front investment 

- Long term delay before reaching maturity 

/ profitability  

 

- How do you measure anticipated invest-

ments in smart city? 

- What you experienced any financial chal-

lenges with investing in smart city initia-

tives? And if Yes – What would that be?  

Governance 

- Control creep, the hollowing out of state 

provided services, widening inequalities 

and dispossession of land and livelihoods 

- Formulating the right governance struc-

ture given organizational barriers to sup-

porting smart city initiatives  

 

- What difficulties have you experienced 

from a governmental perspective? 

- Who provides and owns control over city 

services in your smart city? 

- Are there any barriers for organizations to 

support the smart city?  

 

Contextual 

- Influence of geographical variables, ex-

portation of best practices may not occur 

easily 

- Difficult to extend local imitations to 

multi-city projects due to the localized 

character of initiatives 

- The use of canonical examples and one-

size fits all narratives 

 

- Do you imitate other smart city initiatives 

within and outside city boarders? 

- How has that worked out for you? 

 

Political 

- Political uncertainties hampering public 

and private investments 

- Political hyper-activism  

 

- How is politics influencing smart city in-

vestments? 
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Table 12. Interview Guide Technical Domain 

Technical problem domain Generated Interview Questions 

Security 

  

- Big Data in public clouds brings with it 

issues relating to security 

- Challenges of smart city infrastructure in-

tegration: Security concerns 

- Outsourcing of power and control to pri-

vate sector providers 

 

 

- What experienced problems stem from 

technology in smart city initiatives? 

- How do you monitor citizens?  

- How do you manage privacy? 

 

Interoperability 

- Issues of service interoperability 

- Smart city infrastructure integration: sys-

tem interoperability 

 

- How is the power and control over services 

distributed amongst the stakeholders? 

- Have you experienced any difficulties with 

that? 

- Any technology generating security prob-

lems? 

Privacy 

- How to make sense and best use of such 

'big data', while preserving citizens' pri-

vacy and data security 

- Key issue relates to the privacy of the in-

formation monitored by sensors, and to 

the implications that the violation of this 

principle can have on citizens’ routines 

and habits in case of malicious or unin-

tentional data exposure Smart city tech-

nologies may encourage increased sur-

veillance 

 

- How are the services received by the stake-

holders? (Understood, appreciated) 

- How did you perceive the system interoper-

ability? (Integration, compatible)   
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