
 

 

 

 

 

 

 

 
A STRATEGIC APPROACH TO SMART CITIES: 

THE CASE OF COPENHAGEN 

 

Master’s Thesis by: 

Sirli Gatski 
Veronika Galgoczi 

 

Cand.merc. Management of Innovation and Business Development 

 
Supervisor: 

Ravi Vatrapu 
 

Number of Characters: 175,492 
Number of Pages: 85 

 
Hand-in date: September 15, 2016 
Copenhagen Business School 2016 



 2 

Abstract 

As a result of urbanisation, cities are confronted with numerous economic, environmental and 

social challenges, including overpopulation, resource scarcity, pollution and security issues. In 

order to solve these problems, new forms of flexible governance are needed. Digitization is 

offering a lot of potential for recreation realities, reallocation resources and creating new 

opportunities, whereas a lot of this potential is still unused. In order to cope with urban 

challenges and to benefit from digital technologies, the concept of smart cities has emerged. 

The growing number of published articles on smart cities denotes the potential of the concept, 

whereas many of its aspects are still largely uncovered.  

The aim of this paper is to uncover gaps in the smart city literature and to propose a strategic 

framework that would demonstrate the transformation of cities to cohesive smart cities. For that 

purpose, a thorough conceptual framework is provided to identify the phenomena that have 

enabled the emergence of smart cities, to cover the concept of smart cities in detail, and to 

determine when a city can be considered smart. Finally, these theoretical findings provide the 

basis for the strategic framework.  

Based on the thorough conceptual framework, a number of most important strategic problems 

that impede the transformation of cities to smart cities were identified. These included the lack 

of a clear plan, the focus on technology instead of service provision, the problem of siloed 

cities, the lack of coordination and political leadership and the tendency to not involve all 

stakeholders in the smart city development process. Furthermore, based on an exhaustive 

analysis of existing smart city analysis tools, a comprehensive strategic framework was created 

in order to analyse how a strategic perspective can help to transform cities to smart cities. 

Keywords: smart cities, strategic framework, stakeholders, capabilities, domains, digitization. 
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1 Introduction 

Background and Importance 

In 2008, for the first time in history, more than 50% of the world population was living in urban 

areas, with population growth being extremely fast in Africa and Asia where 1.2 million people 

are migrating to cities every week (The United Nations Population Fund 2007; The United 

Nations Population Fund 2015). As a result, the urban population is expected to double from 

2.6 billion in 2010 to 5.2 billion in 2050 (United Nations 2011). Currently, Europe is one of the 

most urbanised continents in the world with two thirds of the population living in urban areas 

(European Commission 2011).  

Already now, cities consume about 75% of all energy produced and produce between 50-60% 

of the total greenhouse gas emissions (UN Habitat 2016). The rapid urbanisation growth will 

bring an increased risk of urban humanitarian disasters (The United Nations Population Fund 

2015). Because of the demographic and social changes, cities will soon face numerous social, 

cultural, economic and environmental challenges, e.g. resource scarcity, overpopulation, 

pollution and security that the current governance and infrastructure forms cannot serve. 

According to a European Union report, new forms of flexible governance are needed (European 

Commission 2011) that enable sustainable growth and maximise overall welfare (Caragliu et 

al. 2015).  

Topic and Motivation 

The recent waves of digital transformation have caused major changes in the digital economy. 

Concepts like big data and Internet of Things offer a lot of potential for recreating realities, 

reallocating resources and creating new business opportunities. However, according to a recent 

study by McKinsey Global Institute (McKinsey Global Institute 2016), Europe operates at only 

12% of its digital potential and the possible gains in productivity are not yet showing up in the 

broader economy, indicating the possibilities for growth. Cities, amongst others, need to 

acknowledge the digital transformation ahead, and embrace the technological, economic and 

social transition that needs to be taken to achieve the benefits.  
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In recent years, the concept of smart city has evolved as the possible solution to many of the 

problems cities currently face. It offers a more flexible governance model, aims to exploit the 

digital transformation era and turn cities into large-scale innovation hubs where stakeholders 

work collaboratively to achieve common goals. However, since the concept is still relatively 

new, researchers and practitioners have not yet fully agreed on the exact definition nor the scope 

of the concept. This has led to a situation where cities declare themselves smart without meeting 

any particular standard, where smart city projects are fragmented, unscalable, and not 

considering opportunities for interoperability with other domains. Furthermore, it has been 

argued that most of the smart city projects are too focused on technology instead of service 

provision and granting too much power to private companies that offer these products. 

According to our initial research, the source of the problems was traced to the relative newness 

of the research field and the lack of a strategic perspective for the development of cohesive 

smart cities.  

Relevance 

The theoretical relevance of the research resides in the fact that the smart city literature is only 

just emerging and barely covering the strategic development of smart cities. Even though 

numerous research papers have highlighted the general problems that smart cities currently 

face, only a few articles address these from the strategic aspect. From these, Ben Letaifa (2015) 

indicates the focus areas in the early phases of the smart city transformation on a general level. 

As no other strategic models for smart cities were identified by the authors, our literature review 

aims to gather all the necessary input to create a strategic framework of our own. For this 

purpose, we combine a thorough literature overview that includes the smart city concept in 

general, together with the main problems that smart cities have to tackle. Furthermore, we 

introduce a number of existing tools that are used to analyse smart cities, in order to combine 

their best features into one holistic strategic framework.  

The practical relevance of this research lies in the creation of the strategic framework that cities 

could use in the transformation to smart cities. Furthermore, a specific case study is used to 

analyse and implement the strategic framework, thus making it easier for others to use the 

framework based on the given example. Moreover, the case study is also used to test the benefits 

of two novel tools that have not found coverage in the academic literature before. Finally, the 

strategic framework is also considered to be highly useful for the smart city practitioners.  
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Research Question 

What are the gaps in the smart city literature from the strategic perspective? And, how can a 

structured and holistic strategic framework enable the transformation of cities to cohesive 

smart cities? 

Research Objectives 

To find an answer to our research question, the following research objectives were set: 

1. To identify the phenomena that have enabled the emergence of smart cities 

2. To cover what the smart city concept incorporates according to the current academic 

literature 

3. To determine when can a city be considered a cohesive smart city 

4. To analyse how a strategic perspective can help to transform cities to smart cities 

Delimitations 

The focus of this paper is on strategic smart city development. Smart cities are associated with 

novel disruptions (big data, IoT, digital economy) that have left the existing city concepts and 

city planning methods outdated. Furthermore, it has been argued that smart city management is 

more complex than traditional city management (Ben Letaifa 2015). Thus, the authors of this 

paper have decided to focus on the new role of cities, leaving the traditional city management 

and planning literature out of scope. Furthermore, our proposed framework is a theoretical 

framework and it does not aim to address operational aspects, such as project management, 

resource allocation and financing. Moreover, we assume the ideal circumstances where cities 

fully embrace the need to transform. 

As one of the leading smart cities in Europe, Copenhagen was chosen as the subject of the case 

study of this paper. Consequently, primary data for analysis was collected about Copenhagen 

and about the projects, organisations and initiatives of this geographical area. While our 

analysis almost exclusively concentrates on the city of Copenhagen, it was written with the 

European city model in mind. The European Union as a cohesive body provides support and 

financing for smart city initiatives throughout the continent, thus a rather similar direction of 

smart city development can be expected in Europe. Thus, our strategic framework can be more 

relevant for European cities.  
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Due to the nature of this research, qualitative methods are used for data collection and analysis, 

whereas quantitative data was not collected. Furthermore, data collection is constrained to desk 

research and semi-structured interviews. Finally, studying smart city development in this 

research is limited to a cross-sectional time horizon.  

Case Study – Copenhagen 

Copenhagen is the capital and the largest city of Denmark with the population of approximately 

600.000 habitants as per January 2016 (Statistics Denmark 2016). It is mainly situated on the 

eastern coast of Zealand, with a small portion located on Amager. Copenhagen has been 

nominated as the most liveable city in 2008 by Monocle magazine and has been amongst the 

top 10 most liveable cities ever since. (Visitcopenhagen n.d.) However, Copenhagen has its 

own problems, as it often suffers from massive congestion and flash floods. (Copenhagen 

Solutions Lab n.d.) Furthermore, the steady increase of population constantly challenges the 

city to maintain being a clean and healthy place to live. 

Copenhagen is part of the Greater Copenhagen region that includes Eastern Denmark and Skane 

in Southern Sweden. Greater Copenhagen is a political platform that promotes regional 

collaboration and economic growth. The area has approximately 4 million inhabitants and 

contains 79 municipalities. (Greater Copenhagen n.d.) Due to the collaborations between the 

municipalities, including the smart city activities, we consider the Greater Copenhagen region 

as the subject of our case study, referring to it as ‘Copenhagen’ from now on. 

Copenhagen is considered to be one of the leading smart cities in Europe. The capital of 

Denmark has won many awards, including the Green Capital Award in 2014 by the European 

Commission and has also been awarded the World Smart City Award (Copenhagen Capacity 

n.d.) for having the best plan for collecting and using big data for smart city solutions. The city 

aims to become the first carbon neutral capital in the world by 2025. Due to the city’s ambitions 

and priority on becoming a greener, healthier, better place to live, there are numerous ongoing 

smart city initiatives in Copenhagen. Major projects include the Street Lab by Copenhagen 

Solutions Lab, that aims to turn the city into a living laboratory for testing and developing smart 

city solutions, or City Data Exchange, that aims to be the first integrated city data exchange 

platform in the world (Copenhagen Solutions Lab n.d.). The smart city ambitions make the city 
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a hub of smart city activities. Thus, Copenhagen is the perfect case city for testing and 

demonstrating smart city development.  

Advanced Organiser 

Our research starts with the creation of a thorough conceptual framework that is divided into 

two sub-chapters: digital transformation and smart cities. Firstly, the phenomena of digitization 

and digital economy are covered, as these concepts have an impact on the development of smart 

cities. Secondly, a thorough overview of the smart city concept is provided. Based on the 

literature review, the research gap will be highlighted. Finally, the design of the research and 

the data collection techniques are described in the methodology section.  

The second main section of the paper, findings, represents the empirical part of the paper. Based 

on the literature overview, we evaluate the existing tools that are used for smart city analysis 

and make our own contribution by conducting an analysis of the tools on Copenhagen. Based 

on the findings from the analysis, a strategic framework for smart city development is proposed. 

The paper concludes with discussing and interpreting the findings, implications and future 

research possibilities.
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2 Conceptual Framework 

2.1 Digital Transformation – the Enabler of Smart Cities 

2.1.1 Digitization and its Fundamental Properties 

Digital technologies are the driving forces of innovation, productivity and growth in the 

economy today (Brynjolfsson & McAfee 2012). The digital transformation has, however, been 

going on for decades, the start of which can be marked with the increased data and information 

processing and the emergence of personal computing and the Internet in the 1980s (see Figure 

1) (McKinsey Global Institute 2016) The term digital transformation refers to the digitization 

of previously analogue devices, operations and tasks to the digital technology that we use today 

(Iansiti, M., Lakhani 2014). In order to understand the transformational power of digitization, 

an overview of the fundamental properties of pervasive digital technologies will be provided. 

To start with, Yoo et al. (2012) have outlined the fundamental properties of digital technologies 

(Yoo et al. 2012):  

1. The encoding of data happens in discrete bits of 0 and 1. 

2. Reprogrammable functionality enables adding new features later on. 

3. Digital technologies leave digital traces. 

In addition, the main properties emphasized by Iansiti and Lakhani (2014) are worth adding 

(Iansiti, M., Lakhani 2014) :  

1. Digital signals can be transmitted perfectly (unlike analogues). 

2. Digital signals can be indefinitely replicated without degradation. 

3. Once the initial investment to the infrastructure has been made, digital signals can be 

communicated to incremental parties at zero marginal cost. � 
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Figure 1: Successive Waves of Innovation have Shaped the Digital Economy (McKinsey Global 

Institute 2016) 

Figure 1 shows that the waves of digital innovation are accelerating. There are numerous 

reasons for that, including low marginal costs, network effects, ability to combine the latest 

technologies, and the proliferation of digital platforms (McKinsey Global Institute 2016). As 

the first waves of digital transformation focused on the computing power and its affordability, 

the more recent waves have a focus on platforms, connectivity, software and data (McKinsey 

Global Institute 2016). As new technologies are digital, they are easily scalable and faster to 

combine, and their digital form makes them cheaper and better (McKinsey Global Institute 

2016). Two of the technologies from the most recent wave of digital transformation will be 

introduced, in order to exemplify the transformational power of digital technologies.  

The Internet of Things (IoT) era has been enabled with the advances in radio-frequency 

identification, low-cost wireless sensor devices and Web technologies. (Qin et al. 2016) The 

IoT is about interconnecting everyday and industrial objects with the purpose of making them 

intelligent, programmable and more capable of interacting with humans. (Boulos et al. 2015). 

The affordance – the action potential - of objects with pervasive digital technologies is much 

higher than the affordance of objects with purely physical materiality. Thus, in the IoT era, it is 

easy to connect previously discrete objects, people and activities (Iansiti, M., Lakhani 2014). 

The ability of IoT to link ‘atoms to atoms’ creates smarter communities that are better 

connected. (Boulos et al. 2015) Hence, the IoT provides a major source of innovation for cities 

and regions by enabling endless ways for interconnection. (Boulos et al. 2015) 
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Digitisation has led to a sharp increase in data creation, enabling to gain new insights for 

decision-making purposes and opening up new opportunities for value creation. (Lycett 2013) 

The concept of big data has emerged, referring to “things one can do at a large scale that cannot 

be done at a smaller one, to extract new insights or create new forms of value, in ways that 

change markets, organisations, the relationship between citizens and governments, and more.” 

(Mayer-Schönberger & Cukier 2013) Initially the term was used to refer to very large data sets 

that required the processing power of supercomputers (Boyd & Crawford 2012) and new tools 

for analysing the data (Mayer-Schönberger & Cukier 2013). However, technological 

improvements now enable most of this to be done using desktop computers and standard 

software (Boyd & Crawford 2012). Thus, it has become more about the capacity to search, 

aggregate and cross-reference data (Boyd & Crawford 2012). Along with the more general 

advances in technology, big data is one of the essential components that provides a major source 

of innovation for cities, allowing them to analyse real time data for more efficient decision 

making. 

2.1.2 Changes in Organisational Innovation, the Emergence of Digital Economy 

Digitization has enabled more than just technological innovation. The easy connections 

between previously unrelated objects, actions and people have not only offered innumerable 

new business opportunities but have also redefined organisational boundaries. These changes, 

in turn, require new capabilities and a transformation of organisational innovation, management 

and strategy-making. Yoo et al. (2012) have emphasised two unique characteristics of 

organisational innovation with pervasive digital technologies: convergence and generativity. 

Both categories include a number of subdivisions to uncover the full scope of the 

characteristics. The list is not complete but helps to understand the complexity of the changing 

principles that accompany digital transformation.  

The affordances of pervasive digital technologies enable innovations of convergence in a 

number of ways (Yoo et al. 2012):  

1) It brings together previously separate user experiences – e.g. a smartphone allows a user 

to call, take pictures and videos, write messages, browse online, etc. � 
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2) It brings together previously separate industries – e.g. Netflix competing with television 

channels. � 

3) It enables the incorporation of digital capabilities into objects that previously had a 

purely physical materiality. This additional digital materiality makes it possible to 

expand the “existing physical materiality [of the object] by “entangling” it with 

software-based digital capabilities”. � 

The affordances of pervasive digital technology enable innovations of generativity – ‘a 

technology’s overall capacity to produce unprompted change driven by large, varied and 

uncoordinated audiences’ – in a number of ways (Yoo et al. 2012):  

1) The reprogrammable nature of the technology enables adding new capabilities after 

design and production of a product – e.g. new apps can be created for a smartphone 

model and distributed easily to all of its users. � 

2) It changes the way work is done, or even completely automates some processes, thus 

changing workflows, processes, contracts and the role of people and communication. � 

3) It leaves behind many digital traces – thus creating derivative innovations not originally 

anticipated by the innovators. � 

Furthermore, a major change from closed to open innovation (see Figure 2) has occurred during 

the latest waves of technological advancements. In the past, closed innovation used to be the 

dominant mind-set and the main source of innovation. Research and development was a 

valuable asset – established research departments usually had an advantage over new entrants. 

This approach has led to many of the significant inventions until the end of the 20th century. 

However, since then, technological advancements have enabled large-scale collaboration and 

networking, making knowledge sharing and production much easier and thus fostering open 

innovation (Angelidou 2015). The open innovation model suggests that organisations adopt 

open search strategies that involve the use of a range of external actors to help them achieve 

and sustain innovation. (Laursen & Salter 2006) Bill Joy, the founder of Sun Microsystems 

summarizes the main idea behind open innovation: “Not all the smart people in the world work 



 14 

for you.” (Chesbrough 2011) Thus, organisations should value and consider external ideas as 

well as internal ideas for innovation.  

 

Figure 2: The Closed Innovation Model (left) and the Open Innovation Model (right) 

(Chesbrough 2003) 

The open innovation concept can be illustrated with the phenomena of hackathons. Hackathon 

– a combination of the word ‘hack’, which refers to exploratory and investigate programming, 

and the word ‘marathon’ – is a form of nurturing innovation (Briscoe & Mulligan 2014). 

Hackathons are described as events where computer programmers and others involved in 

software development collaborate intensely on software projects over a short period of time. 

They are usually organised to target a specific challenge by encouraging experimental and 

collaborative problem solving. (Briscoe & Mulligan 2014) Hackathons have become widely 

popular because of their effectiveness of harnessing the unique knowledge and skills of a large 

group of people. Hackathons are often used in the urban context as part of open governance, in 

which case cities are conceptualized as platform bringing together participants. (Baccarne et al. 

2014)  

It must be noted that it is not only the field of innovation that digital technologies are changing. 

For example, organisational theories have for long assumed that the technology that provides 

the basis for organisational functioning is fixed, whereas the fundamental properties of digital 

technologies express their overall capacity to produce changes (Yoo et al. 2012). Similar 

examples can be given for the fields of management, strategy, and many others. Thus, digital 

transformation changes business processes and competencies that are needed to benefit from 

digital technologies and it is transforming the global economy in general. 
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As argued by Iansiti and Lakhani (2014), digital transformation has transformed the traditional 

disruption scenarios of displacement and replacement to the concepts of connectivity and 

recombination. It has created numerous opportunities for resource reallocations, and 

restructurings of relationships and routines (Greenstein et al. 2013). It also enables the 

automation of many business activities, and even manual work that usually requires more 

complex skills starts to become robotized, resulting in higher productivity and asset utilization 

and decreased transaction and coordination costs. Many business processes become data 

centric, offering new business opportunities. (Iansiti, M., Lakhani 2014; McKinsey Global 

Institute 2016) Digital transformation offers a lot of potential for recreating realities and it has 

had an immense impact on organisational innovation and on the economy in general. 
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2.2 Smart Cities 

2.2.1 Defining the ‘Smart City’ 

Cities around the world have initiated multiple projects aimed at enhancing urban governance 

and infrastructure with the hope of improving their environmental, social and economic 

conditions. Those projects are highly context specific and vary due to differences in countries, 

governments, natural resources, IT knowledge and capacities (Ben Letaifa 2015). Dependent 

on the context and the proposer, smart cities have acquired multiple meanings. In fact, a wide 

gap between theory and practice exists due to the uniformity in both the definition and the 

concept of smart cities (Mattoni et al. 2015). A number of different adjectives are used in 

parallel in the literature, e.g. smart, sustainable, eco, green, intelligent, digital, low carbon, 

liveable, knowledge cities. All of these terms seek to conceptualise key aspects of the ongoing 

improvement efforts in cities. However, understanding the differences between the concepts is 

important before these could be applied to cities, in order to comprehend the theory and its 

implications in practice (de Jong et al. 2015). Currently, many cities declare themselves ‘smart’ 

without meeting any particular standard (Hollands 2008); also, the different terms are often 

used interchangeably. 

 

Figure 3: Evolution of the Twelve City Categories Over Time (Frequency of Scopus Articles) 
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De Jong et al. (2015) have analysed the use of twelve similar concepts throughout time in more 

detail - they counted the occurrence of each term in the Scopus article database from 1996 to 

2013. The authors of this paper appended their research with years 2014-2015 (see Figure 3). 

Historically, the most frequently used concepts have been the ‘intelligent city’ and the 

‘sustainable city’, whereas the use of ‘smart city’ has grown exponentially since 2009 and it 

has drastically outgrown all other terms since 2013. The rest of the concepts have had a 

marginal occurrence throughout time. De Jong et al. (2015) also looked into the co-occurrence 

and the context of the different terms: some of these concepts are more distinct and supported 

by a specific body of theories (e.g. sustainable city, smart city, digital city, low carbon city), 

whereas others are rather interchangeable (e.g. green city, intelligent city, information city) (de 

Jong et al. 2015). Their research demonstrates that the conceptual differences among the 

concepts, as well as their changing importance, seem to be shaped by the advancements in 

technology and urban development over time. In the following paragraphs, the most important 

developments will be discussed to better understand the changing importance of the different 

terms and the reason for the smart city concept to become prevalent.  

Historically, ever since the beginning of the industrial era, technology has been an important 

element and a major driver of futuristic city visions (Angelidou 2015). Those initial 

conceptualisations revolved around the Information and Communication Technologies (ICT), 

based on the understanding that the key to success is the interconnectedness of cities and their 

citizens (Mattoni et al. 2015; Caragliu et al. 2015). The role of ICT in cities is to improve 

productivity through automatic routine processes, and to enhance planning and decision-

making activities (Neirotti et al. 2014). In these early conceptualisations, the prevailing terms 

used were ‘intelligent cities’ and ‘wired cities’ that relied on top-down approaches in which 

technology and institutional leadership drove urban planning (Ben Letaifa 2015; Caragliu et al. 

2015). However, numerous authors have agreed that the ICT infrastructure per se cannot 

determine the success of a city but should rather be considered as just one of the various input 

resources that are all shaped by the broader contextual conditions (Neirotti et al. 2014; Caragliu 

et al. 2015).  

The second distinct wave of city development concepts that emerged in the 1980s and that is 

still very influential today groups the ‘sustainable’, ‘eco’, ‘liveable’ and ‘green’ concepts. The 

sustainable development concept was first articulated by the Brundtland Commission in 1987, 
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implying that the needs of today have to be met without compromising the ability of future 

generations to meet theirs (de Jong et al. 2015; The United Nations Population Fund 2007). 

Amongst these concepts, the ‘sustainable city’ has emerged as the umbrella concept that 

addresses the ecological, economic and social dimensions of sustainable development. Other 

similar concepts are ‘liveable city’ and ‘eco city’ with largely similar interpretations, ‘green 

city’ with more ecological focus and ‘low carbon city’ with a focus on minimizing the human 

inflicted carbon footprint. (de Jong et al. 2015) More recently, the even more ambitious 

direction of regenerative development has emerged that not only preserves the existing 

environment but also restores and regenerates previous losses (du Plessis 2012; de Jong et al. 

2015).  

The third distinct wave of city development literature has focused on the importance of human 

capital, as opposed to the purely technological viewpoint. Knowledge is increasingly more 

recognised as a valuable asset and a possible competitive advantage, and the world economy is 

changing from being labour-intensive to being knowledge-intensive (Angelidou 2015). The 

concept of ‘knowledge city’ focuses on the knowledge economy, diverse socio-cultural 

environment, enriched human capital, social equity, tolerance and acceptance of 

multiculturalism (Florida 2003; de Jong et al. 2015). The partnership between public and private 

sectors requires strong organising capacity to determine the knowledge demand and encourage 

knowledge transfer (Peer & Stoeglehner 2013). Thus it has been argued that the powerful 

learning networks that emerge in ‘knowledge cities’ can foster sustainable development 

through collective innovation process (Valkering et al. 2013). In addition, recently it has been 

understood that even if knowledge production can occur on a global scale, the application of 

this knowledge only takes place on a local scale (Angelidou 2015). Thus a similar concept has 

emerged – the ‘creative city’ – that relies on social entrepreneurship, community-based and 

private sector initiatives, intelligent technology districts and living labs (Ben Letaifa 2015). The 

most prevalent problem in ‘creative cities’ is that these initiatives often fail to grow due to 

fragmented efforts, the lack of resources and formal leadership. (Ben Letaifa 2015) Neither of 

these concepts focuses directly on sustainability issues.  

Finally, the most recent concept, the importance of which has grown exponentially since 2009, 

is the ‘smart city’ – the most prevalent and central term in the agendas of all forward-looking 

cities today. However, scholars agree that there is absence of uniformity in the definition and 



 19 

the concept development of ‘smart city’ (Mattoni et al. 2015; Caragliu et al. 2015). 

Nevertheless, certain trends specific to this relatively new term can already be uncovered. 

Several authors have highlighted the main goals of smart cities: to improve the quality of life 

of its inhabitants, boost the sustainability of the city, and enable economic growth (Mattoni et 

al. 2015; Neirotti et al. 2014; Ben Letaifa 2015). The concept can be seen as an advanced 

successor of the technology-focused concepts (e.g. ‘intelligent city), as it also tries to integrate 

focus on sustainability and human capital (de Jong et al. 2015; Neirotti et al. 2014; Caragliu et 

al. 2015). Today, smart cities still tend to underestimate human capital to the benefit of ICT 

(Angelidou 2015; Ben Letaifa 2015) that instead should be playing a more limited role in 

serving people and governments (Neirotti et al. 2014). 

 

Figure 4: The Smartness Model (Jucevicius et al. 2014) 

Figure 4 by Jucevicius et al. (2014) describes the smartness model and its underlying 

characteristics. The model shows how the digital dimension underlies all characteristics, but 

does not dominate in any of them. ‘Digital’ does not necessarily mean ‘smart’ – a city can be 

considered ‘smart’ only if the technological core is supplemented with the following qualities: 

being sustainable, knowledge driven, networked, learning and innovative (Jucevicius et al. 

2014). Integrated smart city strategies seek to connect the physical space with the economic 

and social sphere and thus help businesses to become more innovative, citizens to become more 

networked and participatory, and the entire city sphere to become intelligent and sustainable 

(Angelidou 2015). In conclusion, the ‘smart city’ has emerged and evolved into an umbrella 

concept, combining the best characteristics of all similar concepts into one holistic approach of 

urban modernisation initiatives. 
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All of these different terms covered in this chapter embody a different kind of city epitome with 

regards to city governance, the role of different stakeholders, the importance of infrastructure 

and the concerns about environment that in practice lead to different policy implications. The 

concept chosen for a city thus influences the resource allocation trade-offs and the future 

evolution of the city. For the purpose of this research, the ‘smart city’ concept has been chosen 

as of central importance, as it tries to combine and balance the technological, environmental 

and human capital focus and since it has emerged as the prevailing concept today. 

2.2.2 Smart City Stakeholders 

Cities are complex stakeholder systems that comprise of local government and other public 

sector institutions, academia, private sector and citizens (see Figure 5)(Mortensen et al. 2012). 

Each of these stakeholder groups tends to have distinct and diverging interests from the rest. In 

addition, every stakeholder group has a unique knowledge base that would benefit from cross-

sectoral collaboration (Mortensen et al. 2012). However, often the dissimilar interests leave 

aside others, in order to support private interests (Vanolo 2013), thus causing the smart city to 

drift away from its original principles (Angelidou 2015; Mattoni et al. 2015). In addition, the 

smart city discourse stimulates new power relations and restructurings that should be uncovered 

(Hollands 2008; Vanolo 2013).  

 

Figure 5: Smart City Stakeholders (Mortensen et al. 2012) 

Local governments from all over the world now create smart city agendas for their cities, in 

order to improve their competitiveness, increase resource efficiency, investment attraction, 
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quality of life and prestige (Angelidou 2015). This is partly the result of globalisation and 

numerous trade liberation measures that allow private sector companies to be flexible in 

choosing their location, and enable citizens to easily move to locations with better quality of 

life (Giffinger et al. 2007). Since ranking cities has become an important tool for comparing 

cities, a good ranking thus allows a city to improve its international image and thus be used in 

the marketing strategy of the city (Giffinger et al. 2007). It has been argued that this fierce 

competition has driven cities to invest heavily in urban infrastructure, whereas it is still 

uncertain whether this type of technologically advanced infrastructure will cater adequately for 

social equity or environmental sustainability (de Jong et al. 2015). Instead, cities should move 

towards bottom-up governance approaches that are not only focused on the deployment of 

complex technology but rather should focus on the collective intelligence and creativity of other 

stakeholder groups. (Neirotti et al. 2014) 

Numerous private sector companies, including large multinationals like Cisco, IBM, Siemens 

and Hitachi, have noticed the growing demand for urban ICT solutions and detected the market 

opportunity. These large players have also contributed significantly to the circulation of the 

smart city discourse (Vanolo 2013). For example, IBM is a major player in smart city projects 

all over the world contributing to the fields of data collection systems and public administration 

management (Vanolo 2013), and presenting their technology as the only possible solution to 

certain urban problems (Söderström et al. 2014). It has been argued that smart city projects 

therefore adhere to a new ‘spirit of capitalism’ that increase the soft power, prestige and social 

justifiability of private companies (Vanolo 2013). In fact, some new smart city projects are 

completely managed by private actors (e.g. a real estate project in Songdo near Seoul, sponsored 

by Gale International and Morgan Stanley Real Estate, or smart city of Kochi, India, sponsored 

by Dubai Internet City), raising questions about the balance of powers and leading to local 

resistance movements (Vanolo 2013). The smart city discourse enables certain actors and 

technologies to achieve a key role in the development and implementation of urban 

management solutions (Söderström et al. 2014). 

Universities can act as powerful change agents, contributing to local and regional development 

processes, far beyond traditional knowledge transfer within education. This requires close 

collaboration with local and regional actors to decide knowledge demand, knowledge transfer 

and knowledge generation in an informal learning environment. (Peer & Stoeglehner 2013) 
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Peer and Stoeglehner (2013) emphasise four generic pathways for knowledge transfer to 

effectively happen: universities as casual knowledge providers (with publications, workshops, 

keynote speakers), universities as providers of independent expert opinion, universities as 

providers of customised educational programmes (where local stakeholders define learning 

outcomes and university provides the curriculum) and universities as co-research partners (with 

jointly elaborated research questions between universities and local stakeholders). (Peer & 

Stoeglehner 2013) Each of these pathways requires a different level of participation, the lowest 

needed from being a direct knowledge provider and the highest required from co-research 

initiatives. In their case study, they find that a mono-directional knowledge transfer will not 

guarantee knowledge implementation in a regional development process, whereas activities 

with higher participation level, for example co-research between a local university and the local 

community, lead to actual knowledge implementation. 

There is also a number of other stakeholders that are worth mentioning. First of all, various 

public and non-profit organisations are participating in the smart city discourse – e.g. the 

Intelligent Community Forum, the World Bank. Secondly, various media publications – 

newspapers, business magazines, websites (e.g. GlobalUrbanist12) regularly cover and engage 

with the smart city topic. Thirdly, open innovation has led to the establishment of numerous 

living labs (e.g. Gate21) that bring the R&D departments to real life environments where 

different stakeholder groups participate voluntarily to develop innovative solutions. (Leminen 

et al. 2012) Finally, different grass-root movements – technology enthusiasts enjoy 

participating in hackathons for developing smart city applications. (Angelidou 2015) From 

citizens, the smart city discourse requires a transformation to ‘smart citizens’, thus requiring 

them to adapt to the new initiatives. Citizens are not only asked to participate in the construction 

of the smart city, they are often considered responsible for achieving the objectives. (Vanolo 

2013) 

The numerous issues with the different stakeholders mentioned in this section demonstrate the 

changing principles in stakeholder management in smart cities as compared to traditional cities. 

Until recently, traditionally city planning has been executed by a small group of people, and 

harvesting the collective intelligence of all stakeholders in the city has been largely ignored. 

(Mortensen et al. 2012) As innovation ecosystems are characterized by a mix of top-down and 

bottom-up initiatives, this kind of approach is needed for smart cities to lead them to the 



 23 

direction of networks and collaboration among stakeholders, in order to extend to real-

innovation communities. (Komninos et al. 2013)  

2.2.3 Smart City Domains 

‘Smart cities’ represents a multidisciplinary field, concerning economics, political science, 

urban architecture, ecology etc. (Caragliu et al. 2015) Furthermore, all cities have a distinct set 

of characteristics (political system, population, area etc.), a distinct set of priorities and a unique 

future vision. Thus, for researchers, the smart city concept has offered countless research 

angles. Many authors have tried to categorise the main domains of a smart city, making it 

possible to analyse smart cities and their focus areas by dividing the existing projects and 

research directions between the domains. Over the following paragraphs, the most common 

smart city domain models will be introduced. 

In a more general level, researchers have divided the smart city domains into two main 

categories: hard and soft domains. Hard domains rely mainly on the deployment of ICT systems 

– sensors, wireless technologies and software solutions – along with the appropriate urban 

planning and policy implementation initiatives (Neirotti et al. 2014). These include areas like 

transportation, waste management, energy and water management, residential and office 

buildings and logistics (Neirotti et al. 2014). Soft domains, on the other hand, are less related 

to the ICT systems and more regarding the creation of good societal and institutional conditions 

(Neirotti et al. 2014). These domains include culture, education, communication between 

citizens and local authorities, entrepreneurship etc. (Neirotti et al. 2014) It has been discovered 

that cities that heavily invest in hard domains are less likely to invest heavily in soft domains 

and vice versa (Neirotti et al. 2014). In some cases, however, it might be difficult to differentiate 

between hard and soft domains – for areas like healthcare or safety, the focus could be either 

on the deployment of ICT systems (surveillance) or on the creation of public campaigns, both 

aiming to change the societal values (Neirotti et al. 2014). This division is fairly broad, 

sometimes hard to apply (as could be seen from the example before) and not always insightful, 

leading to the emergence of alternative smart city domain models.  



 24 

 

Figure 6: Smart City Domains (Giffinger et al. 2007) 

One of the first smart city domain models was created by the Centre of Regional Science at the 

Vienna University of Technology in 2007 (Giffinger et al. 2007). Their report highlights six 

main domains (see Figure 6): smart economy, smart people, smart governance, smart mobility, 

smart environment and smart living. Each domain consists of numerous factors that can be 

further described by specific indicators. ‘Smart economy’ includes factors like labour market 

conditions, entrepreneurial conditions, competitiveness and productivity. ‘Smart people’ 

includes life-long learning initiatives, online courses and workshops, aiming to raise tolerant, 

creative and engaging citizens. ‘Smart governance’ addresses various e-services for citizens to 

enable smart and transparent decision-making processes in the city. ‘Smart mobility’ aims at 

utilizing ICT to advance logistics of transportation and movement. ‘Smart environment’ looks 

into better energy management, renewable energy sources and enhancing the natural 

environment conditions. Finally, ‘smart living’ aims to improve the life quality of citizens and 

tourists in terms of safety, public services, healthcare services and social cohesion in general. 

(Ben Letaifa 2015; Giffinger et al. 2007) Until now, this classification is the most used in both 

the academic world and amongst practitioners (Vanolo 2013; Ben Letaifa 2015; Caragliu et al. 

2015). 
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Figure 7: The Smart Cities Wheel (Cohen 2012b) 

Numerous other authors have also used the six domain model by Giffinger et al. (2007) in their 

research but have modified the domain-specific factors and the set of indicators to evaluate each 

subdomain. One of such models that has been cited the most is the Smart Cities Wheel (Cohen 

2012b). He used the six domains by Giffinger et al. (2007) but identified a different set of main 

drivers for each domain (see Figure 7). For example, ‘smart environment’ is driven by 

initiatives in the areas of green buildings, green energy and green urban planning. He argues 

that before using this model, a city should start with mapping its current situation. Thereafter, 

based on the main challenges and opportunities in the city, specific benchmarks and targets can 

be created and actions taken to achieve these. Cohen argues that smart cities are not a one-size-

fits all. However, frameworks like the Smart Cities Wheel allow for a common language to 

develop amongst city officials, citizens and the private sector. (Cohen 2012b) 

Other authors have also offered similar domain classifications. Mattoni et al. (2015), for 

example, refines their version to include only five domains: economy, energy, environment, 

community, and mobility. Their version comes with three major modifications and one 

important remark. First of all, the ‘community’ domain in their model is a combination of the 

‘governance’ and ‘people’ domains from Giffinger et al. (2007), as they believe that citizens 

play a central role in both. Secondly, they remove ‘smart living’ completely, as it represents the 
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quality of life, one of the main goals of smart cities. Thirdly, ‘energy’ is separated from 

‘environment’ as it emphasises the importance of energy production, distribution and 

consumption. Most importantly, they acknowledge that each functional part of a city can, in 

fact, be linked to more than one of these axes due to their multidisciplinary nature. (Mattoni et 

al. 2015) Neirotti et al. (2014) also admitted that some city domains can be classified in a 

number of ways but emphasised that a high-level taxonomy is suitable for a macro-level holistic 

smart city analysis (Neirotti et al. 2014).   

In conclusion, the earliest domain model by Giffinger et al. (2007) has become the universally 

accepted model in both the academic world and in practice, even though numerous modified 

versions also exist. Using the domain model enables the analysis and comparison of different 

cities in a holistic and structured way, and the development of common language amongst the 

researchers and practitioners of smart cities. The weakness of the domain model is that it only 

enables to give a static overview of how active a city is in a specific domain. Furthermore, it 

does not emphasise the uniqueness of a city.  

2.2.4 Smart City Ranking Initiatives 

Ranking smart cities based on numerous economic, social and geographical indicators has 

become a central instrument for assessing the attractiveness of different cities (Giffinger et al. 

2007). Smart city rankings can help cities with assessing their strengths and weaknesses, goals 

and strategies, and be an indicator for investors, labour forces and tourists alike (Giffinger & 

Gudrun 2009). There are numerous different smart city ranking initiatives (referred to as ‘city 

comparisons’, ‘benchmarking initiatives’, ‘city indexes’, ‘city scans’ etc.), all of which 

compare a number of cities based on a set of indicators in an ascending/descending order. 

However, not much research has been conducted on the methodology and the impact of such 

rankings (Giffinger & Gudrun 2009). Over the following paragraphs, a number of ranking 

initiatives will be introduced.  

One of the earliest efforts to rank cities based on their smartness was done by Giffinger et al. 

(2007). They looked into six main smart city domains, each of which was further divided into 

subcategories and finally into 74 specific indicators. For example, ‘smart people’ has seven 

subcategories: level of qualification, affinity to lifelong learning, social and ethnic plurality, 

flexibility, creativity, cosmopolitanism/open-mindedness, and participation in public life. Each 
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of these is characterised by a number of indicators (Giffinger et al. 2007). They looked into 70 

medium-sized cities in Europe with a population between 100,000 and 500,000 and with 

available and accessible databases. The first place was granted to Luxembourg (see Figure 8) 

which had a rating above average in all six domains. The authors argued that city rankings are 

meaningful only if the results can be reproducible by others, thus when data collection and 

analysis is carried out in a transparent way. As a result of their analysis, even the worse-

performing cities agreed to their ranking and some even asked for policy advice. (Giffinger & 

Gudrun 2009) 

 

Figure 8: Smart Cities: Final Rating and Composition (Giffinger et al. 2007) 

Another comprehensive report about smart cities has been prepared by the European 

Parliament’s Committee on Industry, Research and Energy, entitled ‘Mapping Smart Cities in 

the EU’. The report provides a general overview of smart cities in the European Union, the 

characteristics and good practices of smart cities, and the targets of Europe 2020 – the EU’s 

strategy for boosting growth and jobs across the region. The report emphasises that there is no 

single measure of success for a smart city, nor a consistent toolbox to create comparable 

outcomes, thus cities in this report are analysed based on their portfolio of smart city initiatives 
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and their alignment with Europe 2020 targets (see Figure 9). (European Parliament 2014) The 

focus areas of Europe 2020 include education, employment, R&D and innovation, climate 

change and energy, and poverty and social exclusion, all of which contribute to the six smart 

city domains. According to their findings, most smart city initiatives are still in their early 

phases of development. Out of the 468 EU-28 cities with at least 100,000 inhabitants, 240 had 

at least one smart city characteristic and were therefore classified as smart cities in this report. 

The research shows that the three most important factors for successful smart cities are having 

a clear vision, involving different stakeholders, and the efficiency of processes.   

 

Figure 9: Cluster Analysis of Smart City Initiatives and the Number of Characteristics per 

Initiatives (European Parliament 2014) 

The IESE Business School, University of Navarra, has launched a research platform that unites 

‘a worldwide network of experts on cities and specialised private companies with local 

administrations from around the world with the objective of developing valuable ideas and 

innovative tools that can lead to more sustainable, smarter cities and promote changes at the 

local level’ (Berrone et al. 2014). They rank cities based on ten key dimensions: governance, 

urban planning, public management, technology, environment, international outreach, social 

cohesion, mobility and transportation, human capital, and economy. Each dimension is based 
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on a number of indicators (e.g. governance is based on the strength of legal rights index and the 

corruption perceptions index). In their report, they use a holistic approach to analyse 135 cities 

from 55 countries around the world (see Figure 10). Their report emphasises the importance of 

collaboration between different stakeholders and avoiding a short-term vision.  

 

Figure 10: Cities in Motion Index 2014 (Berrone et al. 2014) 

Smart city rankings definitely draw attention to regional development issues and can initiate 

wider discussions about the future city development strategies. Well-ranking cities can use their 

good ranking results for city marketing purposes. Cities that are lacking a high ranking can use 

the results for sharpening their profile and for making their decisions more transparent. 

(Giffinger & Gudrun 2009) However, it is also argued that the discussions about city rankings 

are mainly focused on the final ranking, totally neglecting the methods and indicators used 

(Giffinger & Gudrun 2009). City officials usually ask for clear results that are easy to 

communicate to the public, ignoring the complexity of city development activities. Also, annual 

ranking results may threaten long-term development strategies in favour of short-term goals 

that bring faster outcomes. (Giffinger & Gudrun 2009)  

There is a large number of indicators against which cities are compared but these indicators 

have not been standardised, they are often not comparable and they often only focus on one 
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single aspect (e.g. environment). In addition, it can be argued that a city being active in all six 

domains, for example, is a poor indicator of a city being truly smart – a few unrelated projects 

in different domains do not make a city smart and can result in a siloed approach. Smart cities 

require a holistic approach due to the interconnectedness of the different city domains as every 

project transcends its individual value and contributes to the city in its entirety (Mortensen et 

al. 2012). As it has been argued that there is no one-size-fits-all model for smart cities (Ben 

Letaifa 2015), each city should create its own strategy and vision, based on which specific 

indicators can be created to evaluate the progress. This approach, however, contradicts the 

whole idea of having city rankings as cities should indeed take different routes based on their 

unique challenges. 

2.2.5 Smart City Capability Framework 

As argued in chapter 2.2.1, each smart city has a distinct set of characteristics and priorities. 

There are three groups of factors causing the differences: technology, institutional and human 

factors (European Parliament 2014) (see Figure 11). The technology factors include the 

physical infrastructure, smart, mobile and virtual technologies and digital networks. Human 

factors include human infrastructure and social capital. Finally, institutional factors include 

governance, policies, regulations and directives. These factors are generally not mentioned or 

described but rather taken for granted, even if they are essential for the success of an initiative. 

(European Parliament 2014) Further research related to the role and impact of these factors is, 

however, lacking.  

 

Figure 11: The Relationship between the Domains and the Factors of Smart Cities (European 

Parliament 2014) 
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A slightly different approach to the technology, human and institutional factors has been 

provided by Deloitte (2015), highlighting the special capabilities that are essential for the 

success of smart city initiatives. The smart city capability framework by Deloitte (2015) (see 

Figure 12) emphasises the necessity for cities to possess six capabilities: data, technology, skills 

and competences, innovation culture, attractiveness and public-private ecosystems. The central, 

most important place in the framework by Deloitte (2015) is the strategy and vision of the city 

– the importance of which was also highlighted in the European Parliament (2014) report. 

According to their framework, the strategy & vision, the six capabilities, as well as the four 

main stakeholder groups - all have an impact on the various smart city projects and solutions. 

The model will be analysed in more detail over the next paragraphs, except for the stakeholder 

analysis that has already been covered in chapter 2.2.2. 

 

Figure 12: Smart City Capability Framework (Deloitte 2015) 

1) Strategy and vision - Central to the smart city capability framework is the vision and 

strategy of a smart city. A clear vision helps to conceptualise the general direction the city aims 

to take, whereas having a detailed strategy ensures realising this ambition. It is argued that cities 

often have a short-term or unclean vision of the future (Ben Letaifa 2015), making them an easy 

target for technology vendors (Vanolo 2013). Even though technology has an important 

enabling role in smart cities, this dimension should only appear after the vision and strategy of 

the city are clear (Ben Letaifa 2015). However, despite the growing interest in smart cities, the 

strategizing process has been largely ignored in the management literature (Ben Letaifa 2015). 
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2) Capability: Data – the era of big data and Internet of Things makes it possible to extract 

real-time data from an array of sensors in public spaces, energy grids and transportation 

systems. (Deloitte 2015) This, in turn, can help to make smarter, data-based decisions (Lycett 

2013). By combining data from multiple sources, smart cities can find yet undiscovered 

opportunities.  

3) Capability: Technology – technology is one of the main enablers for the emergence of smart 

cities. Open networks and connectivity are the foundational infrastructure of smart cities 

(Deloitte 2015). Smart cities require various broadband networks (fixed and mobile broadband 

networks, IoT networks) and multi-purpose sensors. Cities are faced with challenges to manage 

the different standards and protocols used in its infrastructural architecture.  

4) Capability: Skills and Competencies – the numerous disruptive technologies that have 

recently emerged bring along a change in skills and competencies needed in cities (Deloitte 

2015). For example, the big data era has created a high demand for data scientists who can 

process and analyse the enormous amounts of live data that cities collect. Citizens need to be 

technology savvy to benefit from smart solutions and contribute to open innovation initiatives. 

5) Capability: Innovation Culture – smart cities can become truly smart once they learn to 

better utilise and combine the knowledge bases of their stakeholders. (Mortensen et al. 2012; 

Neirotti et al. 2014) Thus, it is generally agreed that smart cities benefit from openness. 

(Deloitte 2015) 

6) Capability: Attractiveness – globalisation and trade liberation has made it easy for people 

and companies to move themselves and their business to wherever they want. (Giffinger & 

Gudrun 2009) This means that offering a good quality of life, and better work and life 

conditions is important for cities to attract talent. The more talented people, the greater and 

more powerful ecosystems can emerge. Talent likes to be around other talent (Deloitte 2015), 

as has been proven in areas like Silicon Valley in the US and many others.  

7) Capability: Public-Private Ecosystems – smart cities cannot rely on pure top-down 

management approach but should rather strive towards numerous public-private partnerships 

that enable co-creation that would otherwise not be possible to achieve. (Komninos et al. 2013) 

Local governments need to identify further potential development areas and actively seek to 
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attract partners that have historically not worked together, in order to enable a creative 

ecosystem. (Deloitte 2015) 

8) Capability: Projects and Solutions – smart cities should aim to achieve a mixture of 

technological and social innovations. The latter could include the creation of a sharing economy 

and various co-creation initiatives. The projects usually start out as small scale and sectoral but 

should from the very beginning be easily scalable. (Deloitte 2015; Mattoni et al. 2015) 

The smart city capability framework helps to understand the factors that influence the success 

of smart city projects. It highlights six main capabilities that cities need in order to become 

smarter. Furthermore, it emphasises the importance of having a vision and a strategy for a city. 

Finally, the outer circle shows the importance of involving all main stakeholder groups in this 

process.  

2.2.6 Smart City Development Stages 

‘Smart cities do not emerge overnight but develop over the years’ (Deloitte 2015). The 

following smart cities development stage model by Deloitte (2015) helps to assess the maturity 

stage of a city and set goals for the aspired future development stage. There are four stages in 

the model: initial, intentional, integral and transformed stage (see Figure 13). For each of the 

smart city capabilities described in the previous section, as well as for the strategy and vision 

dimension, specific characteristics are defined for each development stage. Thus the model 

enables to easily detect the current stage of a city and to plan for the future aspired stage. The 

characteristics of each stage can be fully read in Appendix – Smart City Development Stages. 

 

Figure 13: Smart City Development Stages (Deloitte 2015) 

A smart city in its initial stage can be identified by some unconnected fragments of a vision in 

different departments and a short-term strategy created internally by the city government.  The 

small-scale projects are highly driven by technology push and usually of experimental nature. 

Existing broadband networks are mainly used, whereas initial investments in sensors are made. 
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Data is collected for traditional city processes and not re-used for other purposes. Some datasets 

with historic data could be opened to the public. Smart city initiatives are executed with existing 

competences and without a clear understanding of the skills needed for the future. Private sector 

companies act as technology vendors and the government has low appetite for 

experimentations. (Deloitte 2015) 

In the second, intentional stage, a smart city has a fragmented cross-departmental vision and 

strategy, the focus of which has switched from internal efficiency to user-centricity. The small-

scale projects grow beyond the pilot phase and into cross-departmental initiatives. First IoT 

networks are in place and shared architectures are deployed for some services. This enables the 

emergence of pilots with real time IoT data. Cities start to define data management standards 

and processes. A development plan for required workforce capabilities is created. Government 

is still organised in a traditional way but it slowly becomes open to new ideas and collaboration 

opportunities (through competitions and hackathons). (Deloitte 2015) 

In the integral stage, a smart city has a citywide vision based on thorough assessment of its 

strengths, opportunities and challenges. The user-centric strategy becomes more focused on 

transforming business models, and stakeholders are consulted for strategy development. A 

portfolio of cross-departmental projects is created and its benefits are tracked. A citywide IoT 

platform is implemented and the technology standards are in place. A data platform for real 

time IoT data is set up and data management standards are implemented. Data analytics are 

applied on datasets to provide new insights. The competencies of the workforce are being 

strategically developed, some of which are fairly new (e.g. financial modelling for digital 

business models). Public-private ecosystems that create value for all participants are starting to 

emerge and the willingness to experiment increases. (Deloitte 2015) 

Finally, a city in a transformed stage has a long-term vision and strategy, both of which are 

continuously optimised based on measurement of realised benefits. All stakeholders are 

actively involved in strategy development through co-creation. The citywide projects are agile 

and bring competitive advantage. A cross-organisational technology architecture is in place and 

continuously improved to support innovation. All data is available through a ‘data hub’ via 

open standards and advanced data analytics is used on real-time citywide data. City government 

uses innovative approaches for talent attraction, highlighting flexible working conditions and 

the importance of the positions. The government organisation itself has been fully transformed 
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and is fully able to work in creative ecosystems. The city in general is able to learn and adopt 

new ideas fast. (Deloitte 2015) 

It is important to note that a city can be relatively advanced with regards to some capabilities 

and be less advanced in others, thus covering numerous development stages at the same time. 

Thus, the model makes it easy to comprehend the current situation of the city and plan activities 

to strive towards an aspired future development stage. However, it does not enable the analysis 

of a smart city from the six domain perspective. 

2.3 Research Gap 

As a result of a mixture of technological advancements, the changes in organisational 

innovation and the emergence of a digital economy, a promising new research field on smart 

cities has evolved recently. Our conceptual framework indicates that due to the newness of the 

research field, researchers are only now beginning to move towards an agreement on the 

concept of smart cities. The growing number of published articles on smart cities denotes the 

potential of the concept, whereas many of its aspects are still largely uncovered. In addition, 

not much empirical research has been conducted, since cities are only starting to make their 

first steps towards becoming smart.  

There are only a few articles published about the strategic development of smart cities and about 

the methodology on how cities should transform themselves. One of the few papers published 

on strategizing smart cities by Ben Letaifa (2015) indicates some of the problems that impede 

the transformation of cities to smart cities. These include a lack of a long-term and clear vision 

of the future, having a focus on technology instead of on service provision, a lack of political 

leadership and coordination, a tendency to not involve all stakeholders in the change process, 

and a lack of a clear plan. Ben Letaifa (2015) creates a five-step guideline for smart cities: 

1. Defining a Strategy (focus on setting the Scope) 

2. Mobilising Multidisciplinary actors and resources (focus on setting the Mindset) 

3. Achieving actors’ Appropriation of the project (focus on achieving the required Agility) 

4. Roadmapping (focus on Rigor that allows for the monitoring of the roadmap) 

5. Identification of the required Technologies (focus on service Transformation) 
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This SMART model indicates the general steps in the transformation from cities to smart cities 

and helps to understand the main focus areas in each step. However, this article gives overview 

of this process still on a very general level and does not indicate how cities should implement 

it in more detail. Thus, the model will not find further coverage in this paper. Since no other 

outstanding strategic models were found in the literature, the aim of this paper is to create an 

innovative strategic framework for smart cities by linking together the problems that cities 

currently face with the tools they could use to avoid these difficulties.  

A specific field of research has been devoted to analysing and ranking cities based on a number 

of smart city domains and their specific indicators, as covered in chapter 2.2.4. The rankings 

aim to draw attention to regional development issues and the future of smart cities. On the other 

hand, the rankings also receive a lot of criticism. The counterarguments include the lack of a 

one-size-fits-all model for smart cities and that each city should create its own strategy based 

on its needs. Thus, that it is not fair to directly compare a city that, for example, is focused on 

advancing tourism, with the one that is advancing its high-tech industry. In this paper, a number 

of smart city rankings will be reviewed and compared, in order to analyse how these could 

advise cities in the transformation to smart cities. 

Another novel tool for analysing smart cities is the smart city capability framework by Deloitte 

(2015), covered in chapter 2.2.5. Since the framework is rather recent, it has not found coverage 

in the academic literature yet, nor has it been used for the analysis of a specific city to reveal 

its strengths and weaknesses. The capability framework is complemented with the development 

stage model, giving an understanding of how the capabilities should evolve, as explained in 

chapter 2.2.6. In our analysis, we will test the usefulness of the smart city capability framework 

and the development stage model in order to understand how these could help in solving the 

current smart city problems and enable a faster transition to smart cities.  

Finally, based on a number of strategic problems that cities face in the transformation to smart 

cities that were highlighted in the conceptual framework, a strategic framework will be created. 

For that purpose, the existing analysis tools – city ranking initiatives, smart city capability 

framework and development stage model – will be reviewed and analysed, in order to find how 

combining the tools could help to solve existing smart city problems. Ultimately, the smart city 

literature and the analysis tools will be linked together to enable a structured transition from 

cities to smart cities. 
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3 Methodology 

This part of our paper is concerned with the way in which data collection was made in order to 

answer the research question. However, before uncovering this central point, there are other 

important layers of the ‘research onion’ that need to be peeled away. The methodology of this 

paper was developed based on the metaphor of the ‘research onion’, as introduced by M. 

Saunders, P. Lewis and A. Thornhill (see Figure 14) (Saunders et al. 2009). In order to develop 

an appropriate and coherent research design, we explicitly considered the layer elements of the 

research onion, as explained below.  

 

Figure 14: The ‘Research Onion’ (Saunders, Lewis, Thornhill 2008) 

Research Philosophy: Pragmatism 

The first layer of the research onion – the research philosophy – represents the philosophical 

position that indicates the taken-for-granted assumptions of the way the world works from the 

perspective of the authors. (Saunders et al. 2009) We find that pragmatism is the philosophical 

position that suits our research question the best. According to pragmatism, choosing between 

the positions of epistemology, ontology and axiology is somewhat unrealistic and the research 

question does not unambiguously indicate the positivist or interpretivist position. (Saunders et 

al. 2009) Furthermore, instead of engaging in philosophical debates, pragmatism supports the 
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idea to find the appropriate ways to study what is of value to the researcher. (Tashakkori and 

Teddlie 1998; cited in Saunders, Lewis, and Thornhill 2009) We argue for the pragmatism 

position of our research as it does not fully engage with neither objectivism nor subjectivism. 

This is because of the complexity of the topic and the coverage of different areas, such as 

management, IT, organisational structure, social behaviour etc. Furthermore, it is argued that 

the philosophy of pragmatism focuses on the importance of the practical consequences of the 

findings (Saunders et al. 2009). This applies to our research as we advise smart cities to consider 

our theory based on the strategic framework when addressing the problem of smart city 

development. We aim to provide a detailed understanding of the topic of smart cities in order 

to reveal the real life challenges and to introduce new models and theories, and modify existing 

ones. 

Research Approach: Inductive 

As the topic of smart cities is rather new, with limited but dynamically developing existing 

literature, we decided to apply the inductive research approach to our paper. Our aim in this 

paper is to understand the current developments in the field of smart cities which aligns with 

the characteristics of an inductive approach (Saunders et al. 2009). Furthermore, we strive to 

gain an understanding of the context of smart cities and to exploit the reasons that prevent cities 

from realising the smart city concept. Moreover, we decided on an inductive research approach, 

as in this paper we aim to develop theory in the form of a strategic framework as a result of our 

data analysis. 

Research Strategy: Grounded Theory, Case Study 

In order to identify the gaps in the smart city literature from the strategic perspective and answer 

the first part of our research question, a thorough literature overview is needed. The classic 

grounded theory, or theory building, is often thought of as the best example of an inductive 

research approach (Saunders et al. 2009), and thus one of the two main research strategies used 

for this research. We start with the formation of an initial conceptual framework in order to 

draw conclusions which contain theoretical insights (Saunders et al. 2009). Thereafter, in order 

to build the strategic framework and contribute to the theory, a case study approach is chosen 

to examine the existing tools that are used to analyse smart cities. We collect data regarding 



 39 

Copenhagen in two forms to ensure its validity: semi-structured interviews and documentary 

analysis.  

Methodical Choices: Multi-Method Qualitative 

Our research requires a qualitative approach, as non-numerical insights are needed to answer 

the research question. Furthermore, a multi-method qualitative design will be used due to the 

multitude of aspects that are included in our research objectives. Additionally, answering our 

research question requires a descriptive research to identify the gaps in the smart city literature. 

Thus, we start with a review of the literature, in order to have a clear picture of the underlying 

concepts that we use later in our research. Thereafter, explanatory research is conducted to 

explain how a structured and holistic strategic framework can enable the transformation of cities 

to cohesive smart cities.  

Time Horizon: Cross-Sectional 

Even though researching the development of smart cities could benefit from longitudinal 

studies – e.g. following and analysing a number of cities during their transformation process – 

a cross-sectional study approach was taken due to the time constraints of the thesis writing. 

Consequently, the study focuses more on understanding the general problems that cities tackle 

during the transformation process, on analysing the capabilities that cities should possess in 

order to transform themselves, and on creating a universal strategic framework that cities could 

use throughout the process.  

However, one tool – the development stage model – that enables the longitudinal study of the 

smart city transformation process, is introduced in this paper. For the purpose of this study, it 

is only used to understand when a smart city reaches a transformed development stage and 

when it can be considered a cohesive smart city. Nevertheless, the authors acknowledge that a 

further longitudinal research on smart city development could be beneficial for a more detailed 

understanding of the process.  

Data Collection and Analysis Process 
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Finally, as the central part of the research onion, data collection and analysis is explained in 

more detailed. We have divided it into three parts as depicted on Figure 15: data collection, data 

analysis, and application. Over the next paragraphs, the process diagram will be explained.   

 

Figure 15: Data Collection and Analysis Process 

Data collection started by conducting desk research on the concept of smart cities, the current 

issues, practical implementations, and on existing tools that are used for analysing smart cities. 

We hereby list the authors and papers that have found the most coverage in this paper (see Table 

1). 
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Conceptual 
framework 

Author Publications 

Digital 
transformation 

Yoo, Y., Boland, R. J. Jr., 
Lyytinen, K., Majchrzak, 
A. 

‘Organising for Innovation in the Digitized 
World’ (2012) 

Iansiti, M., Lakhani, K. R. ‘Digital Ubiquity. How Connections, 
Sensors, and Data Are Revolutionizing 
Business’ (2014) 

Smart city 
concept 

de Jong, M., Joss, S., 
Schraven, D., Zhan, C., 
Weijnen, M. 

‘Sustainable-Smart-Resilient-Low Carbon-
Eco-Knowledge Cities; Making Sense of a 
Multitude of Concepts Promoting 
Sustainable Urbanization’ (2015) 

Ben Letaifa, S. ‘How to strategize smart cities: Revealing the 
SMART model’ (2015) 

Mattoni, B., Gugliermetti, 
F., Bisegna, F. 

‘A Multilevel Method to Assess and Design 
the Renovation and Integration of Smart 
Cities’ (2015) 

Caragliu, A., Del Bo, C., 
Kourtit, K., Nijkamp, P. 

‘Smart Cities’ (2015) 

Neirotti, P., De Marco, A., 
Cagliano, A. C., Mangano, 
G., Scorrano, F. 

‘Current Trends in Smart City Initiatives: 
Some Stylised Facts’ (2014) 

Angelidou, M. ‘Smart Cities: A Conjuncture of Four Forces’ 
(2015) 

Smart city 
domains and 
city rankings 

Giffinger et al. 
 

‘Smart Cities: Ranking of European 
Medium-Sized Cities’ (2007) 

Cohen, B. ‘What Exactly Is A Smart City?’ (2012) 
European Parliament ‘Mapping Smart Cities in the EU’ (2014) 
Berrone, P., Ricart, J. E., 
Carraso, C., Ricart, R. 

‘IESE Cities in Motion Index 2014’ (2014) 

Capability 
framework, 
development 
stage model 

Deloitte ‘Smart Cities’ (2015) 

Table 1: Desk Research on the Conceptual Framework 

Once a solid overview was reached about the theoretical concepts, the authors consulted 

practitioners in the form of a semi-structured interviews, focusing on collecting qualitative data 

about their understanding of the smart city concept, details about the smart city initiatives in 
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Copenhagen, and feedback on this research. Two interviews were held with practitioners, as 

described in Table 2.  

Organisation Contact person Interview date and time 

Gate21 Maja Yhde, project manager 9.00-10.00 on June 21, 2016 

Copenhagen 

Solutions Lab 

Kim Spiegelberg Stelzer, coordinator of 

the smart city project board 

13.00-14.00 on August 29, 

2016 

Table 2: Interviews with Practitioners in Copenhagen 

Copenhagen Solutions Lab (CSL) was chosen for the interview, as it is the central coordinating 

body in smart city Copenhagen. They work closely together with the local government, the 

public sector and different knowledge institutions. Furthermore, our interviewee, Kim 

Spiegelberg Stelzer has a background of urban development in Denmark and urban 

management in the Netherlands, he has worked with smart city strategies and initiatives in 

Copenhagen, and he is currently coordinating the smart city project board in Copenhagen. 

Secondly, Gate 21 was chosen for the interview, as it is aiming to develop a central cooperation 

platform in the form of a development and competence centre for smart city Copenhagen. Our 

interviewee, Maja Yhde is a project manager in the organisation, and she has organised an 

international smart city conference in Copenhagen. Therefore, both of our interviewees are 

experts in the field of smart cities and can provide us with valuable insights.  

Based on the data collected from our desk research and from our semi-structured interviews, an 

analysis of the existing practices and new practices is performed on the case of Copenhagen. 

Finally, as a result of the empirical analysis, we propose our own contribution to the research 

field by creating an up-to-date strategic framework for smart city development. Furthermore, 

we demonstrate how a strategic framework enables the transformation of cities to cohesive 

smart cities.
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4 Findings 

4.1 Analysis of City Rankings – the Example of Copenhagen 

City ranking initiatives are currently the main tools that enable a thorough structured analysis 

of smart cities. As already introduced in section Smart City Ranking Initiatives2.2.4, there are 

numerous initiatives that analyse and rank cities according to their smartness. In this section, 

an overview is given on how Copenhagen ranks according to the different rankings. It must be 

emphasised that no two initiatives use the same methodology, so it is impossible to compare 

the results directly. However, such an analysis can give an indication on how much the results 

of such ranking initiatives differ and in which aspects, to understand the value of the tool. 

Furthermore, it will be evaluated whether the tool can contribute to the creation of the strategic 

framework.  

 

Figure 16: City Profile: Copenhagen (Giffinger et al. 2015) 

As described in section 2.2.4, Giffinger et al. (2007) from the Vienna University of Technology 

created one of the first smart city rankings in 2007 with a focus on medium-sized cities. They 

have created similar rankings also in 2013 and 2014. In 2015, they focused on larger European 

cities (with 300,000 to 1 million inhabitants). Whereas Copenhagen did not fit into the criteria 

of their earlier rankings, it has been included in their most recent work. According to their 

methodology, a smart city is a city performing well in 6 key fields of urban development, based 

on the standardised values of numerous specific indicators. As can be seen on Figure 16, 

Copenhagen is ranking above average in all six domains, with Smart People being its most 



 44 

advanced and Smart Living being its least advanced domain. Copenhagen has the maximum 

possible score in the subcategories of ‘Innovative spirit’, ‘City image’, and ‘Lifelong learning’. 

Its least advanced areas included ‘Productivity’, ‘Individual security’, ‘Housing quality’ and 

‘Education facilities’. In comparison with around 100 other cities, Copenhagen ranks as one of 

the most advanced smart cities in Europe. (Vienna University of Technology n.d.)  

In the European Parliament report ‘Mapping Smart Cities in the European Union’, Copenhagen, 

together with 19 other European cities, was assessed in relation to achieving the targets of 

Europe 2020. (European Parliament 2014) According to the research, Copenhagen is regarded 

as one of the six most successful cities, together with Amsterdam, Barcelona, Helsinki, 

Manchester and Vienna. It has been characterised as a city with a large number of initiatives, 

each only focusing on a few of the six domains. Copenhagen has been found to be the strongest 

with regards to targets in Smart Environment (due to CPH 2025 initiative), whereas other areas 

like Smart Governance, Smart Economy and Smart People are ‘lacking depth’ (see Figure 17). 

(European Parliament 2014) It must be noted that in the original report Figure 17 showed the 

distance to ideal – Smart Environment received a score of 0 since every smart city initiative in 

Copenhagen addressed Smart Environment, thus matching the ideal – whereas for the sake of 

easier comparison, the authors have recreated the figure with the opposite logic. It also must be 

emphasised that the whole analysis is only done with regards to Europe 2020 targets, thus not 

covering all smart city initiatives in Copenhagen. This is also the reason for the differences in 

the results with Giffinger et al. (2015) research where Copenhagen is marked as highly 

advanced in the domains of smart economy, smart people, and smart governance.  
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Figure 17: City profile: Copenhagen (European Parliament 2014) 

On a similar note, Boyd Cohen, the author of the Smart City Wheel, introduced in chapter 2.2.3, 

has created a global ranking of smart cities (Cohen 2012a). According to his ranking, 

Copenhagen landed on the eight place. In his ranking of global resilient cities (Cohen 2011), 

Copenhagen achieved a number one ranking due to its commitment to carbon neutrality (CPH 

2025) and since 40% of the citizens regularly commute via bicycle. Cohen also noted that the 

major of Copenhagen emphasised the role of cities as growth engines and the potential of 

cleantech innovation for achieving economic growth (Cohen 2012a). However, he too only 

focused on the environmental smart city initiatives in Copenhagen.  

According to IESE Business School and their Cities in Motion Index (Berrone et al. 2014), 

Copenhagen ranks on the 14th place out of 135 cities worldwide. The leading cities, based on 

their research, are Tokyo, London, New York, Zurich and Paris. According to their report (see 

Figure 18), Copenhagen is most advanced in the fields of technology, governance, urban 

planning and public management. It is least advanced in the domains of social cohesion and 

international outreach. However, compared to their earlier report, Copenhagen has underwent 

a negative change, falling from rank number 9 in 2011 to rank 14 in 2013. 
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Figure 18: City Profile: Copenhagen (Berrone et al. 2014) 

According to the rankings covered in this section, it can be said that Copenhagen is viewed as 

a very advanced smart city. Copenhagen has been honoured with the title of being the world 

leading resilient city, it has been named as one of the six leading smart cities in the European 

Union with regards to achieving the targets of Europe 2020, and it has achieved a high place in 

the global Cities in Motion Index report. However, different reports, based on their different 

objectives, show contradicting results for Copenhagen with regards to the six smart city 

domains. According to the European Parliament report (2014), Copenhagen is very advanced 

only in environmental aspects, whereas other ranking initiatives have also deemed other aspects 

as highly advanced. 

In conclusion, already these few examples show that different city rankings usually produce 

different results due to the varying methodologies used. The reasons for these differences can 

be uncovered only when looking deeper into the methodologies, whereas, as argued in chapter 

2.2.4, the general public is usually only interested in the final ranking. Furthermore, since 

academics and professionals have reached a general agreement that each city should create its 

own smart city vision and strategy based on its goals, strengths and weaknesses, it can be argued 

that city rankings will not be able to capture such differences and might give unfair evaluations 

to some cities. Thus, the authors of this paper would not recommend cities to rely solely on 

such rankings, or at least to supplement these with other tools and methods.  
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4.2 Capabilities and Development Stage Analysis – the Example of Copenhagen 

While Copenhagen performs well in many smart city rankings, we conduct a further analysis 

to see how it performs in relation to smart city capabilities, as introduced in chapter 2.2.5. In 

addition, for each capability, an additional analysis is done to evaluate the development stage 

of Copenhagen (either initial, intentional, integral or transformed stage), as introduced in 

chapter 2.2.6. The analysis also helps to understand the value of these two tools that have not 

been covered in the academic literature before. Furthermore, it will be evaluated whether the 

tool can contribute to the creation of the strategic framework. We first analyse Copenhagen 

based on each capability and then look at how the development of each capability fits into the 

four stages maturity model. Figure 19 concludes the final results for the development stage 

analysis of Copenhagen, the reasons of which are discussed in more detail in this chapter.  

 

Figure 19: Analysis of Copenhagen Based on Smart City Capabilities and Development Stages 

4.2.1 Strategy and Vision 

Copenhagen is still in the process of defining its smart city strategy and therefore has no 

comprehensive strategy yet (Kloppenborg, Boldt, and Hendriksen 2015; Spiegelberg Stelzer, 

pers. comm). The main long-term goal for Copenhagen, adopted in 2012, is to become the 

world’s first carbon neutral capital by 2025 (initiative ‘CPH 2025’). This will be achieved 

through changes in energy production, green mobility and reduced energy consumption. 

(Transform n.d.) CPH 2025 contains a roadmap with around 65 initiatives, five of which are 

under the title ‘Smart City’: a digital infrastructure for public data, support of flexible energy 
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consumption, support of ‘smart house solutions’, local hydrogen production, and an improved 

framework for onshore electricity to cruise liners. (Kloppenborg et al. 2015) Technology and 

data seem to have a central place in most of these initiatives. Seven criteria to characterize smart 

city projects in Copenhagen were developed: (Kloppenborg et al. 2015) 

• Use of data 

• Use of new technologies / using old technologies in new ways 

• Efficient use of resources 

• New ways to involve citizens and stakeholders 

• Innovation or technology-based growth 

• Public-private partnerships 

• Solve more than one problem at a time 

The question about whether a project has to match one or all of the criteria to be considered as 

a smart city project has been left open. It has also been argued that the seven criteria approach 

leaves the question of smart city vision for Copenhagen unanswered – what is the overall 

purpose of becoming a smart city? (Kloppenborg et al. 2015) However, there has been a change 

of focus from technology, data and ICT, to a more goal-oriented approach, focusing on specific 

areas like energy, climate and mobility, reflecting improved coordination across the city 

administration (Kloppenborg et al. 2015). Still, CPH 2025 functions as a stand-alone plan that 

is not properly integrated across the city administration (Kloppenborg, Boldt, and Hendriksen 

2015; Spiegelberg Stelzer, pers. comm). Also, it lacks a strategy for citizen involvement 

(Spiegelberg Stelzer, pers. comm), despite the project needing citizen actions to reach its target. 

(Kloppenborg et al. 2015) Kloppenborg, Boldt and Hendriksen (2015) argue that Copenhagen 

needs to find a way to differentiate itself from other cities to attract foreign investors and 

workforce. Based on these arguments, Copenhagen is evaluated as being in an initial stage with 

its creation of strategy and vision. 

4.2.2 Data 

In order to fulfil its vision of becoming carbon neutral by 2025, to reduce air pollution, traffic 

congestion and carbon emissions, the City of Copenhagen has launched the initiative 

‘Copenhagen Connecting’. Through the intelligent use of data from mobile phones, sensors in 

buses, garbage bins and sewage system, Copenhagen aims to deliver better and faster on these 

goals. Copenhagen Connecting focuses on the entire value chain from generating and collecting 
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the data to processing, distributing and using the data in one single interface – Open Data 

Copenhagen. In 2014, the project won the prestigious international World Smart Cities Award 

in Barcelona for having the ‘world’s best plan for the collection and use of data to create a 

greener city and to improve the quality of life and the city’s business climate’ (Copenhagen 

Capacity 2014) 

Open Data Copenhagen (or Copenhagen Data) is a collection of datasets from Copenhagen 

municipalities providing information about the city’s physical infrastructure, traffic, current 

activities in the area etc. The initiative started in 2013 with the aim of opening up data for 

common use. Open Data Copenhagen strives to build diverse datasets, to provide the right 

platform that can handle different types of data, and to create a bridge that allows to connect 

private and public data for the creation of new solutions. Furthermore, Open Data Copenhagen 

organises hackathons to find new ways to create value, and for establishing new processes and 

tools. In summer 2016, the portal is in beta version, and it consists of 226 historic datasets from 

19 organisations in the categories of geography, transport and infrastructure, children and 

youth, statistics and city finances. For example, ‘Geography’ covers information on parking, 

environmental zones, museums and monuments, meteorology, drainage of rainwater, bottle and 

glass containers’ location etc. The data is available in different formats, such as CSV, 

GeoJSON, xlsx, pdf, etc. (City of Copenhagen n.d.) 

Inspired by Open Data Copenhagen and by other open data initiatives, Open Data DK is a 

nationwide initiative, established in 2014, to enable data-driven growth and transparency in 

public administration. Open Data DK includes historic data from the municipalities of 

Copenhagen, Aarhus, Vejle, Aalborg, Odense and Midtjylland, other municipalities are 

expected to join in the near future. The datasets are of similar nature than the ones on Open 

Data Copenhagen. The project helps to ensure cohesion between municipalities and creates 

opportunities to boost the development of new innovative solutions to benefit the citizens, the 

companies and the municipalities. Both Open Data DK and Open Data Copenhagen use the 

CKAN data platform – a leading open source data portal platform, developed by Open 

Knowledge Foundation – with each of the municipalities being responsible for their own CKAN 

portal that are thereafter combined. (Open Data DK 2016)  

In 2015, Hitachi Consulting was chosen to build an innovative City Data Exchange (CDE) 

platform for Copenhagen in collaboration with the City of Copenhagen, the Danish Capital 
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Region, CLEAN (a Danish cleantech cluster organisation) and a consortium of partners. The 

aim is to establish a city-wide data marketplace that integrates public and private data into a 

single solution for the first time. Wide variety of data from multiple sources between all types 

of users in the city (citizens, city government and businesses) will be for sale, purchase and 

sharing. CDE is mainly designed to enable SMEs, innovative start-ups and developers to be 

able to quickly develop services and software solutions utilizing the datasets. Furthermore, the 

data platform will help Copenhagen, the Capital Region and its businesses to improve their 

operations and provide better services without the necessity to heavily invest in infrastructure 

and data gathering. It also eliminates big data silos for better information sharing with other 

entities. CDE is being created in Copenhagen as part of the vision to become carbon neutral by 

2025, to stimulate business activity and to improve the quality of life. (Hitachi Consulting 2015) 

While based on the Open Data Copenhagen and Open Data DK projects, Copenhagen could be 

classified as being in the intentional development stage in terms of data capabilities. The new 

initiative with Hitachi could mark the first step towards the integral development stage. During 

the writing of this thesis in the first half of 2016, the CDE project is still in its launch phase 

(with 0 bytes of data).  

4.2.3 Technology 

Technology is one of the main enablers for the emergence of smart cities that require various 

broadband networks and multi-purpose sensors for the creation of smart solutions. According 

to the data from the World Bank (2014), Denmark is among the highest ranking countries in 

terms of wired broadband subscriptions – 96 people out of 100 use the Internet (The World 

Bank n.d.). In 2015, 84% of all households and businesses had access to at least 100 Mbit/s 

download and 83% had access to at least 30 Mbit/s upload (Energistyrelsens 2015). Denmark 

is also covered by mobile internet broadband 3G and 4G networks. The telecommunication 

operators also offer M2M solutions that allow the monitoring and remote management of 

machines – for example, Net 1 Scandinavia covers 90% of Denmark, Sweden and Norway with 

is base stations (Ericsson 2016). IoT Denmark has acquired rights to SIGFOX technology, an 

open but secure ultra narrow band IoT network that already has millions of connections in many 

European countries, and intends to have it in place in Denmark by the end of 2016 (IoT 

Denmark A/S n.d.). Companies and universities are also investing their time and money in 

sensor technologies. In many of the Living Labs in Copenhagen, they are already testing multi-
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purpose sensors and various network solutions (e.g. in DOLL Living Lab the sensor networks 

and communication system is tested) (Gate21 n.d.). Based on these characteristics, it can be 

estimated that Copenhagen is in-between the initial and intentional development stage in terms 

of technology. 

4.2.4 Skills and Competences 

The numerous technological disruptions that have taken place recently have drastically changed 

the skills and competences required in a city. Investments in skills can trigger innovation and 

growth, increase productivity and move production up the value chain (European Commission 

2012). European education systems, however, fall short in providing the necessary skills and 

the mismatches are a growing concern for competitiveness in Europe (European Commission 

2012). Denmark is no exception – many companies have problems finding the skills they 

require, according to a study by the Human Capital Analytics Group in Copenhagen Business 

School (2016). It is estimated that the skills gap will remain and may even grow, especially 

among engineers, scientists, IT-workers and skilled productions workers (CBS Human Capital 

Analytics Group 2016). The skills gap is the highest in the Copenhagen area and amongst 

companies expecting growth in Denmark (CBS Human Capital Analytics Group 2016). As the 

key industries in Copenhagen include smart city, ICT, cleantech, life sciences, the creative 

industries and transport & logistics (Anon n.d.), the companies in Copenhagen might 

experience problems with finding the right skillsets from Denmark. The skills gap was 

confirmed during both of our interviews with the smart city practitioners, both highlighting the 

need for data and IT experts. (Spiegelberg Stelzer, pers. comm.; Yhde, pers. comm.) 

In order to recruit international high skilled employees to Denmark, a non-profit organisation 

– Copenhagen Capacity – has been created. The organisation supports both small and large 

corporations, universities and research institutions in finding the right skilled employees. They 

have initiated an online job portal – Talent Attraction Denmark (Copenhagen Capacity n.d.) – 

offering job opportunities in the fields of IT, cleantech and life sciences. The website also 

emphasises the good living and working conditions in Denmark. They note that finding special 

skills among Danish candidates can be difficult and bring out that recruiting international 

employees offers numerous advantages: easy access to cultural competence and global market, 

diversity in workplace, enhance competitiveness and improving company’s image. Moving to 

Denmark has been made easy for foreigners with the app ‘Move to DK’ that gathers the most 
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important information about legislation, accommodation and working in Denmark. The 

organisation also helps with bringing together companies and students by organising case 

competitions through which businesses can find new talent and fresh perspectives and students 

can get insights into real business challenges. Furthermore, Copenhagen Capacity can help with 

recruitment campaigns and with offering their expert advice. (Copenhagen Capacity n.d.) 

The fact that Copenhagen has a special institution for skills and talent attraction, gives an 

indication that Denmark is aware of the importance of this capability. Based on the ongoing 

activities, it can be evaluated that Copenhagen is already in the integral development stage and 

approaching the final, transformed stage.  

4.2.5 Attractiveness for Businesses and Talents 

In Copenhagen there are numerous non-profit and for-profit initiatives that work on creating a 

favourable entrepreneurial environment, reaching international talent and attracting them to 

Denmark, as well as facilitating the moving and the social integration for expats.  

Copenhagen Capacity is the official organisation for investment promotion, for supporting and 

assisting foreign companies, investors and talents in identifying, releasing and capitalising on 

business opportunities in Greater Copenhagen. Furthermore, Copenhagen Capacity assists 

businesses in Denmark in attracting foreigner talent. They do so by numerous initiatives, such 

as Company Challenge, Employer Branding Toolbox, Recruitment Campaigns, Move to DK 

app, Get an Export Expert, Talen Attraction Denmark, Global Talent Network and Company 

Service Package. As an example, the Company Challenge is a free service that Copenhagen 

Capacity provides for companies. Based on the companies’ human resource needs, Copenhagen 

Capacity selects a group of talented international students and organises a Company Challenge 

day based on a case challenge where the companies can test students for future employment. 

Just as company challenge, the rest of the initiatives focus on how to attract talent to Denmark, 

to facilitate the process for companies, to harness the international talent living already in 

Denmark and to ease the moving and the integration for international workforce by providing 

up-to-date information besides their effort to attract foreigner investors to Copenhagen. 

(Copenhagen Capacity n.d.) 

Copenhagen School of Entrepreneurship (CSE) is another organisation that helps to create a 

favourable entrepreneurial environment in Copenhagen by providing free services to young 
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entrepreneurs. CSE Lab is the largest incubator in Denmark, where start-up companies from a 

wide range of sectors are provided with online tools, workshops, continuous supervision and 

support in close collaboration with external coaches, mentors and business partners. 

(Copenhagen Business School n.d.) 

Expat in Denmark is the main digital information platform for expats, Danish re-pats and 

globally oriented Danes, with the goal to contribute to making Denmark an attractive place to 

live and work. Expat in Denmark is managed by DI Consortium for Global Talent that is part 

of the Confederation of Danish Industry. (Industri n.d.) 

There are also numerous smaller initiatives for attracting businesses and talent, indicating that 

Copenhagen (and Denmark in general) sees the importance of being an attractive counterparty 

for its stakeholders. In the private sector, Confederation of Danish Industry, a privately 

organised and funded organisation, has the mission to provide the best possible corporate 

conditions for the Danish industry. (Confederation of Danish Industry n.d.) Many universities 

offer numerous programmes in English, thus attracting foreign students, many of whom may 

stay in Denmark after the end of the studies. All foreigners are also offered free Danish courses 

to help them blend in. Hence, just like for the skills and competencies capability, the 

development stage of attractiveness for businesses and talent is evaluated to be in the integral 

stage, approaching the transformed stage.   

4.2.6 Public-Private Ecosystems 

As argued in the conceptual framework, smart cities can benefit from openness and will become 

truly smart once they learn to combine the knowledge bases of their stakeholders – public and 

private sector, academia and citizens. Copenhagen has initiated numerous living labs, bringing 

together municipalities, companies and knowledge institutions. These living labs are organising 

projects, experiments, competitions and hackathons to encourage companies and citizens to 

offer novel solutions to improve city services.  

In November 2014, Copenhagen inaugurated Copenhagen Solutions Lab (CSL) – a smart cities 

incubator – to become the coordinating body between the city, companies and citizens 

(Transform n.d.). The aim is to identify and understand the challenges in the city, develop 

solutions and test them. Their main focus areas include new ITC solutions, reduced carbon 

emissions, building a new big data infrastructure platform and implementation of sensors that 
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create real time data (Copenhagen Solutions Lab n.d.). They hold various hackathons, 

conferences etc. CSL is involved in the projects of Open Data Copenhagen and City Data 

Exchange. CSL works on expanding the open datasets continuously and it encourages citizens 

to contribute to their expansion by sharing ideas, requesting data etc. (Copenhagen Solutions 

Lab n.d.)  

 

Figure 20: Living Labs in the Copenhagen Area (Gate 21) 

Gate 21 is a triple helix organisation – a partnership between municipalities, companies and 

knowledge institutions – that works towards a common goal of making Copenhagen the leading 

region for green transition and growth. (Yhde; pers. comm.) It contributes to the establishment 

and knowledge sharing of Living Labs (see Figure 20) – testbeds for the development and 

showrooms for the demonstration of smart city solutions. Gate 21 has five focus areas: buildings 

and cities, transportation, energy and resources, green growth, and smart city. (Yhde; pers. 

comm.) They have received international attention with their Danish Outdoor Living Lab 

(DOLL) where they have tested numerous outdoor lighting technologies and an intelligent 

integration of sensors and Wifi, providing new opportunities for municipal smart city services. 

Gate 21 also organises hackathons to combine the knowledge of the private and public sector, 

students and researchers. (Gate21 n.d.) 



 55 

CLEAN is the green energy and environment cluster of Denmark, with projects and 

collaborations that contribute to green growth and innovation. CLEAN is a focal point in 

providing knowledge, talent and collaboration between small and large companies, government 

and institutions. As a non-profit entity, they do not close deals directly or negotiate commercial 

contracts, but rather create collaborations that lead to new solutions and ultimately to deals 

being closed. CLEAN has launched the City Solutions Platform (CSP), a project expected to 

run for 2 years, to support early engagement between cities and the private sector to accelerate 

the deployment of climate solutions. (Clean n.d.) 

It must be noted that not all public-private partnerships in Copenhagen are mentioned in this 

section – due to their substantial number. For the purpose of this paper, the most relevant 

organisations for smart city solutions are described. From these triple helix organisations, it can 

be seen that the local government is becoming an active party in these ecosystems. The smart 

city practitioners also argued that Copenhagen is good at making partnerships, focusing on 

commercial procurement and collaboration (Spiegelberg Stelzer, pers. comm). Even if the 

government organisation itself has not yet changed enough to reach the transformed 

development stage, it can be evaluated to be in the integral stage. 

4.2.7 Innovation Culture 

There seems to be growing awareness in Copenhagen about the importance of openness and 

experimenting with new ideas. Apart from the living labs, there are also numerous other types 

of labs that enable tech enthusiasts, engineers, or students and citizens in general to engage with 

innovation. Not all of this is directly related to smart cities, but more about promoting 

innovation and entrepreneurship in general. 

Mindlab is a cross-governmental innovation unit that is part of three ministries and one 

municipality: the Ministry of Business and Growth, the Ministry of Education, the Ministry of 

Employment, and the Municipality of Odense. It involves citizens and businesses in creating 

new solutions for society. (Mindlab n.d.)  

Fablab Northwest is a manufacturing laboratory that offers a high-tech workshop and a 

knowledge network to everyone who is interested in innovating. In the workshop, users can 

develop and build things and experiment with the manufacturing process with laser cutters, 3D 

printers etc. Fablab Northwest is part of more than 250 other Fablabs, first of which was 
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established in 2002 by MIT in the US. According to their ideology, part of the innovation that 

occurs in Fablab should always be made available for the society. Each local network organises 

workshops, lectures and courses about the use of the tools etc. (Fablab Danmark n.d.)  

Similar innovation hubs exist in some of the universities in Copenhagen. For example, 

Technical University of Denmark (DTU) opened its Skylab in 2013 to support student 

innovation and entrepreneurship. In Skylab students can test their innovative ideas, share 

knowledge and collaborate with external partners. (Arndt 2016) 

The fact that so many living labs and innovation hubs have been established over the recent 

years gives an indication that there is a growing awareness for the need to become more open 

and experiment with new ideas. Since most of these initiatives are fairly recent, it will take 

some time to change the mindset of the people and organisations to increase the willingness to 

experiment and to find new ways for collaborations. It can be estimated that Copenhagen is 

currently in the intentional development stage with its innovation culture, soon ready to 

approach the integral stage.   

4.2.8 Projects and Solutions 

In this section, a general overview of the smart city projects and solutions in Copenhagen is 

provided. Many of the projects are related to the CPH 2025 vision and thus mainly focused on 

smart environment and smart mobility. Most of the projects are still in their pilot phase and 

experimental, not cross-departmental nor following city-wide or international standards (many 

of which do not even exist yet) (Yhde, pers. comm.). In a way, this ‘pilot sickness’ is seen as 

something good, due to the importance to fail fast and not spend too many resources on 

solutions that have no future (Spiegelberg Stelzer, pers. comm). Some data-related projects, for 

example the CDE and Open Data Copenhagen, indicate the emergence of cross-departmental 

projects, and a growing need for city-wide solutions, processes and standards. Copenhagen has 

recently established a project board that includes representatives from seven administrations in 

Copenhagen, whereas the board has no formal power nor a budget yet (Spiegelberg Stelzer, 

pers. comm). Thus, the development stage of the projects and solutions in smart city 

Copenhagen will be evaluated to be in the intentional stage. There is still a long way to go to 

achieve a cohesive city-wide portfolio of projects that deliver recurring successes.  
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In conclusion, Copenhagen has its various smart city capabilities in different development 

stages. Many of the capabilities are still in their very early stages, like strategy and vision, data, 

innovation culture, and projects and solutions. Some capabilities, on the other hand, are in a 

rather advanced stage, like public-private ecosystems, skills and competences, and 

attractiveness for businesses and talent. Further advancement of these capabilities will require 

a change of mindset from the local government, as the projects need more cross-departmental 

collaborations in order to scale up and reach their full potential. In addition, it will require the 

sharing of cross-departmental processes and standards, and the further involvement of external 

stakeholders.  

This analysis, as compared to the analysis of smart city rankings (see chapter 4.1) gives a 

completely different selection of insights and background to the smart city initiatives in 

Copenhagen. For example, the reason for Copenhagen to perform extremely well in 

environmental rankings, can be explained with its vision of becoming carbon neutral by 2025. 

Performing the smart city capabilities analysis thus allows to identify the reasons why a certain 

city might outperform others in smart city rankings – due to possessing the necessary smart city 

capabilities. Conducting this analysis enables to uncover more about the current situation and 

the main improvement areas in a city. Furthermore, the development stage model enables to 

emphasise the dynamic nature of the transformation process, indicating the directions for the 

future.    

4.3 The Creation of the Strategic Framework 

The authors of this paper feel that there is a lack of theoretical guidance for the development of 

smart cities. The existing theories, frameworks and tools all have their limitations, some of 

which have been covered in the previous sections of this paper. In this section, we combine the 

best features of the existing theories, in order to propose a strategic framework for smart city 

development. Based on our theoretical research, we find that there are general trends, universal 

challenges, common mistakes and contradicting theories that helped us to outline the elements 

that our strategic framework draws on, mixed with ideas from existing models. The strategic 

framework aims to assist cities in analysing themselves while providing guidance to finding 

actionable insights for both short and long term. 
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Figure 21: Strategic Framework 

The proposed strategic framework is created as a circular flow model, as shown on Figure 21. 

The first step of the model instructs mapping the current situation in a city. For that purpose, 

we advise to use the SWOT and the stakeholder analysis, without restraining to those tools. 

Having a deep understanding of the current situation greatly contributes to creating a vision that 

aligns with the ultimate goals of the city. Thereafter, based on the discovered needs throughout 

step 1, the second step is to create a clear, long term vision for the city. Having a clear vision 

and strategy allows a city to focus its energy and resources on what brings the most value 

(Deloitte 2015) The third step emphasises the importance of creating a strategy that considers 

the smart city domains and capabilities and ensures the realisation of the goals. Finally, the 

fourth step advises to create a detailed project plan that aligns with the strategy and vision of 

the city. Furthermore, specific indicators could be assigned in order to evaluate the impact of 

the projects. The framework is constructed as a circular flow, indicating the need to revise the 

steps repeatedly. As a demonstration of the framework, it is applied to our case city 

Copenhagen. While we believe that this sequence of logic can be applied generally to any city, 

we also believe that this approach provides a great help to engage the individual characteristics 

of each city. 

4.3.1 STEP 1: Mapping the Current Situation 

Before a city starts setting targets for itself, it should benchmark its current situation and clarify 

its main challenges and opportunities. (Cohen 2012b) This is an important step as each city is 

different and has unique needs. Furthermore, starting with mapping the current situation helps 
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to create a truly relevant and useful vision and strategy. Thus, as the initial step of the strategic 

framework, conducting an initial assessment with different methods is suggested. We have 

decided to apply a SWOT and a stakeholder analysis for the city of Copenhagen, even though 

we do not restrict the assessment process to these methods only. 

4.3.1.1  SWOT 

We conduct a SWOT analysis on Copenhagen, in order to have a better understanding of the 

present state of the city through analysing its strengths, weaknesses, opportunities and threats.  

Strengths 

Technological infrastructure 

Project board 

Public-private partnerships 

Innovation culture 

Weaknesses 

Lack of a clear, long term city vision 

Lack of a strategic plan 

Lack of political leadership and coordination 

Citizens are not involved 

Opportunities 

Attractive economic environment for investors and 
skilled workforce 

EU funding opportunities 

Smart city solutions from other cities 

Threats 

Technology push 

Privacy issues 

Fast changes in technology 

Knowledge siloes 

Table 3: SWOT Analysis of Copenhagen 

To start with the strengths, there are already many initiatives aiming to turn Copenhagen into a 

highly developed smart city. The city has an advanced technological infrastructure that makes 

it easier to test new solutions. Moreover, the fact that Hitachi decided to build the first data 

exchange platform for cities in cooperation with Copenhagen can entail numerous new 

opportunities for the near future. Furthermore, in order to manage the different ongoing 

initiatives better, Copenhagen has recently created a project board with members from seven 

administrations (Spiegelberg Stelzer, pers. comm) - this can be seen as a good first step towards 

eliminating knowledge siloes and facilitating better communication amongst stakeholders. 

Copenhagen also seems to be aware of the importance of public-private partnerships to find 

novel collaboration opportunities. Finally, the activities of different living labs and innovation 

labs indicate the willingness to experiment with new ideas and demonstrate the strong 

innovation culture in Copenhagen.  



 60 

A number of weaknesses can also be identified in Copenhagen. The city does not yet have a 

smart city vision or strategy, as confirmed by Spiegelberg Stelzer (pers. comm) and our 

documentary analysis. The main long-term goal of Copenhagen is related to CPH 2025 Climate 

Plan that only focuses on the environmental and mobility issues in Copenhagen and is not 

specifically a smart city programme. While CPH 2025 contains a strategic plan, it only 

elaborates on project creation for the domains of smart environment and smart mobility. Thus, 

Copenhagen lacks an overall smart city strategy that is adopted by the city (Spiegelberg Stelzer, 

pers. comm). Furthermore, even though Copenhagen already has a dedicated smart city project 

board, it does not have any formal power nor a budget yet (Spiegelberg Stelzer, pers. comm). 

The board does not directly coordinate the different smart city initiatives but serves as a 

platform for discussion. Expanding the role of the project board or strengthening the position 

of any other coordinating body could entail further opportunities for Copenhagen. The lack of 

citizen involvement has also been acknowledged as a possible weakness (Spiegelberg Stelzer, 

pers. comm).  

As to opportunities, Copenhagen in general is an attractive destination for skilled international 

workforce because of its dynamic economy and great work conditions. As Denmark is part of 

the European Union, Copenhagen is eligible for numerous grants and funds offered for smart 

city development by the European Union. Abundant resources have been allocated in the 

pursuit of smarter cities all over Europe (Vanolo 2013), thus making it easier to receive funding 

for different smart city projects. Moreover, as smart cities are a global trend, solutions from 

other cities could be used as guidance when new projects are started.  

There are several external threats that can cause complications in the smart city transformation 

process in Copenhagen. The threat of technological push becoming dominant over the actual 

goals of the city can easily occur – especially when a city does not have a specific vision or 

strategy in place, just like in the case of Copenhagen. This points out the importance of having 

an overall strategy and a coordinating body to eliminate the technology push trap. Moreover, 

fast changes in technology and regulations can easily leave current projects and solutions 

outdated. As an example of this, Spiegelberg Stelzer (pers. comm) mentioned how Copenhagen 

had made large investments in the Wi-Fi technologies throughout the city, whereas more recent 

technologies are already cheaper and more effective. Furthermore, smart cities in general have 

to be aware of privacy issues stemming from the constant monitoring and data collection. 
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Finally, cities should be aware of the threat of knowledge siloes which is usually caused by the 

lack of cooperation between the different stakeholder groups. 

4.3.1.2 Stakeholder Analysis 

Identifying and exploiting the current stakeholder groups and their roles, interests, influence 

and interconnectedness is also part of mapping the current situation of the city. Having a good 

understanding of the main stakeholder groups helps to learn about how they can be engaged, 

how they can contribute and what the necessary actions are in order to manage them better. As 

a demonstration, we analyse the role and the interconnectedness of the main stakeholder groups 

in Copenhagen, based on our semi-structured interviews with the smart city practitioners. To 

go into more detail, we are looking into the public sector, citizens, big private companies, small 

entrepreneurial companies, universities and intermediary organisations. 

Public sector. In Denmark, municipalities are the main buyers of smart city solutions. The 

public sector has a big buying muscle, therefore they can highly influence the direction of 

innovation and the development of smart city solutions. (Yhde, pers. comm)  

Citizens are the users of the infrastructure of the city, therefore, when searching for solutions 

for city issues, their knowledge and feedback can be highly valuable. By definition, a solution 

is only smart if it makes life easier for the people of the city. (Yhde, pers. comm) Thus, it is 

important to engage the citizens in the smart city initiatives. Their knowledge can be harnessed 

through open innovation. Hackhatons can be a great example of how citizens can contribute to 

solving city issues and developing smart city solutions. (Yhde, pers. comm) According to CSL, 

however, Copenhagen does not yet perform well in involving citizens in smart city projects. 

(Spiegelberg Stelzer, pers. comm) 

Big private companies have the capital to innovate, to invent and to make solutions become a 

reality. Due to their financial and intellectual capital, they are powerful actors. The challenge 

in the smart city context is to make them listen to the needs of the city and the municipalities. 

Otherwise, they can easily force technology push on cities by offering standardised products to 

city officials. Big private companies are also often the source of expertise. As an example, to 

make use of big data, there is a need for experts in data analysis, but the number of such experts 

is very limited and they are usually already employed by private companies. (Yhde, pers. 

comm) 
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Small entrepreneurial companies also have their role in the smart city agenda, as they can be 

a great source of innovation. Involving them in partnerships with more capital-heavy companies 

is critical because small entrepreneurial companies often do not have the resources to further 

develop their ideas. (Yhde, pers. comm) 

Universities, with their academic knowledge and expertise, can also be a great source of finding 

novel solutions. However, in order to make universities engage with truly relevant and useful 

researches, they need to be kept in the loop and involved more in different smart city initiatives. 

(Yhde, pers. comm)  

Intermediary organisations. Intermediary organisations act as an intermediary between the 

public and the private sector. Their role often includes communication amongst stakeholders 

and coordination of the smart city activities in a region. We hereby briefly discuss the roles of 

two intermediary organisations: Copenhagen Solutions Lab and Gate21. 

Copenhagen Solutions Lab (CSL) is one of the most important smart city actors in Copenhagen. 

Its aim is to function as a governing body for smart city projects across all sectors in 

Copenhagen. It has a conscious focus on establishing stakeholder collaboration and it constantly 

works on breaking down knowledge siloes by working across municipalities. A good example 

of this is the newly established project board which serves as a platform for discussion and 

project coordination between the delegates from seven administrations. Furthermore, CSL 

claims to have established good relationships with the public sector and the universities. 

(Spiegelberg Stelzer, pers. comm)  

Gate21 strives to help to create an ecosystem for stakeholder collaboration. As it is in contact 

with the different living labs, the municipality, small entrepreneurial companies and big private 

companies, it is in the position to fulfil the role of a coordinator. It can keep in touch with all 

stakeholder groups – deliver projects to big private companies, communicate gaps and ideas to 

the municipalities, and help small entrepreneurial companies, ‘hackers’ and private companies 

to collaborate. It mainly works on solutions based on requests from the municipalities. (Yhde, 

pers. comm) 

There seems to be a conscious focus on establishing communication and cooperation amongst 

stakeholders and on creating a suitable ecosystem in Copenhagen. While CSL was founded 
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with the aim to function as a governing body for smart city coordination, Gate21 seems to have 

a very strong network and platform for collaboration as well. Both of the organisations have a 

good understanding of the importance of collaboration and stakeholder involvement. They 

seem to be the key coordinators of stakeholder collaboration in Copenhagen. In Table 4, we 

have categorised the different stakeholder groups in Copenhagen into four categories, based on 

their current roles and importance.  

High power, more interest 

Intermediary organisations – CSL, Gate21;  

Municipalities;  

Private companies with smart city profile – 

Hitachi, etc. 

High power, less interest 

Universities, research institutions 

Low power, more interest 

Small entrepreneurial companies 

Low power, less interest 

Citizens 

Table 4: Analysing the Stakeholders in Copenhagen 

We can conclude with some general recommendations regarding stakeholder management in 

smart cities. We have argued the importance of cooperation between stakeholders in the smart 

city development process – mainly with regards to breaking down knowledge silos, as it can 

improve communication and knowledge sharing. Conducting a stakeholder analysis in the 

initial stage and revising it later can eliminate the emergence of uncoordinated, independent 

and overlapping projects led separately by different stakeholders. Furthermore, it helps to 

manage the capitalist influence of private companies and highlights the importance of engaging 

and informing citizens from early on.  

To turn a city into a smart city, it is essential to have a central governing body that serves as the 

main coordinator of the smart city development process and that has a clear overview of the 

activities of all the stakeholders. We recommend that the governing body includes decision 

makers from all the most powerful stakeholder groups. Furthermore, we support the idea of 

actively and consistently involving main stakeholders in the creation of a long term vision and 

strategy, for which we provide further guidance in the next section. 
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4.3.2 STEP 2: Setting the Vision 

One of the main purposes of the proposed framework is to emphasise the importance of having 

a clear, long term vision and strategy from the beginning of the smart city development process. 

According to Bennis and Nanus (1985), a vision is a mental image of a possible and desirable 

future state, a condition that is better in some important ways than what now exists, with special 

focus on the characteristics of being realistic, credible and attractive (Bennis and Nanus 1985; 

cited in Testa 1999)  

Creating the vision of a smart city is suggested in this strategic framework as the second step, 

due to the importance of gaining an overview of the current situation beforehand, in order to 

formulate a realistic and relevant vision. As already argued, there is no one-size-fits-all model 

for smart cities. Furthermore, a city should not just strive to become the best smart city in the 

world, or initiate smart city solutions simply because of technology push. Instead, a city should 

embrace its unique needs and characteristics when creating a vision, as it will serve as a 

guidance throughout the smart city transformation process. We support the idea of considering 

local needs and focusing on pain points when creating the strategy and vision for a city. 

For creating the vision, the smart city wheel (Cohen 2012b) could be used for inspiration. Each 

city should start with identifying the smart city domains that are the most important for them. 

The vision of the city can have a higher priority over certain domains due to the unique needs 

of the city. However, as it is highly recommended for a city to be engaged in all smart city 

domains, the vision should be created with a cross-domain mindset. 

As it was described before, Copenhagen has formulated a long term goal for itself with the CPH 

2025 initiative, which has the aim of turning the city into the first carbon neutral capital by 

2025. This plan indicates that Copenhagen prioritises the domains of environment and mobility. 

However, as previously mentioned, CPH 2025 is not regarded as a smart city vision 

(Spiegelberg Stelzer, pers. comm). Therefore, Copenhagen is lacking one of the fundamentals 

for developing into a cohesive smart city by not having a clear long term vision. This limitation, 

however, is acknowledged by the smart city practitioners in Copenhagen (Spiegelberg Stelzer, 

pers. comm). As the next step of the strategic framework – creating the strategy – should be 

built on the vision of the city, we argue that Copenhagen would benefit from formulating an 

overall smart city vision before it can create a structured and focused smart city strategy. 



 65 

4.3.3 STEP 3: Formulating the Strategy 

According to Mintzberg, a strategy is a consciously intended course of action, a guideline or a 

set of guidelines to deal with a situation. He highlights two characteristics: being created in 

advance of the action to which it applies, and being developed purposefully and consciously. 

(Mintzberg 1987) Specifically applied to management, “strategy is a unified, comprehensive, 

and integrated plan…designed to ensure that the basic objectives of the enterprise are achieved” 

(Glueck 1980; cited in Mintzberg 1987). Ben Letaifa describes strategy from a smart city 

perspective as “designing and steering a common vision of the city” (Ben Letaifa 2015). 

In this framework, we suggest to formulate the strategy according to the fourth stage of the 

development stage model by Deloitte (2015). This means that the strategy should be subject to 

continuous optimization in an agile environment. Furthermore, users and stakeholders should 

be actively involved in the strategy development through co-creation and strategic investments.  

Finally, strategy should have a clear impact on realizing the long term vision. (Deloitte 2015) 

We are looking at strategy creation from two perspectives: based on smart city domains and 

smart city capabilities. Firstly, smart city domains enable to find the focus areas of a city. Smart 

city capabilities, on the other hand, help to identify the specific capabilities required for smart 

city transformation. Furthermore, the capability approach complements the domain approach, 

helping to find synergies and interdependences. Both of these approaches will be introduced 

later in this section. We expect these perspectives to give an indication of the targets and 

projects that need to be initiated to achieve the vision. 

4.3.3.1 Smart City Domains 

Despite the fact that we highlighted some limitations of the six domain model earlier in this 

paper, we believe that it serves as a good starting point for defining the strategy, as it is simple, 

straightforward and captures the basics of a smart city in a structured way. Our proposal is to 

look at the six domains and consider how each of the domains can contribute to achieving the 

vision, and to decide their priority level, according to the table below. Based on these priorities, 

targets can be set and projects can be initiated. For a better demonstration, we will use the case 

of Copenhagen. As Copenhagen does not have a smart city vision yet, we use the CPH 2025 

plan, as it serves as a good demonstration of our idea of structuring the strategy from the aspects 

of the smart city domains (see Table 5). 
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Smart City 
Domains 

Priority (high/ 
medium/low) 

Targets Projects 

Smart economy Low - - 
Smart 
environment 

High • Reduction of heat consumption  
• Reduction of electricity consumption 
• Installation of solar cells  
• District heating in CPH is carbon 

neutral 
• Biomass and wind power exceeds total 

CPH requirements 
• Bio gasification of organic waste 
• Reduce energy consumption in city 

administration buildings  
• All city administration meet 

requirements of 2020 classification 
• Energy consumption for street lighting 

halved 
• 60,000 sqm of solar cell panels 

• Prevention, separation 
and reuse of plastic 

• Remote meter reading 
and systems to register 
energy consumption 

• Lighthouse projects 
within climate 
retrofitting and 
climate-adapted new 
buildings 

• Replace street lighting 
• Infrastructure for 

electric charging 
stations 

Smart Living Low - - 
Smart People Low - - 
Smart 
Government 

Low - - 

Smart Mobility High • 75% of journeys on foot, by bike or by 
public transport 

• 50% of all journeys to work/education 
by bike 

• Public transport usage increase 
• Public transport is carbon neutral 
• 20-30% of all light vehicles use new 

fuels 
• 30-40% of all heavy vehicles use new 

fuels 

• Infrastructure for 
vehicles using new 
fuels 

• Energy efficient 
operation of Metro and 
S-train 

• Etc. 
• Traffic management to 

improve traffic flow 
• Eco driving courses 

Table 5: Smart City Domains for CPH 2025 

In Copenhagen, the focus is on smart environment and smart mobility, which align with the 

city’s vision of becoming the first carbon neutral capital by 2025. CPH 2025 articulates the sub-

targets and a roadmap that helps to achieve the vision, focusing mainly on the domains of 

environment and mobility. The importance of collaborating with the business community, the 

government, different organisations and research institutions is acknowledged. (The City of 

Copenhagen 2012) 

Green mobility, a collection of smart mobility projects, helps to achieve the vision by 

contributing to the reduction of CO2 emissions. The goals within smart mobility in Copenhagen 
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are well articulated in the CPH 2025 report. The focus of these goals is on increasing the 

proportion of journeys done by foot, bike or public transport. Furthermore, it is planned to 

introduce the use of new fuels for light and heavy vehicles and to make the public transport 

carbon neutral. Projects included under green mobility include the City of Cyclists and 

Intelligent Traffic Systems. (The City of Copenhagen 2012) 

Under smart environment, there are three main areas: Energy Consumption, Energy Production 

and City Administration Initiatives with clear goals and specific initiatives for each area. 

Energy Consumption focuses on initiatives that focus on building and renovating buildings to 

function in a more energy efficient way. Energy Production focuses on broadening the use of 

renewable energy and recycling, with initiatives focusing on building wind turbines, a biomass 

power plant, organic waste treatment etc. City Administration Initiatives focuses on setting a 

good example by making the city administration buildings, vehicles and energy consumption 

more energy efficient. (The City of Copenhagen 2012) 

This above is only a highlight of the main points of the CPH 2025 Plan, however it demonstrates 

well that the CPH 2025 initiative is taken seriously, as it has a long term vision and a detailed 

roadmap. However, while the main areas of the plan - mobility and environment – are very 

detailed, there is no structured plan on how data, technology or other capabilities can contribute 

to the goals of Copenhagen. We believe that a further analysis of smart city capabilities is 

needed to enable a more detailed and deliberate smart city strategy.  

4.3.3.2 Smart City Capabilities 

As argued in chapter 2.2.4, only applying the six domain model for creating a smart city strategy 

can result in a ‘siloed’ approach (see Figure 22)  – individual departments initiating individual 

projects that fail to create synergies and interdependencies on a higher level. For example, a 

smart environment project could be collecting its data to a different platform than a smart 

mobility project, resulting in numerous overlapping data platforms. Instead, we argue that there 

are some smart city capabilities that need to be developed across all domains, in order to benefit 

from the interdependencies between the domains. Smart city capability framework, as 

introduced in chapter 2.2.5 and applied to Copenhagen in chapter 4.2, is a useful tool for that 

purpose. It emphasises the main capabilities that smart cities need to possess, enables to identify 
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the current development stage of each capability in a city, and allows to set future goals based 

on the vision and priorities of the city.  

 

Figure 22: ‘Siloed’ Cities  

Evaluating the difference between the current and future state of the capabilities can give a 

good indication on how much development work is needed, what targets should be set and 

which projects should be initiated. In Table 6 we have created a tool for analysing the current 

and future development stages of the smart city capabilities, together with an estimation of the 

priorities, the targets that should be set and the projects that should be initiated, based on the 

desired future development stage. In order to exemplify how the tool should be used, we have 

applied it to Copenhagen.  
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Capability Current + Expected future development stage  

(0 – current, 1 – future) 
Priority 
(high/ 
medium
/ low) 

Targets Projects 

Initial Intentional Integral Transformed 

Technology  0  1 Medium Citywide 
connectivity 
infrastructure 
and sensor 
network 

Deployment of 
SIGFOX IoT 
network 

Data  0  1 High Citywide 
standards, 
advanced 
analytics, real-
time data 

Hitachi City Data 
Exchange, Open 
Data 
DK/Copenhagen 

Innovation 
Culture 
 

  0 1 Low Full 
transformation 
of local 
government 
organisation 

Copenhagen 
Solutions Lab 
becoming the one 
central smart city 
governance body 
in Copenhagen 

Skills and 
Competencies 

  0 1 Low No skills gap 
 

Review of 
existing university 
programmes to 
match the new 
skills required by 
organisations 

Attractiveness   0 1 Low Attracting the 
next generation 
of talent 

Start-up 
accelerators, open 
access to city data 

Public-Private 
Ecosystems 

  0 1 Low Governmental 
organisation 
fully 
transformed 

New 
collaborations 
with universities, 
private companies 
and citizens 

Table 6: Development of Smart City Capabilities in Copenhagen 

Smart city capabilities are important enablers of smart city service provision. All capabilities 

should be developed cross-domains, with a higher focus on the domains that the city considers 

to be the most important. For the smart city capabilities of Copenhagen, we started with 

identifying the current development stage of each capability. Data and technology were 

identified to be in the intentional stage whereas innovation culture, public-private ecosystems, 

skills and competencies and attractiveness were identified to be in the integral stage (based on 

the analysis in chapter 4.2). As a recommendation, Copenhagen should aspire to reach the 

transformed development stage in each of the capabilities in a longer term. Based on the 

previously discussed vision and the smart city domains that have the highest priority for 
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Copenhagen, developing data and technology capabilities is expected to be the most important. 

For example, to improve the transportation system and decrease emissions, multi-purpose 

sensors and big data could provide valuable insights. Furthermore, since the rest of the 

capabilities are already quite advanced, it is more important to focus on data and technology. 

Advancing these capabilities might start with the smart city domains that have been set to have 

the highest priority. In the case of Copenhagen, it would mean advancing smart environment 

and smart mobility.  

In order to reach the next level in technology, a citywide connectivity infrastructure and sensor 

network should be developed. A starting point for this is the deployment of SIGFOX Internet 

of Things network to cover the whole Denmark, a project that was started in June 2015 (IoT 

Denmark A/S n.d.). Creating a citywide sensor network could be initiated with projects that 

help to reach the targets in the domains of smart environment and smart mobility, and later on 

expanded to other domains. Secondly, to improve the data capabilities of Copenhagen, a 

number of targets need to be met: creating citywide data standards, offering real-time data and 

advanced analytics to analyse the data. Since Copenhagen already has a few existing data 

platforms (Open Data Copenhagen, Hitachi City Data Exchange), the roles of these bodies need 

to be clarified to avoid duplicate standards and datasets. Thirdly, to improve the innovation 

culture and public-private ecosystem capabilities, we believe that one body, most likely 

Copenhagen Solutions Lab, should become the central governing body for smart city 

Copenhagen, aligning the interests of all departments in the city and finding collaboration 

opportunities with both internal and external stakeholders. Thereby, it will also improve the 

skills and attractiveness of Copenhagen.  

4.3.4 STEP 4: Creating the Project Plan 

The realisation of the vision and the strategy starts with the final step of the strategic framework. 

Once we have created the strategy, we need to implement projects that focus on achieving the 

final goals, in order to make the vision become a reality.  

It is recommended to create a project plan which would categorise projects in relation to smart 

city domains and capabilities, examples of which can be seen in Table 5 and Table 6. The final 

contribution of each project to the city’s vision should be taken into consideration. Therefore, 

we recommend determining the priority level of projects - whether the given project has a high, 
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medium or low priority in connection to the vision. Furthermore, the timeframe of the projects 

should be evaluated. Categorizing projects into the phase of analysis, demonstration or 

implementation, as shown on Figure 23, can help to further structure the project plan.  

 

Figure 23: Project Lifecycle Phases in CPH 2025 (CPH 2025) 

It is important to define clear targets for each project that could be monitored later with the help 

of key performance indicators (KPIs). ISO/TS 37151, the International Standard for smart cities 

that helps to measure the performance of community infrastructure, can provide the basis for 

the KPIs, and provide help to community managers. (Lazarte 2015) These are our general 

guiding points related to project management. However, as this theoretical framework does not 

intend to address the operational aspects of city management, project management and setting 

key performance indicators will not be discussed in more detail.  

4.3.5 Analysis of the Strategic Framework 

In order to solve the problems that smart cities currently face and to address the limitations of 

the current tools that are used for the analysis of smart cities, we created a strategic framework 

of our own. Based on our findings, the existing problems of smart cities often originate from 

the lack of a structured approach to the development of smart cities. Therefore, our strategic 

framework addresses these problems in a structured way. The framework focuses on the 

planning process and on finding actionable insights for a city. 

As the first step of the framework, we recommend mapping the current situation of the city, in 

order to define the right goals for the future. Consequently, a SWOT and a stakeholder analysis 

are proposed, whereas these analysis methods are only a recommendation and can be modified, 

according to the specific needs and preferences of a city. Both tools were applied to our case 

city, Copenhagen. We conclude that Copenhagen has a strong basis for smart city development 

and a number of smart city initiatives have already been launched in collaboration with the local 

government and various public-private partnerships. Furthermore, a number of large corporate 

actors, such as Hitachi, have also been engaged. Copenhagen has a number of smart city 

focused organisations, however, it has to be aware of possible knowledge siloes and ensure the 

Analysis Demonstration Implementation
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structured, holistic development of the city. A central governing organisation could help to 

coordinate the numerous ongoing projects in the city.  

Once the current situation has been evaluated, a city should move on to creating a vision that is 

consistent with its strengths and weaknesses and considers the unique characteristics and 

priorities of the city. To structure the process of creating the vision, we proposed to approach it 

from the aspect of smart city domains. With regards to Copenhagen, our research shows that 

Copenhagen is lacking a smart city vision. The vision from the CPH 2025 plan is currently the 

only long-term vision for Copenhagen, focusing on improving the environmental and mobility 

aspects of the city. The lack and the need for a vision is acknowledged by smart city 

practitioners in Copenhagen. 

These first two steps of the framework intend to target the general problems related to the lack 

of a clear plan and a strategy, the importance of stakeholder management and their involvement 

in the planning process, and the uniqueness of each city. We articulate the importance of 

stakeholder collaboration in order to eliminate knowledge siloes – a phenomenon that stems 

from poor knowledge sharing between the different stakeholder groups. Every stakeholder 

group has a unique knowledge base that would benefit from cross-sectoral collaboration 

(Mortensen et al. 2012).  

During our analysis, we have identified that if cities only use the smart city domain approach 

to plan their activities, they often experience the phenomenon of ‘siloed cities’ - individual 

departments initiating individual projects that fail to create synergies and interdependencies on 

a higher level. The issue of ‘siloed cities’ is addressed in the third step of the strategic 

framework by combining the smart city domain model and the smart city capability model. 

Hence, a two-step method for formulating the strategy is proposed. We recommend using the 

two models in the strategy creation process as they capture the essence of smart cities in a 

different way. While smart city domain model gives a high-level overview that serves as a good 

starting point, adding the capability model helps to break down siloes between the domains and 

enables connections between them (see Figure 24). We believe that this two-step model can 

lead towards a more integrated smart city approach.  
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Figure 24: Combining the Domain and the Capability Model 

Regarding Copenhagen, we discovered that no smart city strategy has been adapted yet, 

whereas the smart city strategy creation is in process. Therefore, we continued our analysis 

using the CPH 2025 plan for demonstrating the strategy creation process in our framework. 

Based on CPH 2025, Copenhagen has a strong focus on smart environment and smart mobility, 

with detailed and defined goals in these domains. Regarding smart city capabilities, 

Copenhagen is in the intentional stage for data and technology, while it has already reached the 

integral stage in innovation culture, skills and competencies, attractiveness and private-public 

ecosystems. We recommend prioritising the development of data and technology capabilities, 

as these are the least developed. Furthermore, as the first priority, the goal could be to make 

improvements in smart environment and smart mobility, as these are the focus areas of CPH 

2025. 

As the final step of the framework, we propose the creation of a detailed project plan. Projects 

could be considered from the aspects of priority and relevance, in relation to achieving the 

vision and the strategy. We advise creating a project lifecycle diagram and setting up matching 

indicators for follow-up purposes. These are our general recommendations regarding the last 

step of the process, whereas the operational aspects of project management and evaluation will 

not be covered in more detail.  

Based on our theoretical and empirical research, we believe that the proposed strategic 

framework can help in addressing the identified problems in the smart city development 

process. Our interviews with Gate21 and Copenhagen Solution Lab allowed us to validate the 
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relevance of our findings, as well as the elements of the proposed strategic framework. By 

completing the framework with a case study, we trust that we also contribute to the practical 

aspects of the research field, as the framework will enable city officials to analyse their cities.
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5 Discussion 

5.1 Substantive Interpretation of the Findings 

The digital transformation has been happening for decades already, whereas its waves have 

started to accelerate recently, offering disruptions based on novel and unexpected scenarios 

(Iansiti, M., Lakhani 2014). Concepts like the Internet of Things, and the lowering costs of 

digital technologies, have made it possible to incorporate digital capabilities into objects that 

previously had purely physical materiality (Yoo et al. 2012). The action potential of such 

objects is much higher than before, thus providing a major source of innovation. Furthermore, 

such objects have also sharply increased the creation of data, offering new insights for decision 

making and value creation (Lycett 2013). These unique properties of digital technologies are 

transforming organisational innovation and the new digital economy in general (Iansiti, M., 

Lakhani 2014). As the smart city concept is not independent, but an embedded part of the digital 

economy, it is necessary to understand these changes in more detail.  

Organisational innovation with pervasive digital technologies has been characterised by 

convergence and generativity – bringing together previously separate industries and user 

experiences, automating processes and creating derivative innovations from the digital traces 

they leave behind (Yoo et al. 2012). Furthermore, innovation has changed from a closed to an 

open model, enabling large-scale collaboration and networking (Angelidou 2015). Hence, 

digitization has created major changes in the digital economy – it has offered numerous 

opportunities for resource reallocations, enabled the automation of many activities, and lowered 

the transaction and coordination costs. Cities around the world have noticed these trends and 

are starting to make changes to their traditional governance models to transform themselves to 

smart cities.  

 ‘Smart cities’ is a growing field of research where the number of research articles per year has 

grown exponentially since 2009, from when it has become the prevailing concept in the city 

development research (de Jong et al. 2015). The term itself is fairly new, but it has evolved 

from three larger and more mature waves of city development literature: intelligent cities, 

sustainable cities and knowledge cities. The concept of smart cities thus combines the purely 

technological focus with the sustainability and human capital focus, trying to balance the three. 
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The concept itself does not have a universally accepted definition (Neirotti et al. 2014; Caragliu 

et al. 2015; Mattoni et al. 2015; Ben Letaifa 2015; de Jong et al. 2015), but a number of 

recurring elements can be identified. Several authors have highlighted the main goals of smart 

cities: improve the quality of life of its inhabitants, boost the sustainability of the city, and 

enable economic growth (Neirotti et al. 2014; Ben Letaifa 2015). Our two interviews with the 

smart city practitioners in Copenhagen confirmed this perception. Our interviewee from 

Copenhagen Solutions Lab described the smart city as a tool and not the goal itself (Spiegelberg 

Stelzer, pers. comm). Similarly, the interviewee from Gate21 indicated that a smart city always 

has to fulfil three criteria: the sustainability aspect, the business case aspect and the quality of 

life aspect (Yhde, pers. comm). We believe that a thorough understanding of the smart city 

concept is needed, as the different city concepts covered in this paper have a different emphasis 

on the role of stakeholders, the importance of technology, and concerns about the environment 

– thus leading to different policy implications.  

Cities are complex stakeholder systems, comprising of the public sector, the private sector, 

academia and citizens. The smart city concept requires them to adapt and revise their traditional 

roles, as the new concept requires close cooperation between the stakeholder groups and the 

need to harvest the collective knowledge base. Numerous problems related to stakeholder 

management have been identified in smart cities, due to the slow changes in the move away 

from traditional stakeholder roles. Currently, existing smart city projects are often deemed to 

be fragmented, not scalable, too focused on technology instead of service provision, not 

considering possibilities for interoperability, lacking a long-term vision and a clear plan, and 

lacking political leadership and coordination (Angelidou 2015; Mattoni et al. 2015; Ben Letaifa 

2015). For that purpose, we recommend having one central governing body that coordinates 

the activities of all stakeholder groups. Furthermore, universities and citizens can act as 

powerful change agents, whereas these stakeholder groups are often not involved in the smart 

city transformation process (Vanolo 2013). Finally, it is necessary to transform the whole 

governmental organisation, to embrace changes, and to switch to a more bottom-up governance 

approach (Neirotti et al. 2014; Angelidou 2015; Caragliu et al. 2015; Ben Letaifa 2015). 

Currently, one of the main points of criticism regarding smart cities is that cities are declaring 

themselves smart without meeting any particular standard (Hollands 2008). In order to 

understand the background of this argument, we looked at how cities are currently analysed. A 
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specific field of research has focused on categorising the main domains of smart cities, enabling 

the analysis and comparison of different cities. A widely accepted smart city model is the six 

domain model created by the Centre of Regional Science at the Vienna University of 

Technology in 2007 (Giffinger et al. 2007). The model has enabled the development of a 

common language amongst researchers and practitioners of smart cities and it is a good starting 

point for defining the focus areas in a city.  

The domain model is also used as the basis for smart city rankings – a tool that is used to analyse 

and rank cities based on a number of indicators. The literature review and the analysis of city 

rankings, however, highlight a number of shortages for this approach. As there is no one-size-

fits-all formula for smart cities (Ben Letaifa 2015; Mattoni et al. 2015), and as each city can 

have different goals, visions and strategies, a different path in this transformation process can 

be expected for each city. City rankings, on the other hand, look at cities based on a single set 

of indicators. Furthermore, a city being active in all six domains does not necessarily make the 

city smart, as the smart city concept should be more about finding synergies and 

interdependencies across all domains (Ben Letaifa 2015). Moreover, the smart city domain 

model only enables to give a static overview of the current state of projects in a city, thus more 

likely favouring cities that have focused on short-term achievements that have already been 

fulfilled. Finally, it is usually the final ranking that people notice, without understanding the 

methodology used for the ranking (Giffinger & Gudrun 2009). Thus, we would not recommend 

relying on city rankings and its underlying smart city domain model as a stand-alone tool to 

decide whether a city is smart.  

Based on the criticism for the smart city domain model and the smart city rankings, a different 

kind of tool is introduced in this paper. The novel tool, the smart city capability framework by 

Deloitte (2015) covers the key capabilities that smart cities have to master. These capabilities 

include data, technology, skills and competencies, innovation culture, attractiveness and public-

private ecosystems. The tool helps to relieve a number of previously mentioned criticism points. 

Firstly, it emphasises the central role of the vision and strategy of the city. Secondly, all the 

capabilities should be developed across all domains, thus enabling to find synergies and 

interdependencies between the domains. Thirdly, it shows that the projects and solutions should 

only be started based on the vision, strategy and capabilities. It also emphasises the important 

role of all stakeholder groups. Finally, the development stage model that accompanies the 
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capability framework adds a dynamic view to the tool, categorising each capability into one of 

the four development stages. According to this model, a city can be considered smart once all 

the capabilities have reached the transformed stage. As an interesting remark, based on our 

analysis of Copenhagen, it seems that even the leading smart cities have not yet reached the 

final stage yet. The limitation of these two tools is that they completely ignore the six domain 

model that could be a good starting point for highlighting the focus areas in the city for the 

creation of the vision and strategy. For these reasons, we believe that it is necessary to combine 

the best features of the tools into one strategic framework.  

5.2 Answer to the Research Question 

Our conceptual framework indicates that due to the newness of the smart city research field, 

researchers are only now beginning to move towards an agreement on the concept of smart 

cities. Since cities are only starting to make their first steps towards becoming smart, a limited 

amount of empirical research is available and therefore many aspects of the concept are still 

largely uncovered. Based on our conceptual framework, a number of common problems that 

cities tackle during the transformation process were identified. These include the lack of a clear 

plan (lack of vision and strategy), the tendency to shift from service provision to technological 

focus, the problem of siloed cities, the tendency to not involve all stakeholders of the city, and 

the lack of coordination and political leadership, each of which is explained in more detail over 

the next paragraphs. Furthermore, even though numerous research papers have highlighted 

these general problems that smart cities currently face, no paper before has managed to create 

a link between the problems and address them in a structured way. Most importantly, we 

identified a general gap in the smart city literature about the strategic development of smart 

cities and about the methodology on how cities should transform themselves.  

Based on the identified research gaps, we have gathered all the necessary input to create a 

strategic framework of our own, as no other strategic models for smart cities were identified. 

In this framework, we linked the previously mentioned problems together to address the lack 

of a strategic perspective in the literature. As the smart city development cannot be addressed 

with a one-size-fits-all model due to the uniqueness of each city, we decided to create a 

theoretical framework over a more practical, detailed roadmap. The steps of the framework are 

built on each other, therefore the results of the previous steps should always be considered when 
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moving forward to the next step. We propose our framework for consideration to any city 

intending to transform themselves. The framework includes four steps:  

1. Mapping the current situation 

2. Creating a clear, long-term vision 

3. Creating a detailed strategy, considering the six domain model and the smart city 

capability model  

4. Creating a detailed project plan 

We find that one of the main issues holding smart cities back from further development is the 

lack of a clear plan and a long term vision (Ben Letaifa 2015). Having a detailed strategy that 

ensures the realisation of the vision is also often an overlooked element. While a number of 

researches emphasise the importance of these elements, further guidance is lacking in the 

literature. In our framework, the problem is addressed in a systematic way. As a first step, we 

suggest mapping the current state of the city, to ensure the creation of a relevant vision and 

strategy. We articulate the importance of having a long term vision and strategy from the early 

phases of smart city development, and we encourage cities to embrace the specific needs and 

priorities of the city during the transformation process. 

A prevalent threat for smart cities is to fall for technology push (Neirotti et al. 2014; Angelidou 

2015; Ben Letaifa 2015). It is a common understanding amongst cities that becoming smart 

requires heavy investments in urban infrastructure and technology. Many large technology 

companies are also influencing city officials by presenting their technology as the only possible 

solution to certain urban problems. We argue that a smart city should always strive for service 

provision, whereas technology should only be seen as the enabler. Creating the vision and 

strategy in an early phase of smart city development, as suggested in our strategic framework, 

can help to eliminate technology push and move towards demand pull instead.  

Another common issue that many cities have to confront is the phenomenon of siloed cities. In 

the initial phases of smart city development, cities often fail to capture the importance of 

working cross-domains, in order to find synergies and interdependencies. Numerous 

independent projects are started, without looking for opportunities for collaboration (Mattoni 

et al. 2015; Ben Letaifa 2015). While the phenomenon has been acknowledged in the literature, 

there is a gap on how to address the problem. To address this issue, our proposal is to combine 
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the smart city domains and capabilities into a matrix. While the smart city domain model gives 

a high-level overview that serves as a good starting point, adding the capability model helps to 

break down siloes between the domains and enables connections between them. Our proposed 

method demonstrates how capabilities that are developed cross domains can help to break down 

these siloes and lead towards a more integrated smart city approach. 

Cities often struggle with problems originating from the lack of stakeholder involvement and 

collaboration (Neirotti et al. 2014; Angelidou 2015; Mattoni et al. 2015; Ben Letaifa 2015). 

The lack of stakeholder collaboration results in knowledge siloes – a disadvantageous 

consequence for the smart city development process. Our framework articulates the importance 

of gaining an overview of the main stakeholders, their roles and their interconnectedness in an 

early phase of the smart city development process in order to successfully coordinate them. 

Furthermore, we suggest that smart cities should have a central coordinating body for their 

smart city activities where the most important stakeholders are invited to participate. Following 

this approach, cities have a better chance to make stakeholders understand their new roles, to 

engage them in the city development process, to ensure their coordination and to align their 

interests. Continuous communication with the stakeholders can also eliminate the emergence 

of overlapping projects. 

We believe that the lack of a strategic perspective in the smart city literature has been the main 

reason why smart cities encounter many of the strategic problems mentioned in this paper. 

Implementing the proposed framework can help cities to avoid these issues and will enable a 

faster transformation to smart cities. 

5.3 Implications for Research and Practice 

Numerous implications for research arise from this paper. Firstly, a thorough conceptual 

framework is presented with regards to the smart city literature up to date. The framework 

highlights the development of the smart city concept and its main research areas. Due to the 

newness of the field, a number of research gaps can be identified from the literature review, 

offering numerous opportunities for future research and thus enabling the future development 

of the field. A number of problems that smart cities currently have to tackle are highlighted in 

the conceptual framework. Furthermore, a number of tools that enable the detailed analysis of 

smart cities – city rankings, capability framework and development stage model – are 
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introduced and analysed. The tools are thereafter partially combined to offer a solution to 

existing smart city problems. As the main contribution, a novel strategic framework is created 

for the development of smart cities.  

The most important implication for practice from this research is the creation of the strategic 

framework that city officials can use in order to evaluate the current situation in their city, 

review their capabilities and plan their smart city transformation in a structured way. Our 

contributions are mainly based on secondary data, but the validity of the framework was 

confirmed by the smart city practitioners in Copenhagen. Furthermore, to our knowledge, smart 

city Copenhagen has not been analysed so thoroughly before, thus our research can offer novel 

insights and methods for the practitioners. Moreover, the flow presented in the paper can easily 

be followed to analyse other cities in a similar manner.  

5.4 Recommendations for Copenhagen 

As part of this paper, a detailed analysis of smart city Copenhagen was performed. Existing 

literature and city rankings indicated that Copenhagen is a fairly advanced smart city, compared 

to other cities in the world. With this research, we looked into what Copenhagen has done to 

achieve this good position, how far it is from being a cohesive smart, and how it could benefit 

from using the strategic framework we propose. From our analysis, a number of 

recommendations can be given to Copenhagen.  

As a result of the analysis of city rankings, it was discovered that even though all rankings have 

a slightly different view on how Copenhagen ranks dependent on the methodology used, it was 

still always viewed as one of the highest ranking cities. Due to its CPH 2025 initiative, it is 

mainly focused on the environmental and mobility issues due to its commitment to carbon 

neutrality, whereas other smart city domains have received less focus. Copenhagen is indeed at 

the forefront of smart city development, whereas the analysis of smart city capabilities and 

development stages indicates that there is still a long way ahead to reach the transformed 

development stage. Even though we believe that creating the CPH 2025 plan was the right 

starting point for smart city Copenhagen, reaching the transformed development stage would 

require creating an explicit smart city vision and strategy for the city. 
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Technology-wise, Copenhagen is at the forefront of countries with wired broadband 

subscriptions and is implementing the SIGFOX IoT network across the country. Numerous 

smart city domains are already partially covered with sensor networks (e.g. transportation, 

environment), whereas there is still room for improvement regarding the unified management 

of sensors, deployment of multi-purpose sensors, and the implementation of standards and 

policies. Regarding the various data projects in Copenhagen, a number of overlaps can be seen 

with Open Data Copenhagen, Open Data DK and City Data Exchange. All of these projects 

aim to gather historic data about Copenhagen and distribute it amongst stakeholders, thus 

creating the threat that different sites use different standards, formats etc. We recommend the 

creation of a central body that is responsible for the creation of standards, and for ensuring that 

no overlaps exist.  

In the areas of attractiveness and skills, Copenhagen is already now performing extremely well. 

A slight skills gap still exists with regards to engineers, scientists and IT-workers. The 

numerous ongoing initiatives indicate that Copenhagen is still rather advanced in these 

capabilities. Regarding the public-private ecosystem, a number of active organisations have 

emerged in recent years that aim to act as a coordinating body between the city, companies and 

citizens. We believe that there is a need for a single main coordinating body that would have 

the full overview about the ongoing initiatives in the city. This could be, for example, 

Copenhagen Solutions Lab, as it is already involved in many of the initiatives, but is still lacking 

the full control over the smart city projects in Copenhagen. Copenhagen Solutions Lab could 

also be responsible for creating a cohesive city-wide portfolio of projects and improving the 

involvement of different stakeholders.  

A number of actionable insights could be gained from the strategic framework, including the 

SWOT analysis and the stakeholder analysis, both of which should be the starting point for 

creating a cohesive smart city strategy for Copenhagen. Based on the findings from these 

analyses, a new vision and strategy could be created for Copenhagen that better serves the future 

needs of the city. Furthermore, the smart city domain model and the smart city capability model 

can support the creation of the strategy. The smart city domain model helps to identify the most 

important focus areas, whereas the smart city capability model advises having a cross-domain 

view on the projects. Based on these two models, a final project plan can be created. 
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5.5 Limitations of the Study 

Due to the newness of the research field and the fast changes in the development of the concept, 

academic literature often does not follow the pace of changes in practice. This has proven to be 

a significant limitation throughout the research in terms of secondary data collection. 

Furthermore, primary data is mainly available locally, therefore the research was limited to 

Copenhagen. While Copenhagen is an ideal case study for the topic, more insights could have 

been received when including other cities in the research. However, even in Copenhagen, 

collecting primary data proved to be complicated. While the smart city initiatives are definitely 

encouraged in Copenhagen, approaching experts was difficult due to their workload. This has 

also resulted in difficulties in validating and testing findings of the paper more thoroughly and 

in a close collaboration with experts. Finally, as the topic of smart cities is not a mature field of 

study, many changes are expected after this paper is finalised. 

5.6 Future Research Possibilities 

Due to the relative newness of the smart city concept, the field offers numerous future research 

possibilities. With regards to the findings of this paper, the strategic framework could be further 

applied to other cities, in order to tests its validity and usefulness. A possible research angle 

would be to conduct a longitudinal study on cities that are only starting the transformation 

journey, to discover whether applying the framework would enable a faster transformation 

process.  

Furthermore, a novel city ranking analysis could be created based on the capabilities framework 

and the development stage model introduced in this paper. This analysis would show how far 

cities are from being fully cohesive smart cities. Furthermore, it might show a different set of 

cities leading the transformation process than the existing city rankings. 

On related topics, future research could cover the transformation of city services to smart 

services and physical market places to digital markets – how to change the traditional role of 

cities. Moreover, the role of open innovation in transforming cities could be covered in more 

detail. Whereas many papers have been written about the role of open innovation in 

transforming business models in the private sector, little has been written about how open 

innovation can change the way city services are developed.  
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5.7 Conclusion 

Due to the rapid growth of urbanisation, cities have to tackle numerous economic, 

environmental and social challenges that the current governance and infrastructure forms 

cannot accommodate. Digitization can relieve some of these problems, as it offers numerous 

opportunities for resource reallocations, enables process automations and recreates realities. 

This phenomenon enables cities to transform their traditional governance models, in order to 

make city management smarter and improve the quality of life of the citizens. The concept of 

smart cities has emerged, aiming to exploit the digital transformation era to turn cities into 

large-scale innovation hubs where stakeholders work collaboratively to achieve common goals. 

While the smart city concept has become prevalent in the city development research, there are 

still numerous gaps in the academic literature. This paper contributes to the smart city literature 

by analysing the strategic development of smart cities. Our conceptual framework reveals that 

cities often tend to make the same common mistakes during the transformation process. 

However, no paper before has managed to create a link between the problems and address them 

in a structured way. In this paper, we identify the general trends, universal challenges and 

contradicting theories, and solve them with the help of our strategic framework.  

The framework emphasises the importance of understanding the unique characteristics of the 

city, creating a clear long-term vision, formulating a deliberate strategy, and initiating projects 

that contribute to reaching the vision. Following our strategic framework helps to limit 

excessive technology push to meet the actual needs of the city, encourages stakeholder 

collaboration to eliminate possible knowledge siloes, and improves coordination to avoid 

overlapping projects. We believe that the strategic framework of this paper can universally 

provide a high level guidance to cities that want to transform themselves to cohesive smart 

cities. 

5.8 Acknowledgements  

We would like to thank the people who have contributed to this research. Firstly, we would like 

to show our gratitude to Ravi Vatrapu, our supervisor, for his constructive feedback and 

guidance throughout the thesis writing process. Secondly, we would like to thank Kim 

Spiegelberg Stelzer from Copenhagen Solutions Lab and Maja Yhde from Gate21 for providing 



 85 

us with input on the smart city activities in Copenhagen and for assessing the practical value of 

our findings.



 86 

6 Bibliography 

• Angelidou, M., 2015. Smart cities: A conjuncture of four forces. Cities, 47, pp.95–106. 

• Anon, Copenhagen Capacity. Available at: http://www.copcap.com/ [Accessed May 16, 

2016]. 

• Arndt, J., 2016. DTU Skylab. 2016-04-06. Available at: 

http://www.skylab.dtu.dk/about_us [Accessed May 23, 2016]. 

• Baccarne, B. et al., 2014. Urban socio-technical innovations with and by citizens. 

Interdisciplinary Studies Journal, 3(4), pp.143–156. 

• Bennis, W. & Nanus, B., 1985. Leaders: The Strategies for Taking Charge Harper & 

Row, ed., New York. Cited in Testa, M.R., 1999. Satisfaction with organizational vision, 

job satisfaction and service efforts: an empirical investigation. Emerald Insights 

Leadership and Organisation Development Journal, 20(3), pp.154–161. 

• Berrone, P. et al., 2014. IESE Cities in Motion Index 2014, Navarra. 

• Boulos, M.N.K., Tsouros, A.D. & Holopainen, A., 2015. ‘Social, innovative and smart 

cities are happy and resilient’: insights from the WHO EURO 2014 International Healthy 

Cities Conference. International Journal of Health Geographics, 14(1), p.3. 

• Boyd, D. & Crawford, K., 2012. Critical Questions for Big Data. Information, 

Communication & Society, 15(5), pp.662–679. 

• Briscoe, G. & Mulligan, C., 2014. Digital Innovation: The Hackathon Phenomenon. 

Creativeworks London, May(6), pp.1–13. 

• Brynjolfsson, E. & McAfee, A., 2012. Race Against The Machine: How The Digital 

Revolution Is Accelerating Innovation, Driving Productivity, and Irreversibly 

Transforming Employment and The Economy. MIT Sloan Management Review, 

(January), p.8. 

• Caragliu, A. et al., 2015. Smart Cities. International Encyclopedia of the Social & 

Behavioral Sciences, 22(2), pp.113–117. 

• CBS Human Capital Analytics Group, 2016. Skills Gap In Denmark: Investigation of 

Børsen’s Top 1000, 

• Chesbrough, H.W., 2003. The Era of Open Innovation. MIT Sloan Management Review, 

pp.35–42. 



 87 

• Chesbrough, H.W., 2011. Top 10 Lessons on the New Business of Innovation. Sloan 

Management Review, (Winter), p.83. 

• City of Copenhagen, Copenhagen Data. Available at: data.kk.dk [Accessed April 25, 

2016]. 

• Clean, CLEAN - Innovative Green Solutions. Available at: http://cleancluster.dk/ 

[Accessed May 16, 2016]. 

• Cohen, B., 2011. Global Ranking of Top 10 Resilient Cities. Available at: 

http://www.triplepundit.com/2011/06/top-10-globally-resilient-cities/ [Accessed June 5, 

2016]. 

• Cohen, B., 2012a. The Top 10 Smart Cities On The Planet. Fast Company. Available at: 

http://www.fastcoexist.com/1679127/the-top-10-smart-cities-on-the-planet [Accessed 

June 5, 2016]. 

• Cohen, B., 2012b. What Exactly Is A Smart City? Fast Company. Available at: 

http://www.fastcoexist.com/1680538/what-exactly-is-a-smart-city. 

• Confederation of Danish Industry, About DI. Available at: 

http://di.dk/Pages/Forsiden.aspx [Accessed May 16, 2016]. 

• Copenhagen Business School, Copenhagen School of Entrepreneurship. Available at: 

http://www.cbs.dk/en/knowledge-society/business-in-

society/entrepreneurship/education/copenhagen-school-of-entrepreneurship [Accessed 

May 16, 2016]. 

• Copenhagen Capacity, Copenhagen Capacity. Available at: http://www.copcap.com/ 

[Accessed May 16, 2016a]. 

• Copenhagen Capacity, 2014. Copenhagen Is The World’s Smartest City. Available at: 

http://www.copcap.com/newslist/2014/copenhagen-is-the-worlds-smartest-city [Accessed 

April 25, 2016]. 

• Copenhagen Capacity, Talent Attraction Denmark. Available at: 

http://it.talentattractiondenmark.com/ [Accessed May 16, 2016b]. 

• Copenhagen Solutions Lab, Copenhagen Solutions Lab. Available at: 

http://cphsolutionslab.dk/ [Accessed May 16, 2016]. 

• Deloitte, 2015. Smart Cities, Available at: 

https://www2.deloitte.com/content/dam/Deloitte/tr/Documents/public-sector/deloitte-nl-

ps-smart-cities-report.pdf. 



 88 

• Energistyrelsens, 2015. Bredbåndsdækningen i Danmark 2015, Available at: 

http://www.ft.dk/samling/20151/almdel/efk/bilag/202/1604398.pdf. 

• Ericsson, 2016. Net 1 Scandinavia. Available at: http://www.ericsson.com/article/net1-

scandinavia_1595655399_c [Accessed May 16, 2016]. 

• European Commission, 2011. Cities of tomorrow - Challenges, Visions, Ways Forward, 

Available at: 

http://ec.europa.eu/regional_policy/sources/docgener/studies/pdf/citiesoftomorrow/citiesof

tomorrow_final.pdf. 

• European Commission, 2012. Rethinking Education: Investing in Skills for Better Socio-

Economic Outcomes, Available at: www.cedefop.europa.eu/files/com669_en.pdf. 

• European Parliament, 2014. Mapping Smart Cities in the EU, Available at: 

http://www.europarl.europa.eu/RegData/etudes/etudes/join/2014/507480/IPOL-

ITRE_ET(2014)507480_EN.pdf. 

• Fablab Danmark, Fablab. Available at: http://fablabdanmark.dk [Accessed May 23, 2016]. 

• Florida, R., 2003. Cities and the Creative Class. City & Community, 2(March), pp.3–19. 

• Gate21, About Gate21. Available at: http://www.gate21.dk/about-gate-21/?lang=en 

[Accessed May 16, 2016a]. 

• Gate21, DOLL | Open Living Labs. Available at: 

http://www.openlivinglabs.eu/livinglab/doll [Accessed May 16, 2016b]. 

• Giffinger, R. et al., 2007. Smart cities: Ranking of European medium-sized cities, 

Available at: http://www.smart-cities.eu/download/smart_cities_final_report.pdf. 

• Giffinger, R. & Gudrun, H., 2009. Smart cities ranking: an effective instrument for the 

positioning of the cities?, Available at: 

http://upcommons.upc.edu/bitstream/handle/2099/11933/05_PROCEEDINGS_M5_01_00

14.pdf. 

• Glueck, W.F., 1980. Business Policy and Strategic Management 3rd Editio., New York: 

McGraw-Hill. Cited in Mintzberg, H., 1987. The Strategy Concept I: Five Ps For 

Strategy. California Management Review, 30(1), pp.11–24. 

• Greater Copenhagen, About Greater Copenhagen. Available at: 

http://www.greatercph.com/ [Accessed August 20, 2016]. 

• Greenstein, S., Lerner, J. & Stern, S., 2013. Digitization, Innovation, and Copyright: What 

is the Agenda? Strategic Organization, 11(1), pp.110–121. 



 89 

• Hitachi Consulting, 2015. Service Overview City Data Exchange, Available at: 

https://www.hitachiinsightgroup.com/en-us/pdf/white-paper/hitachi-service-overview-

city-data-exchange.pdf. 

• Hollands, R.G., 2008. Will the real smart city please stand up? City, 12(3), pp.303–320. 

• Iansiti, M., Lakhani, K.R., 2014. Digital Ubiquity. How Connections, Sensors, and Data 

Are Revolutionizing Business. Harvard Business Review, 92(11), pp.90–99. 

• Industri, D., Expat in Denmark. Available at: 

http://www.expatindenmark.com/Pages/Home.aspx [Accessed May 16, 2016]. 

• IoT Denmark A/S, IoT Denmark. Available at: http://www.iotdanmark.dk/#iot-denmark 

[Accessed May 16, 2016]. 

• de Jong, M. et al., 2015. Sustainable-smart-resilient-low carbon-eco-knowledge cities; 

making sense of a multitude of concepts promoting sustainable urbanization. Journal of 

Cleaner Production, pp.1–14. 

• Jucevicius, R., Patašiene, I. & Patašius, M., 2014. Digital Dimension of Smart City: 

Critical Analysis. Procedia - Social and Behavioral Sciences, 156(April), pp.146–150. 

• Kloppenborg, E., Boldt, J. & Hendriksen, N.P., 2015. Transformation Agenda for 

Copenhagen, Available at: http://www.npc.gov.ng/vault/transformation.pdf. 

• Komninos, N., Pallot, M. & Schaffers, H., 2013. Special Issue on Smart Cities and the 

Future Internet in Europe. Journal of the Knowledge Economy, 4(2), pp.119–134. 

• Laursen, K. & Salter, A., 2006. Open for Innovation: The Role of Openness in Explaining 

Innovation Performance among U.K. Manufacturing Firms. Strategic Management 

Journal, 27(2), pp.131–150. 

• Lazarte, M., 2015. How to measure the performance of smart cities (2015-10-05) - ISO. 

ISO.org. Available at: http://www.iso.org/iso/news.htm?refid=Ref2001 [Accessed July 

18, 2016]. 

• Leminen, S., Westerlund, M. & Nyström, A., 2012. Living Labs as open-innovation 

networks. Technology Innovation Management Re, (September), pp.6–11. 

• Ben Letaifa, S., 2015. How to strategize smart cities: Revealing the SMART model. 

Journal of Business Research, 68(7), pp.1414–1419. 

• Lycett, M., 2013. ‘Datafication’: Making Sense of (Big) Data in a Complex World. 

European Journal of Information Systems, 22(4), pp.381–386. 

• Mattoni, B., Gugliermetti, F. & Bisegna, F., 2015. A multilevel method to assess and 



 90 

design the renovation and integration of Smart Cities. Sustainable Cities and Society, 15, 

pp.105–119. 

• Mayer-Schönberger, V. & Cukier, K., 2013. Big Data: A Revolution That Will Transform 

How We Live, Work, and Think, Boston, New York: Eamon Dolan/Mariner Books. 

• McKinsey Global Institute, 2016. Digital Europe: Pushing the Frontier, Capturing the 

Benefits, Available at: http://www.mckinsey.com/business-functions/digital-

mckinsey/our-insights/digital-europe-realizing-the-continents-potential. 

• Mindlab, About Mindlab. Available at: http://mind-lab.dk/en/ [Accessed May 23, 2016]. 

• Mintzberg, H., 1987. The Strategy Concept I: Five Ps For Strategy. California 

Management Review, 30(1), pp.11–24. 

• Mortensen, J. et al., 2012. Danish Smart Cities: sustainable living in an urban world, 

Available at: http://www.dac.dk/da/service-sider/nyheder/2012/oktober/smart-cities-er-

vejen-til-baeredygtige-byer/. 

• Neirotti, P. et al., 2014. Current trends in smart city initiatives: Some stylised facts. Cities, 

38, pp.25–36. 

• Open Data DK, 2016. Open Data DK. Available at: http://www.portal.opendata.dk/ 

[Accessed April 25, 2016]. 

• Peer, V. & Stoeglehner, G., 2013. Universities as change agents for sustainability-framing 

the role of knowledge transfer and generation in regional development processes. Journal 

of Cleaner Production, 44, pp.85–95. 

• du Plessis, C., 2012. Towards a regenerative paradigm for the built environment. Building 

Research & Information, 40(1), pp.7–22. 

• Qin, Y. et al., 2016. When Things Matter: A Survey on Data-Centric Internet of Things. 

Journal of Network and Computer Applications, 64, pp.137–153. 

• Saunders, M., Lewis, P. & Thornhill, A., 2009. Research Methods for Business Students 

Fifth. Pearson Education Limited, ed., Harlow. 

• Söderström, O., Paasche, T. & Klauser, F., 2014. Smart cities as corporate storytelling. 

City, 18(3), pp.307–320. 

• Statistics Denmark, 2016. Population at the first day of the quarter by region, sex, age and 

marital status - StatBank Denmark - data and statistics. Available at: 

http://www.statbank.dk/statbank5a/SelectVarVal/saveselections.asp [Accessed May 2, 

2016]. 



 91 

• Tashakkori, A. & Teddlie, C., 1998. Mixed Methodology: Combining Qualitative and 

Quantitative Approaches Thousand Oaks, ed., CA: Sage. Cited in Saunders, M., Lewis, P. 

& Thornhill, A., 2009. Research Methods for Business Students Fifth. Pearson Education 

Limited, ed., Harlow. 

• The City of Copenhagen, 2012. CPH 2025 Climate Plan, Copenhagen. 

• The United Nations Population Fund, 2007. The State of World Population 2007, New 

York. 

• The United Nations Population Fund, 2015. The State of World Population 2015, 

• The World Bank, The World Bank - Internet users (per 100 people). Available at: 

http://data.worldbank.org/indicator/IT.NET.USER.P2?order=wbapi_data_value_2014+wb

api_data_value+wbapi_data_value-last&sort=desc [Accessed May 16, 2016]. 

• Transform, City of Copenhagen. Available at: 

http://urbantransform.eu/partners/copenhagen-cph/ [Accessed May 16, 2016]. 

• UN Habitat, 2016. Energy. Available at: http://unhabitat.org/urban-themes/energy/ 

[Accessed April 13, 2016]. 

• United Nations, 2011. Population Distribution, Urbanization, Internal Migration and 

Development: An International Perspective, Available at: 

http://www.un.org/esa/population/publications/PopDistribUrbanization/PopulationDistrib

utionUrbanization.pdf. 

• Valkering, P. et al., 2013. An analysis of learning interactions in a cross-border network 

for sustainable urban neighbourhood development. Journal of Cleaner Production, 

49(August 2012), pp.85–94. 

• Vanolo, A., 2013. Smartmentality: The Smart City as Disciplinary Strategy. Urban 

Studies, Early View, pp.1–16. 

• Vienna University of Technology, European smart cities 4.0 (2015). Available at: 

http://www.smart-cities.eu/index.php?cid=6&ver=4&city=96 [Accessed June 4, 2016]. 

• Visitcopenhagen, Copenhagen - the world’s most liveable city. Available at: 

http://www.visitcopenhagen.com/copenhagen/copenhagen-worlds-most-liveable-city 

[Accessed August 25, 2016]. 

• Yoo, Y. et al., 2012. Organising for Innovation in the Digitized World. Organization 

Science, 23.5(October), pp.1398–1408. 



 92 

7 Appendix – Smart City Development Stages 

  Initial Stage Intentional Stage Integral Stage Transformed Stage 

St
ra

te
gy

 a
nd

 v
is

io
n 

• Unconnected fragments of a smart city vision are 
found in some departments. 
Strategy & Vision 
• Strategy fragments have an operational focus, such 
as increasing efficiency. 
• Strategy development is an internal activity of city 
government. 
• No clear image of what the city wants to be in the 
long term. Highly driven by technology push. Act as 
living laboratory. 
• Consequences of innovations like Airbnb or Uber 
overtake city government 

• Cross-departmental vision and strategy 
emerges with key stakeholders aligned around it. 
• Strategy focus shifted from internal efficiency 
to user-centricity. User demands are driving the 
digital transformation. 
• Increasing awareness of the need to involve 
users in strategy development. 
• Fragmented image of what the city wants to 
become. Counterweight to technology push is 
growing but not yet mature. 
• Partial response of the city to innovations like 
Airbnb and Uber. 

• Integral citywide vision and strategy based on a 
thorough assessment of strengths, opportunities and 
challenges of the city. 
• User-centric strategy becomes increasingly focused on 
transforming business models. 
• Users and stakeholders are consulted to provide input 
for strategy development. 
• Clear vision on the cities long term future. City 
priorities are driving the investment portfolio. 
• Balanced and effective response of the city to 
innovations like Airbnb and Uber. 

• Vision and strategy are subject to continuous optimization in 
an agile environment, based on measurement/data of realized 
benefits 
• Successful realization of the user-centric strategy to transform 
business models.�
• Users and stakeholders are actively involved in strategy 
development through co-creation. 
• Strategic investments have clear impact realizing the long 
term vision. 
• City is able to act pro-active, fast and effective to innovations 
that impact the city. 

Pr
oj

ec
ts

 a
nd

 so
lu

tio
ns

 

• Ad hoc, department based projects driven by 
technology push and random initiatives. 
• In general, experimental by nature. 
• Mainly small scale pilot projects and proof of 
concepts to prove the business case for further 
investment. 
• Project execution and monitoring is subject to 
classic project-bureaucracy. 

• Cross-departmental projects emerge but still in 
an opportunistic way. 
• First projects go beyond the pilot phase and 
scale up to city wide use. 
• First attempts to execute innovation projects in 
an agile way. 

• A cohesive citywide portfolio of cross- departmental 
projects delivers recurring success. 
• City wide foundational technology, processes and 
standards emerge. 
• Benefits tracking is in place 

• Initiatives are characterized by agility and focused on 
innovation. 
• Continuous improvement of service delivery brings 
competitive advantage. 
• Superior outcomes that deliver differentiation. 

D
at

a 

• Data is collected in the context of traditional city 
processes / responsibilities only. 
• Data is used for the delivery of a particular service 
and not re-used for other purposes. 
• Basic analysis of data in the form or simple 
reporting on isolated data sets. 
• Data is stored in disparate systems and is difficult 
to access and combine. 
• Some data sets are opened to the public, but only 
historic data (no real-time data). 
• Data quality of open data is not guaranteed, no 
mature data management processes. 
• Policies for data sharing, privacy, anonymization, 

• Small scale pilots to collect (IoT) data specific 
for smart solutions are in place. 
• Small scale re-use of data to fuel smart 
solutions and data analytics. 
• Pilots with advanced data analytics on city data 
emerge. 
• Technical solutions (data platform) to combine 
and re-use data emerge. 
• Pilots with providing real-time (IoT) data are 
being set up. 
• Initiatives to define data management 
standards and processes are in place 
• Partners (city and external parties) have 

• First city wide collection of (IoT) data specific for smart 
solutions is operational 
• Data is combined from multiple sources in new creative 
ways. 
• Data analytics is applied on combined data sets to 
provide new insights 
• Government services and external partners use the data 
platform for their open data 
• First city wide examples of real-time (IoT) data are 
operational 
• Data management standards and processes are being 
implemented. 
• Partners have agreed a first version of data policies and 
start using them in practice. 

• Data fuelling the full spectrum of smart solutions is collected. 
• Data from various sources is used to create a complete visual 
overlay of the city. 
• City wide use of mature advanced data analytics (real-time, 
big data, predictive). 
• All data is available through a single “data hub” and via open 
standards. 
• Open data encompasses full real-time (IoT) data to be used by 
smart solutions. 
• Operational data management standards and processes, data 
quality is guaranteed. 
• Data by parties in the ecosystem use is governed by agreed 
data policies. 
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authorization, charging & monetization etc. are not 
in place. 

identified the need for such policies and 
initiatives are in place to define them. 

Te
ch

no
lo

gy
 

• Fixed and mobile internet broadband networks are 
in place. 
• Technology architecture is characterized by point 
solutions for line of business applications. 
• Limited investments in sensors and M2M networks. 

• Shared architectures are deployed on a limited 
set of services. 
• Stakeholders are intentionally investing in 
censoring technologies. 
• Dedicated M2M / IoT networks (low 
bandwidth, high range) are in place 

• City wide implementation of an IoT platform unifying 
management of all kinds of sensors. 
• Joint investments plans for city wide deployment of 
connected assets with multi purpose sensors. 
• Standards and policies are in place to create integral 
architectures. 

• Cross organizational technology architectures are in place. 
• Continuous learning and improvement of the joint 
architecture to support innovation and transformation. 
• City wide deployment of connectivity infrastructure and 
sensors networks for all major smart solutions. 

C
om

pe
te

nc
es

 

• No clear view on the skills and competences that 
are needed to execute the digital strategy 
successfully. 
• Smart city initiatives are executed with existing 
skills and competences 

• Required skills and competences are 
pinpointed and a plan is in place for developing 
the workforce capabilities. 
• Efforts mainly directed at equipping existing 
workforce with new awareness. 

• Skills and competences of the workforce are developing 
but deficiencies still exist at some pockets of expertise. 
• Efforts are made to develop genuinely new skills: 
research and analysis, technology skills, agile project 
management, user experience skills, financial modelling 
for digital business models and commercial skills 

• City government uses a blend of investment, innovative 
approaches and external support to secure the right skills and 
competences. 
• The next generation of talent is attracted by a workforce 
strategy that highlights and communicates the impact of the 
work on the lives of citizens, and by offering employees the 
flexibility to work creatively. 

O
pe

nn
es

s 

• Low appetite for taking risks and experiment. 
Mechanisms for employee appraisal favour a risk-
averse way of working. 
• Government tends to focus on securing internal 
buy-in rather than on delivering customer needs. 

• Growing awareness for the need to become 
open for new ideas, experimenting and taking 
calculated risks. 
• Government is actively looking for new ideas 
through competitions, hackathons, etc. 

• City wide transition towards an altered attitude to risk 
and willingness to experiment with new ideas. 
• New ways of collaboration between departments and 
with external parties emerge. 

• The “fail fast, fail quickly and fail cheap” approach has 
become part of the organization’s DNA. 
• Ability to learn fast and to adopt new ideas quickly 

Ec
os

ys
te

m
 

• Soloed internal organization with respect to smart 
cities. 
• Private parties purely in the role of technology 
vendor. 
• Attempt to match technology push with existing 
city policies 

• Internal and external collaboration is growing. 
• Government is still organized in the traditional 
way, but becomes conscious of its assets (e.g. 
data) and open for new ways of working 
together with external parties. 

• Government is becoming part of creative public- private 
ecosystems in which neither of the participants has top-
down control. 
• Parties in these ecosystems are working together to 
create a result that has value for them all. 

• The new way of working in creative ecosystems has 
transformed the government organization itself. 
• Government is successfully acting according to its new roles 

Table 7: Smart City Development Stages (Deloitte 2015) 


