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Executive Summary 

The increasing number of people living in cities results in problems with traffic congestion, higher 

housing prices, more pollution and issues with energy and water availability. This increases the need 

for innovative solutions to deal with these strains on the city. The solution that is often advocated for 

this problem is the development of ‘smart cities.’ Smart initiatives that use Information and 

Communication Technologies (ICT) to combat city problems are undertaken in many cities across the 

world. Smart cities should result in public services being more efficient, create new innovative 

services and unlock economic value (Li et al, 2016). 

In the Netherlands, these initiatives are mostly stimulated bottom-up, with small initiatives and pilots 

funded by private investors or by local authorities creating ‘Living Labs’ (Zygiaris, 2012). Although 

there are obvious factors that justify the introduction of ICT solutions in cities, upscaling of initiatives 

is not really taking off and the full potential is not being reached (Schaffers et al., 2011; Vilajosana et 

al., 2013). The aim of this research is therefore to investigate how upscaling of smart city initiatives in 

the Netherlands can be stimulated.   

Theory 

The transition perspective is a holistic framework that enables the researcher to look at the different 

aspects of society that are relevant for upscaling innovation in smart cities (van den Bosch, 2010; Ojo, 

Curry and Janoswki, 2014). Because this framework has mostly been applied to sustainability issues 

and limited to no attention is given to ICT, it is however deemed insufficient for research on upscaling 

smart city initiatives on its own. Therefore, innovation ecosystem theory is used as well, a theory that 

considers value creation and interaction between actors and originates from the business management 

literature and therefore mostly focuses on the view from the firm (Adner, 2012; Autio and Thomas, 

2013). Both theories identify factors that are of influence on upscaling. These factors have been 

extracted from the literature and their influence on upscaling smart city initiatives is tested in this 

thesis.  

Methodology 

Qualitative research is conducted. The research follows a multi-case design. First a systematic 

literature review is performed, followed by case studies of four smart city initiatives in the 

Netherlands. The systematic literature review gives insight into the academic literature on upscaling 

smart city initiatives, which is spread across scientific domains, and identifies several implementation 

cases of smart city initiatives in Europe. These are compared with case studies of four initiatives in 

the Netherlands that are performed by executing desk research and interviews with core players in 

these initiatives. This research will contribute to the smart city literature and to two important theories 
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on innovation. The research is conducted at Technopolis Group in Amsterdam, a consultancy-firm for 

innovation and scientific policy.  

Results and conclusion 

From the answers to the sub-questions that are proposed in the introduction of this thesis, it appears 

that in order to stimulate upscaling of smart city initiatives in the Netherlands, project leaders have to 

safeguard the creation of sufficient (shared) value for all stakeholders involved, including users. 

Currently, the lack of value creation is reason number one for initiatives in the Netherlands to fail to 

upscale, since private partners leave, subsidies end or users do not perceive the added value of the 

innovation.  

Furthermore, from the onset of the project agreements have to be made on roles and responsibilities, 

ownership and decision structures. The instalment of an independent intermediary has taken place in 

several initiatives in the Netherlands and is considered beneficial for the project. This intermediary 

should have the ability to replace a partner whenever they hinder the progress of the project. The 

intermediary should also facilitate trust and learning among stakeholders, to ensure sufficient sharing 

of information takes place. The time needed for trust building and learning has to be considered.  

Implications 

Policy makers in the Netherlands should reconsider regulative rules and structures that hinder this 

kind of innovation. Smart city initiatives take place across departmental domains and a change in 

governmental structures is therefore necessary. Installing smart city boards or an innovation 

department helps, if these also have access to sufficient budget. Policy makers might also have a role 

in facilitating standardisation and might reconsider the public procurement issues that become more 

prevalent with the public-private partnerships we often see with smart city developments. Even 

though policy makers are strict when it comes to the added societal value of a project as a prerequisite 

for public funding, policy makers should also monitor and evaluate the impact of smart city initiatives 

to ensure money is spent wisely. Meanwhile, the fact that smart city development requires long-term 

investments needs to be taken into account.  

Scientific contributions of the current research are; first, the fact that two factors came up in the 

current research that were not immediately taken from the theory on innovation ecosystems and 

transitions, which indicates that there are still gaps in the two theories; second, this research shows 

that both theories complement each other in the context of smart city initiatives, in particular inter-

firm insights from innovation ecosystem theory on upscaling smart city initiatives can be an addition 

to holistic insights from the transition perspective and vice versa. Limitations of the current research 

and implications for future research are discussed in the final chapter. 
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Chapter 1 Introduction 

All over the world, we see a strong movement of people towards cities. In 2008, the point was reached 

where the same amount of people were living in urban regions as in rural regions (Townsend, 2014). 

By the end of the century more than 80 percent of the global population will live in cities (Harrison 

and Donelly, 2011). In the Netherlands, where already 83 percent of the population is living in cities, 

this number will be even higher and reach 90 percent in 2050 (Wie Maakt Nederland, 2015).  

The increasing number of people living in cities results in problems such as traffic congestion, higher 

housing prices, more pollution and issues with energy and water availability. This increases the need 

for innovative solutions to deal with these strains on the city. A solution that is often advocated for 

this problem is the development of ‘smart cities.’ At the moment, ‘smart’ initiatives - that use 

Information and Communication Technologies (ICT) to combat city problems - are undertaken in 

many cities across the world. According to Anthony Townsend (2014), the smart city movement 

started in 2008, when major global tech firms such as IBM, Siemens and Cisco all adopted a smart 

city mission. Smart cities should result in public services being more efficient, create new innovative 

services and unlock economic value (Li et al, 2016). In 2013, the UK government forecasted the 

global smart city market to be worth over $400 billion dollar in 2020 (UK Department for Business 

Innovation and Skills, 2013).   

In the Netherlands these smart city initiatives are mostly stimulated bottom-up, with small initiatives 

and pilots funded by private investors or by local authorities creating ‘Living Labs’ (Zygiaris, 2012). 

Although there are obvious factors that justify this introduction of ICT solutions in cities – the 

expected reduction of traffic congestion, reduction of energy costs, tackling of water scarcity and 

environmental targets - upscaling of initiatives is not really taking off and the full potential is not 

being reached (Schaffers et al., 2011; Vilajosana et al., 2013). In Europe, according to the European 

Parliament (2014), more than two-third of the smart city initiatives remains in the planning or pilot 

testing phase. This results in the following research question: How can upscaling of smart city 

initiatives in the Netherlands be stimulated? 

In the innovation literature, scaling up is considered an important part of the innovation trajectory. 

Many different theoretical concepts exist that try to address this issue (Jolly, Raven and Romijn, 

2010). A concept that is often used in combination with smart city research is Innovation Ecosystem 

(IE) theory (Schaffers et al., 2011; Zygiaris, 2012; Vilajosana et al., 2013; Neirotti et al., 2014). This 

theory considers value creation and interaction between actors but originates from the business 

management literature and therefore mostly focuses on the view from the firm (Adner, 2012; Autio 

and Thomas, 2013). The transition perspective on the other hand is a holistic framework that enables 

the researcher to look at the different aspects of society that are relevant for upscaling innovation in 



2 

 

smart cities such as user groups and rules and regulations (van den Bosch, 2010; Ojo, Curry and 

Janowski, 2014). Because this framework has mostly been applied to sustainability issues and pays 

limited attention to ICT, it is deemed insufficient for research on upscaling smart city initiatives on its 

own. However, it could complement the IE perspective on the role of the government, user-

engagement and upscaling of pilots. Therefore, both theories will be combined in this research to 

answer the above research question, which can again be divided into several sub-questions. 

First, more in-depth knowledge on both theoretical concepts is needed, in order to identify the factors 

that contribute to upscaling. For innovation ecosystem theory, this results in sub-question 1:   

RQ1: What factors contribute to upscaling smart city initiatives according to innovation ecosystem 

theory? 

A core concept of IE theory is value creation in the network of interdependent actors. Without value 

creation for all actors along the adoption chain, an innovation will not succeed (Adner, 2012). It can 

therefore be hypothesised that value creation along the adoption chain is necessary for upscaling 

smart city initiatives. This results in the following hypothesis: 

H1: Value creation along the adoption chain is necessary for upscaling smart city initiatives.  

Second, the same sub-question is asked for transition theory, resulting in the following sub-question: 

RQ2: What factors contribute to upscaling smart city initiatives according to transition theory?  

In transition theory it is emphasised that rules and structures in the socio-technical regime may hinder 

radical innovations in scaling up (Geels and Schot, 2010). An example is public subsidies favouring 

existing technologies. This results in the following hypothesis:  

H2: Rules and structures in the socio-technical regime hinder upscaling of smart city initiatives 

The two theories, innovation ecosystem theory and transition theory need to be combined into one 

framework on upscaling innovations. Both theories will therefore be compared and areas where they 

might complement each other will be identified. This is done by answering the third sub-question: 

RQ3: How do these theories complement each other on the topic of upscaling in the context of smart 

cities? 

As a holistic framework, the transition perspective may complement IE theory on the influencing 

factors outside the innovation ecosystem such as the rules and structures and user-engagement in 

pilots, whereas IE theory might add firm and ecosystem-level insights on value creation, co-adoption 

and co-innovation. This results in the third hypothesis: 
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H3: Inter-firm insights from IE theory on upscaling smart city initiatives are complementary to 

holistic insights from the transition perspective and vice-versa. 

Finally, a fourth sub-question needs to be answered, linking the two theories to practice. The 

theoretical framework needs to be tested and insights from actual smart city practices in the 

Netherlands need to be gathered in order to answer the overall research question. This results in the 

final sub-question: 

RQ4: What factors contribute to upscaling smart city initiatives in practice in different cities in the 

Netherlands? 

In the Netherlands many smart city initiatives are initiated bottom-up (Zygiaris, 2012). It might be 

expected that problems with upscaling might arise from lack of public and private support because of 

unclear value and impact creation. It is therefore hypothesised that: 

H4:  When notable value and impact are created, this facilitates upscaling of smart city 

initiatives in the Netherlands.  

1.1 Relevance 

Research on smart cities is relatively young (Townsend, 2013; European Parliament, 2014). While 

smart city practices are starting to become omnipresent and the smart city is increasingly named and 

being implemented as the solution to the problems of today’s society, an empirical basis on how to 

build successful practices is lacking (Neirotti et al., 2014) and scattered across scientific domains 

(Anthopoulos, 2015). Where many articles elaborate on the idea of a smart city, not a lot has been 

written about what smart city strategies to pursue and how to upscale initiatives to a level of 

considerable impact. Policy makers, firms and other stakeholders invest large sums of money on 

smart city developments and would benefit from a clear understanding of the factors that contribute to 

upscaling. The current research is intended to narrow this research gap by providing a much needed 

addition to the literature that clarifies the current smart city concept and practices and provides a 

theoretical basis for initiatives.  

Second, this thesis will contribute to two important theories on innovation. Innovation ecosystem 

theory and transition theory have both been very influential in innovation research and in practice, but 

have never been considered together. Both theories might complement each other, in particular on the 

concept of upscaling innovation, which is a crucial part of the innovation trajectory.  
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1.2 Research Design 

This research follows a deductive design, where prior development of theoretical positions takes place 

to guide data collection and analysis (Yin, 2003). This design was chosen because the studied 

concepts are very broad and this method aids in narrowing the research focus by working from the 

general to the more specific (Gravetter and Forzano, 2009). Qualitative research is conducted since 

the focus is on the underlying mechanisms of the upscaling process, for which the qualitative 

approach is suited (Creswell, 2009).  

In order to answer the main research question how can upscaling of smart city initiatives in the 

Netherlands be stimulated? First, the sub-questions will be answered. I will start with answering the 

first and second research question what factors contribute to upscaling smart city initiatives according 

to innovation ecosystem theory (RQ1) and transition theory (RQ2) by performing literature research 

on innovation ecosystem theory and the transition perspective. From this, a conceptual framework for 

the research will be formed that is used for the following research and will later be optimised to 

answer question 3: How do these theories complement each other on the topic of upscaling in the 

context of smart cities? 

Second, since the main research question is formulated as a “how” question and focuses on 

contemporary events, case study research is considered appropriate (Yin, 2003). Case study research 

is “an empirical enquiry that considers contemporary phenomena in their real-life context” (Yin, 

2003, p. 13). An explanatory case study - usually about questions that deal with operational links that 

need to be traced over time - fits with the research question and is thus conducted (Yin, 2003; Gray, 

2004).  For case study research, theory development is essential (Yin, 2009), which also fits with the 

deductive design. Furthermore, for this kind of research it is important to collect multiple sources of 

evidence to enhance data credibility. Multiple-case designs are often considered stronger than single-

case designs, because this ensures the researcher does not only consider one ‘rare’ successful case 

(Yin, 2003). 

Since the literature on smart cities is extensive and spread across scientific domains, a systematic 

literature review on upscaling smart city initiatives in Europe is performed. The literature review will 

contribute to insights on the current research and research gaps in the smart city literature. 

Furthermore, the literature review focuses on empirical cases of smart city initiatives and therefore 

also helps with finding multiple-case evidence for this research.  This case study research will be used 

to answer research question four: what factors contribute to the upscaling of smart city initiatives in 

practice in different cities in the Netherlands?  While the cases in Europe give a good picture of smart 

initiatives in developed countries that are similar to the Netherlands, validity can be enhanced with 

studying several cases in the Netherlands as well. Therefore, four case studies on smart city initiatives 
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in the Netherlands will be performed. The case studies in the Netherlands will be performed by 

executing desk research and interviews on four cases, to ensure data triangulation (Creswell, 2009). 

The selection criteria for the cases are given in chapter six. The data will be analysed with a content 

analysis, where the data is first structured into fragments and codes are assigned. More details on the 

data collection and analysis can be found in chapter five and six.  

The outcomes of the case studies will also be used to optimise the conceptual framework and answer 

research question three: how do these theories complement each other on the topic of upscaling in the 

context of smart cities? All results combined will be used to answer the main research question.  

1.3 Outline 

The next chapter, chapter two, will elaborate on the context of the current research. First, the smart 

city concept will be defined, taking into consideration the different definitions that exist, the smart 

city domains and the role of (open) data and the Internet of Things. The top-down and bottom-up 

views on smart cities will also be contrasted. Furthermore, the issue of upscaling smart city initiatives 

will be introduced and a working definition of upscaling will be given.  

In chapter three, the theoretical perspectives that are used for this research are explained. First, the 

transition perspective consisting of the three approaches: strategic niche management, the multi-level 

perspective and transition management is considered. Second, innovation ecosystem theory is 

explained together with its core concepts. Finally, the pathways to scale as defined by both theories 

are compared. 

Chapter four further elaborates and contrasts the factors that are considered most important for 

upscaling in the literature on innovation ecosystems and transition theory, resulting in a conceptual 

framework for the research.  

The systematic literature review is presented in chapter five, by first detailing the methodology that 

was used for the literature review and second presenting the results of the conducted database search. 

Furthermore, general conclusions on the smart city literature are given. 

In chapter six the four case studies are presented. First, the methodology for selecting the cases and 

performing the case study research is given. Second, the cases are presented together with the results. 

These will be compared with the results from the systematic literature review. 

Chapter seven concludes the thesis, answers the research questions and hypotheses and points out 

several implications for theory and practice. It also presents limitations of the current research and 

provides suggestions for future research.  
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Chapter 2 Context 

This chapter elaborates on the context of this research. The literature on smart cities is rapidly 

expanding but no sound definition of what a smart city exactly is exists. In this chapter I provide a 

broad overview of the main concepts in the smart city literature. Furthermore, the critical problem of 

upscaling smart city initiatives is illustrated here.  

2.1 Defining Smart Cities 

In order to define the concept ‘smart city’ several aspects have to be elaborated, which is done in this 

paragraph. First, the large variation of definitions that is used in the (academic) literature is discussed, 

and different smart city domains are identified. Second, ICT-related concepts such as the Internet of 

Things, open data and big data that are intertwined with the smart city concept are introduced, as well 

as the existing top-down and bottom-up view on creating the smart city. Finally, I argue that the ideal 

pathway towards creating the smart city is neither top-down nor bottom-up, but following the path of 

the greatest potential impact.  

Smart city definitions 

Smart city development differs globally (Neirotti et al., 2014) and results in new forms of 

collaboration between governments, research institutes and companies (Komninos et al., 2013). 

Information and Communication Technologies (ICT) lie at the core of the smart city concept, where a 

smart city can be made up of both hard domains where sensors and wireless technologies are used to 

cope with big data or from soft domains where ICT has a more limited role and there is more 

involvement of citizens. Smart city initiatives can therefore both be characterised by the distribution 

of sensors and wirelesss technologies and by practices that focus on creating social value (Neirotti et 

al., 2014).  

Because cities come in different variants, types and sizes, because the concept of a smart city is very 

broad and because every city has its own development path, a multitude of smart city definitions exist. 

In the academic literature, we therefore see many authors abstaining from defining the smart city, 

while others come with different definitions (Table 1). Furthermore, the smart city concept interrelates 

with other city concepts that all focus on the adoption of ICTs in cities, such as: the intelligent city, 

the knowledge city, the sustainable city and the digital city, of which the smart city concept has 

gained dominance in the literature (European Parliament, 2014; de Jong et al., 2015; Li et al., 2016).  
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Nevertheless, a general agreement exists on several defining terms. First, ICT are central to the 

characterization of smart cities and second, these technologies are used to optimise the efficiency and 

effectiveness of city processes, activities and services (Neirotti et al., 2014; European Parliament, 

2014).  

In this thesis, a smart city will therefore be defined as: “a city that uses ICT to optimise the efficiency 

and effectiveness of city processes, activities and services.”  

Article Smart city definition 

Batty, Axhausen, Gianotti, Pozdnoukhov, 

Bazzani, Wachowicz, Ouzounis and Portugali 

(2012) 

“A city in which ICT is merged with traditional 

infrastructures, coordinated and integrated using 

new digital technologies.”  

European Parliament (2014) “A city seeking to address public issues via ICT-

based solutions on the basis of a multi-

stakeholder, municipally based partnership.”  

de Jong, Joss, Schraven, Zhan and Weijnen 

(2015) 
“Investments in human and social capital and 

traditional (transportation) and modern (ICT) 

infrastructure fuel sustainable economic growth 

and a high quality of life, with a wise 

management of natural resources, through 

participatory governance.” 

Komninos, Pallot and Schaffers (2013) 

Caragliu, Del Bo and Nijkamp (2009) 

Schaffers, Komninos, Pallot, Trousse, Nilsson 

and Oliveira (2011) 

Piro, Cianci, Grieco, Boggia and Camarda (2014) “An urban environment which, supported by 

pervasive ICT systems, is able to offer advanced 

and innovative services to citizens in order to 

improve the overall quality of their life.”  

Walravens (2015c) “Cases linked to the urban space and the 

interactions between the physical and the virtual, 

which are mediated by ICTs or developed using 

innovative methods, and that involve or engage 

citizens in innovative experiences with the goal 

of increasing their quality of life in meaningful 

ways.”  

Table 1 - A sample of smart city definitions 
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Smart City Domains 

The popularity of the smart city concept has resulted in many cities declaring themselves as smart 

(Zygiaris, 2012). Because the development of smart cities differs around the world, policy makers 

(UCLG, 2012; European Parliament, 2014) use six smart city characteristics or domains as indicators 

for development strategies:  

 

- Smart Economy: relates to smart industries in cities, especially information and 

communication technologies (ICT) and other industries where ICT is a part of the production 

process; 

- Smart Mobility: providing access to new technologies to the public, and the use of these 

technologies in everyday life in the city; 

- Smart Environment: when new technologies are used to protect and preserve the environment 

of a city; 

- Smart People: includes skills and education, as well as social interaction quality (integration 

and public life);  

- Smart Living: when the quality of life of citizens is improved because of smart technologies. 

For example culture, health, housing, tourism and safety; and  

- Smart Governance: active participation of citizens in politics, services for citizens and the 

smart use of e-Government. New communication channels are an important stimulating 

factor.  

 

A smart city initiative, defined as: “a multi-stakeholder, municipally based partnership aimed at 

addressing problems of common interest with the aid of ICTs, which underpin ‘smart’ classification” 

(European Parliament, 2014, p. 24) has to contain at least one of, but is not limited to, these domains.  

The European Parliament (2014) expects that a successful smart city combines multiple domains to 

maximise synergy and minimise negative spill-over. The domains above are the ‘ends’ to which 

stakeholders participate in an initiative. Several components such as material, organisational, financial 

and knowledge inputs, technologies, processes, standards and norms are the ‘means’ to these domains. 

These components can both make it easier to mobilise and complete smart city initiatives and are 

desired by-products of these initiatives (European Parliament, 2014).  

Initiatives may be set-up by businesses, municipalities, utilities, public organisations or citizens, with 

involvement of all or some of the aforementioned stakeholders.  
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 Internet of Things, Big Data and Open Data  

The concepts ‘Internet of Things’, ‘open data’ and ‘big data’ are an integral part of smart cities and 

therefore also part of the discussion on how ICT can make city processes more efficient and effective. 

Many city governments struggle to understand these concepts and therefore some elaboration is given 

here.  

First, the Internet of Things, where everyday objects are part of the Internet and are able to 

communicate to each other and with their users (Zanella and Vangelista, 2014), should enable public 

and private parties to integrate online and offline services and the embedding of sensors in everyday 

objects makes everything connected. This results in a change in how products and services are 

delivered to customers (Li et al., 2016).  

Second, through the use of ICT infrastructures and services, ‘big data’ (large datasets that are too big 

to support with regular data management systems) is created by local governments, businesses, 

citizens and other organisations in their daily activities. The smart city enables the use of this data and 

the provision of services based on this data. Data can be used by governments and businesses to 

provide customised services, but may also be used by citizens to take an active role in the city. Big 

data can therefore result in better customer closeness (Li et al., 2016).  

Third, open data, which is the free availability of information, for example through opening of 

datasets, is mostly intertwined with the smart city concept when it comes to the domain Smart 

Governance (Walravens, Breuer and Ballon, 2014). Public bodies have produced and commissioned a 

lot of useful data on for example mobility, tourism and criminality that can not only have a lot of 

value for entrepreneurs, SMEs and large businesses but can also be used to empower citizens and 

enhance social participation and engagement. Furthermore, it fosters innovation and will make the 

government more efficient and transparent (Walravens, Breuer and Ballon, 2014). The OECD states 

that a lot of potential could be unleashed when government data are made open government data 

(Ubaldi, 2013). This open data can be freely used, re-used and distributed to and by anyone.  

Nevertheless, the current open data delivery, especially by public bodies, is still immature (Vilajosana 

et al., 2013; Clarke and Margetts, 2014). The necessary departments and expertise are often lacking. 

In the Netherlands the first improvements towards an open data culture have been made, with for 

example the municipality of Utrecht installing an Open Data Officer (Digitale Steden Agenda, 2016). 

However, many questions still remain and governments still struggle with how to deal with (open) 

data, what business models are suitable and how to upscale good practices (Technopolis Group, 

2016).  
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Furthermore, whereas historically urban planning and its theories have had a long-term focus of 20 - 

50 years, the focus on big data is shifting the emphasis to short-term thinking about the functioning 

and management of cities (e.g. peak daily flows).  Batty (2013) argues that data without theory is 

meaningless: it is not sufficient to just gather the data, since when the amount of data increases, the 

amount of spurious correlations also increases. Since the necessary theories span a longer period of 

time, this short-term focus might be unsustainable and long-term strategic planning might be more 

desirable. These are issues a government should take this into account when installing smart city 

solutions.  

Top-down versus bottom-up 

In the smart city literature, two approaches towards creating a smart city are prominent: the top-down 

and the bottom-up view. The top-down smart city is advocated by big tech-companies that combine 

standardised solutions with bespoke solutions developed in collaboration with specific cities. 

Centralised solutions are implemented, where all critical infrastructures are monitored and integrated 

in such a way that resources can be optimized, preventive maintenance activities can be planned and 

everything can be monitored to ensure security. This approach emphasizes the optimisation of a city 

through technology and examples are planned cities such as Songdo in South Korea (Box 1) and 

Masdar in the United Arab Emirates that are designed and built from scratch and should be the 

ultimate sustainable cities. Even though these modern utopias may sound very impressive, studies 

have shown that the cities are too anonymous, that the development of the cities is too expensive and 

overly planned and that the cities do not attract enough economic activity (Townsend, 2014; 

Walravens et al., 2014).  

Songdo 

Songdo, a business district near Seoul (South Korea), is a $35 billion project that was set up to 

build a smart city from scratch (Ballon, 2016).The project started in 2001, and contracted a major 

technology consortium consisting of companies such as Cisco and Gale International to install the 

smart city’s backbone, the operations centre and the major end-user devices. The goal: developing a 

city-scale working and living environment that meets the demands of the modern world. Urban 

processes will be optimised through technology. The city should be finished in 2018 and houses 

around 70,000 people (Arbes and Bethea, 2014).  

The ambitious initiative generated a lot of interest and was expected to attract a lot of investment 

and expertise (Ballon, 2016). However, the Songdo project did not attract as much foreign 

investment as it had hoped. Furthermore, the city has been heavily criticised for being overly 

planned, sterile, expensive and anonymous (Walravens et al., 2014). This resulted in more pressure 

on Cisco and Gale International to fulfil the project’s ambitions (Townsend, 2014) and the city 

struggling to be completed within budget and time. Finally, there is the possibility that people 

might not want to move there after it has been finished (Walravens et al., 2014).  

 

 

Box 1 - Songdo 
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The examples of Songdo and Masdar are of course exceptional cases where a city is built from 

scratch. In most cases smart solutions will have to be integrated in existing urban infrastructure. This 

thesis therefore solely focuses on the ‘actually existing smart city’; cities that have existed for many 

years and try to integrate smart technologies into the existing infrastructure (Shelton, Zook & Wiig, 

2015) Nevertheless, the top-down view that was introduced here can also be translated to a 

standardised smart city solution that is fully installed by a big company in an existing city, which is 

attractive to many cities, also in the Netherlands.  

Recently, we see an increased amount of critique on top-down smart city solutions, because they do 

not respond to the actual needs of citizens (Townsend, 2013; Ballon, 2016). This critique on top-down 

developed smart cities has resulted in a movement towards a more bottom-up smart city vision, where 

it is emphasized that cities are about the people who live and work in them. The bottom-up smart city 

develops in a more chaotic manner from small, local initiatives revolving around the smart citizen and 

embraces openness and randomness. An example can be found in box 2. These characteristics often 

result in a positive impact on a local scale, but may conflict with dynamics of the global economy and 

objectives of decision-makers and urban planners (Walravens, 2015a).  

 

 

Bottom-up initiatives may be citizen-led, but can also be instigated by start-ups, small and large 

businesses that want to introduce innovation in a certain urban sector.  

Amsterdam Smart City 

In the literature, Amsterdam is often considered as the example of a bottom-up smart city, where 

local stakeholders are constructively engaged in bottom-up community participation (Zygiaris, 

2012).  

Amsterdam, together with the Economic Board Amsterdam, the net operator Liander and telecom 

provider KPN, started with the launch of the Amsterdam Smart City Platform in 2009. Since then, 

it has gained a lot of attention in Europe and the platform developed into a partnership with more 

than 70 partners and 37 smart city projects in 2013. The city was also the first to install a “Chief 

Technology Officer” to guide smart developments (Amsterdam Smart City, 2016).  

The Amsterdam Smart City projects are small scale and even though the projects generated 

savings in CO2 emissions and might have a great potential when the projects are fully deployed, 

the current direct savings are small. In 2014, no full upscaling to city level had been achieved in 

any of the projects (European Parliament, 2014).  

Box 2 – Amsterdam Smart City 
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Initiatives that are often coined as examples are AirBnB and Uber: these initiatives are examples 

where ICTs are integrated in urban infrastructure. They are considered bottom-up since they can be 

created by any ‘garage-tinkerer’ with a computer. The initiatives disrupt city-based services and 

unlock economic value. Even though these applications have been criticised and clash with existing 

regulations, they  continue to operate since they fulfil a certain need (Townsend, 2013; Li et al., 2016) 

Smart cities and potential impact 

If we believe advocates of the smart city concept, the impact of smart city developments on society 

should be enormous. This impact is a reason for public and private bodies to invest in smart city 

initiatives. But how much impact is actually created? How much does the liveability of the city 

increase, what are the effects on the environment and on the creation of economic growth?  

Even though the bottom-up creation of smart cities may be preferred over a top-down “control room”, 

a high number of these chaotic initiatives fail to create enough impact to effect change at a bigger 

scale (Walravens, 2015a). Komninos and colleagues (2015) state that since bottom-up initiatives and 

the involvement of individuals and organisations are becoming the dominant drivers of smart city 

development, a plethora of smart city applications is being created. This results in the creation of 

smart cities by agglomeration, with no clear structure or a structure of chaotic behaviour within 

complex systems. The authors state that the individual impact of each smart city application in these 

cities, of which Amsterdam Smart City is named as an example (Box 2), remains limited. Most 

initiatives take place in the field of smart energy and smart transportation, but studies have shown that 

there was only limited improvement of cities through individual applications and smart solutions and 

cumulative effects are absent because of low structuring and low complementarity of applications 

(Komninos et al., 2015).  

In sum, bottom-up initiatives are problematic when it comes to scalability, regulation, interoperability, 

barriers and incentives to entry (Walravens, 2015a).Therefore neither a fully top-down nor bottom-up 

approach is desirable. According to Ballon (2016) the basis of the European Smart City model should 

be the quadruple helix, where government, citizens, academia and industry come and use the top-

down approach to safeguard public interests and combine it with bottom-up steered creativity (an 

example is given in Box 3) This can be stimulated by setting up experiments and pilots in the city, 

with involvement of multiple stakeholders (Ballon, 2016). Examples are ‘living labs’, which are 

spaces (either physical or virtual) that are used by public-private-people partnerships to innovate in 

real-life contexts. The spaces can be used for both development and testing of technologies 

(Schuurman, De Marez & Ballon, 2016).  



14 

 

Komninos and colleagues (2015) add that if we want to improve the effectiveness and impact of smart 

city initiatives, impact should be included among the parameters of their design. A strategic design 

should be in place that focuses on (sustaining) innovation potential and thus scalability. 

 

 

Conclusion 

In sum, there are many ideas about what is and how to develop the ideal smart city. This may be top-

down, bottom-up or with for example a quadruple-helix approach. The goal is often creating 

sustainable innovation potential and to reach scale, and therefore impact. Unfortunately this is an 

issue many cities struggle with, as will be explained in the next paragraph.  

2.2 Smart cities and the issue of scale 

In this paragraph the issue of upscaling smart city initiatives is explained. In order to do this, first a 

definition of upscaling is given. Some attention is given to impact in relation to upscaling (Box 4) 

since creating (sustainable economic) impact lies at the basis of the smart city concept (de Jong et al., 

2015) and impact is a term that is often coined in relation to upscaling. Finally, the two theories on 

upscaling that are used for this research are introduced.     

Brainport Region Eindhoven 

The quadruple helix approach is a follow-up on the triple helix approach, where education, 

businesses and government are connected in order to innovate. The triple helix approach has long 

been a pillar of the city of Eindhoven and resulted in the creation of Brainport, a high-tech 

technology region with Eindhoven at its centre (Brainport, 2016). 

Recently, the city started the next step in their policy, where in order to become a sustainable city 

the quadruple helix approach was implemented. This approach connects not only education, 

government and businesses, but also citizens. This shifts the focus to the application of technology 

and results in the transfer of innovation to the application level of the city (Metsemakers & 

Henstra, 2014).  

An example of this quadruple helix approach is the use of the city as a testing ground. The city is 

promoted as a ‘living lab’ where smart products and services can be developed and implemented, 

in close cooperation with end users in real-life settings. These living labs can be either actively led 

by the municipality or merely facilitated by the municipality. The latter construction should ensure 

that the living lab can extend beyond the territory of the city (ENoLL, 2016).  

Box 3 – Brainport Region Eindhoven 
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Upscaling smart city initiatives 

The current amount of smart city initiatives quickly increases and the concern is rising that an 

unmanageable and unsustainable amount of systems and market islands is being created. Townsend 

(2013) illustrates this with stating that many cities suffer from the ‘not invented here’ syndrome, 

where every city only supports local (instead of national or global) app developers with the aim to 

establish many fruitful new businesses. However, the cities end up reinventing the wheel and each 

having a different version of the same application, while the citizens using those apps have to buy a 

new one for every city they visit. This increasing market fragmentation is inefficient and results in a 

lot of public money being ‘thrown away’. Therefore, initiatives need to become more scalable and 

efficient (Hernández-Muñoz et al., 2011).  

There are various obstacles or barriers that slow down the diffusion process of smart city initiatives 

(Vilajosana et al., 2013; Neirotti et al., 2014). Furthermore, smart city projects differ in their potential 

for upscaling. Projects that have very local specificity such as neighbourhood applications may be 

more difficult to scale than testbeds and intelligent traffic systems that were designed to scale 

(European Parliament, 2014).  Hernàndez-Muñoz and colleagues (2011) add that even when testbeds 

are used, these often lack the required scale and are limited to small domain-specific environments, 

which makes evaluation difficult and hinders wider implementation. 

The above indicates that more clarity is needed on what factors contribute to upscaling smart city 

initiatives. 

Defining upscaling  

Similar to the smart city concept, no consistent definition of upscaling exists in the literature. In the 

innovation literature, scaling up is considered an important part of the innovation trajectory. 

Upscaling of innovations is intertwined with the success of those innovations.  

Jolly, Raven and Romijn (2010) state that many studies have solely focused on techno-economic 

viability issues of innovations, while embedding in the wider social, cultural and institutional context 

is also a prerequisite of successful innovation. They state that the development and implementation of 

a technology is a co-evolutionary process of technical and social change. Crucial theoretical concepts 

for defining upscaling, according to the authors, are planned initiatives with a high socio-technical 

configuration and entrepreneurs as agents of creative destruction, which we also see a lot in the 

current smart city developments.  

Because upscaling is ill-defined in the literature, many different terms have been used for it as well, 

such as: diffusion, adoption, replication and acceleration. This has to be considered when performing 
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literature research on upscaling. Uvin and Miller (1994) summarise it as follows: “the literature on 

upscaling is reminiscent of the Loch Ness monster. It has been sighted enough to make even the 

sceptical give it a measure of respectability, but its description is as varied as the people who have 

written about it.”  

Other examples of terminology are; deep scaling, where learning processes take place; broad scaling 

where an experiment is repeated in different contexts and linked to other domains; and upscaling, 

where a transition experiment is embedded in the dominant ways of the societal system (van den 

Bosch, 2010) or the distinction between scaling out (geographically), scaling up (institutional 

expansion) and spatial scaling up (widening scale of operation) (Douthwaite et al., 2003).  Because 

these emphases on different concepts of upscaling exist, it is important to provide a clear definition of 

the type of upscaling that is researched here. For this I will use the conceptualisation of upscaling by 

Jolly, Raven and Romijn (2010).   

Jolly, Raven and Romijn (2010) present a framework of 7 dimensions of upscaling, based on a 

literature review. This framework of 7 dimensions is useful for the current research since it 

encompasses other types of scaling such as presented by van den Bosch (2010) and Douthwaite and 

colleagues (2003). The dimensions that are formed by Jolly and colleagues (2010) are: 

1. Quantitative scaling:  the number of beneficiaries/people increases; 

2. Organisational scaling: the organisation develops, e.g. improved capacity and more resources; 

3. Geographical scaling: expansion to new geographical locations; 

4. Deep scaling: greater impact in the same location and inclusion of vulnerable citizens; 

5. Functional scaling: the number and type of activities, services or products increases; 

6. Replication: creating new branches or supporting new entrepreneurs; 

7. Institutional scaling: adaptions to policy at national and international level, transforming 

institutions. 

In this research, the focus is mostly on the geographical scaling of smart city initiatives in the 

Netherlands. This will therefore be considered leading in the definition of upscaling of initiatives. 

Other dimensions that relate to this and are considered appropriate are quantitative scaling and 

replication of smart city initiatives.  

The above concepts of upscaling are also mentioned by the European Parliament (2014) in the context 

of smart cities. They consider the scaling of initiatives as an increase in the number of participants, the 

geographic footprint and a wider offering of services. Therefore I will maintain the following 

(working) definition of upscaling smart city initiatives in this research: 
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The expansion of a smart city initiative to new geographical locations with an increase in the number 

of beneficiaries, possibly through the replication of initiatives and the creation of new branches and 

entrepreneurs.  

 

 

 

Theories on upscaling 

In order to develop proper insights into the factors that are crucial for upscaling smart city initiatives, 

a solid theoretical basis is necessary. In deductive qualitative research, a solid theoretical lens guides 

the questions asked (Creswell, 2009; Yin, 2003). For upscaling, many different theories exist that try 

to address the preliminaries and barriers. Examples are the literature on systems of innovation, 

strategic niche management, (sustainability) experiments, social entrepreneurship, grassroots 

innovation, technology diffusion, network effects, complex adaptive systems and more. Each of these 

theories tries to address upscaling (Jolly, Raven and Romijn, 2010).  

A dominant theory in the innovation literature that encompasses many of the concepts mentioned in 

the above literature on upscaling is the transition perspective. It is a holistic framework that enables 

the researcher to look at the different aspects of society that are relevant for upscaling innovation in 

smart cities (van den Bosch, 2010; Ojo, Curry and Janoswki, 2014). Because this framework has 

mostly been applied to sustainability issues and limited to no attention is given to ICT, it is however 

deemed insufficient for research on upscaling smart city initiatives on its own.  

Another theory that is often used in combination with smart city research is innovation ecosystem 

theory (Schaffers et al., 2011; Zygiaris, 2012; Vilajosana et al., 2013; Neirotti et al., 2014). This 

theory considers value creation and interaction between actors but originates from the business 

Impact 

When considering strategies for upscaling, impact is an often-mentioned concept. Smith and 

colleagues (2009) refer to upscaling as growth in social value by expanding a programme to other 

geographic locations, and as such increasing the impact that is produced by an organisation to better 

match the social need or problem it tries to address. Dees and colleagues (2004) add that reaching 

broader social impact involves experimentation, judgement and continuous learning.  

Especially with regard to social innovation (innovation that changes the social system in which it 

occurs), upscaling of innovations is considered successful when they have durability and broad 

impact (Westley and Antadze, 2015). As social innovation is closely linked to smart city initiatives - 

that try to contribute to the liveability of a city and aim for an innovation to have societal impact 

(Neirotti et al., 2014) - it is important to consider the demonstration of impact and its role in 

upscaling in this research.  

 Box 4 - Upscaling and impact 
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management literature and therefore mostly focuses on the view from the firm (Adner, 2012; Autio 

and Thomas, 2013).  

In sum, both of the above two theories will be used to come up with a conceptual framework for this 

research. This will be done in chapter three and four. 

Conclusion 

In this chapter the core concepts of this research - smart cities and upscaling - have been explained. 

Defining these concepts before commencing with the research is crucial, since both concepts are 

broad and might therefore be interpreted differently than intended by the author. In order to further 

narrow the current research and form a theoretical lens, the next chapter will elaborate on the two 

theoretical perspectives that are used for this research.  
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Chapter 3 Theory 

Because empirical evidence on upscaling smart city initiatives is very limited, an eclectic view on 

upscaling is considered best for the current research. This way, the current research might be used as a 

basis for future research. In order to include a sufficient number of factors that might influence 

upscaling, a big conceptual pool is needed. This chapter introduces two dominant theories on 

innovation that are used as a theoretical lens for the current research; the transitions perspective and 

the innovation ecosystem (IE) perspective. The former is prominent in the innovation sciences 

domain, while the latter is mostly used in the literature on innovation management. It can be argued 

that even though both strands have developed largely independent of each other, there are 

commonalities between the two on the topic of upscaling. With this chapter I aim to elaborate on the 

core concepts behind the two perspectives. While I am aware that there are tensions between the 

theories, I deliberately focus on the complementary contributions of each approach with regard to 

upscaling. This also holds for the different streams of the transition literature, which are explained in 

section 3.1. Section 3.2 elaborates on the core concepts of IE theory and finally section 3.3 considers 

the general pathway to scale as presented in both frameworks.  

3.1 Transitions 

The transition perspective is rooted in evolutionary economic theory and looks at innovation 

transitions and how these transitions come about. A (smart) city may be considered a socio-technical 

system of systems (Box 5) and can purposively reconfigure socio-technical systems. The upscaling of 

smart city initiatives can therefore contribute to an urban socio-technical transition (Hodson and 

Marvin, 2010) and thus it is important to explain what a transition is and how transitions come about. 

Geels and Schot (2010) define transitions as having five characteristics:  

1. Transitions are co-evolutionary processes that involve multiple changes in socio-technical 

systems. A transition consists of both the development and the use of an innovation. This use 

can further be divided into the immediate adoption by consumers and the broader societal 

embedding process of technologies in for example regulations, infrastructures or cultural 

symbols. 

2. Transitions involve multiple actors, such as user groups, policy makers, businesses and 

scientific communities.   

3. Transitions are radical shifts from one socio-technical system to another. This can be either 

sudden radical innovations that involve creative destruction, or innovations that follow a slow 

step-wise development.  
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4. Transitions are long-term and can take 40 to 50 years. Where technological breakthroughs can 

take place in ten years’ time, the emergence of new socio-technical systems can actually take 

20 to 30 years longer. 

5. Transitions are macroscopic. Analysis takes place at the level of organizational fields that 

involve among others key suppliers, regulatory agencies, competitors and consumers.  

Furthermore, upscaling is considered an important part of a transition (van den Bosch, 2010), which 

will be explained in paragraph 3.3. 

The transition perspective revolves around the concept of the socio-technical regime, which is based 

on the technological regime as defined by Nelson and Winter in 1982. Gradually, different streams of 

the transition perspective evolved and currently there are three different approaches that are prominent 

in transition studies, which I consider all to provide important insights in the factors that contribute to 

upscaling.  

The three approaches are Strategic Niche Management (SNM), the Multi-Level Perspective (MLP) 

and Transition Management (TM). All three approaches revolve around the concept of transitions, 

defined as a shift from an established socio-technical system to another. The socio-technical system 

consists of multiple (nested) levels: the technological niche, the socio-technical regime and the socio-

technical landscape. First, these three levels will be introduced. Next, the three strategies will be 

explained.  

Socio-technical regimes 

Socio-technical regimes are the rules that are shared between social groups such as policymakers, 

scientists, industry and consumers. There are three different types of rules in the regime; (1) cognitive 

rules such as guiding principles, innovation agendas and belief systems; (2) regulative rules such as 

regulations, laws and standards; and (3) normative rules, including values and behavioural norms. 

These rules result in the stability and lock-in of socio-technical systems. It constrains actors in their 

perceptions and actions, results in sunk investments, interdependent relationships and path 

dependency. Innovation still occurs in the regime, but happens in an incremental way (Geels and 

Schot, 2010).  

Social groups in one trajectory often overlap with other trajectories. This does not necessarily have to 

be a technological trajectory, but can also be for example policy, industry and culture domains. As a 

result, co-evolution takes place between different trajectories in socio-technical systems. Trajectories 

also endure changes because of for instance political cycles or business cycles which can create 
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tensions in the trajectories. These tensions result in windows of opportunities for transitions (Geels 

and Schot, 2010).  

Technological niches 

Technological niches emerge outside of existing regimes and function as ‘incubation rooms’ for 

radical innovations. The niche provides a protected space for experimental projects with new 

technologies, where there are not yet any market pressures. Protection is given by the networks of 

actors that invest in the new technology as well as public subsidies and high expectations. There are 

three niche-internal processes that can be distinguished: (1) social network building to carry and 

nurture novelties, (2) heterogeneous learning processes to enhance performance; and (3) formulation 

of expectations and visions to attract funding and guide learning processes (Geels and Schot, 2010).  

The duration of a niche phase can take about two or three decades, with the aim to eventually use 

these innovations in the regime or even replace the regime (Geels, 2012).  

Socio-technical landscape 

Beyond the influence of niche or regime actors is the socio-technical landscape, which is an 

exogenous environment that contains dynamic and static aspects. It consists of; (1) factors that change 

slowly or not at all, (2) changes that are long-term; and (3) rapid external shocks. Together these three 

factors form an external context that cannot be influenced by actors in the short-term but that does 

have an influence on niches and regimes. Included in the landscape are political ideologies, societal 

beliefs, values and concerns as well as spatial structures (Geels, 2012).  

 

 

The Smart City as a Socio-Technical System 

A socio-technical system is “a configuration of elements that include technology, policy, markets, 

consumer practices, infrastructure, cultural meaning and scientific knowledge” where various 

actors can change or maintain elements (e.g. firms, industries, policy makers, consumers, civil 

society, engineers and researchers)(Geels, 2012, p. 1). The (smart) city fits within this concept, 

and can be seen as a socio-technical system of systems (Ojo et al., 2014). Unfortunately, Ojo and 

colleagues do not elaborate on the reason why the smart city is a socio-technical system of 

systems. It can be argued that this is the case because the smart city is made up of several smart 

city domains (e.g. smart economy, smart mobility, smart living (European Parliament, 2014)) and 

initiatives take place across a multitude of these domains. This results in smart cities being 

complex systems with many technical, management and governance challenges that need to be 

faced by smart city initiatives (Ojo et al., 2014).  

Box 5 – The Smart City as a Socio-Technical System 
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Strategic Niche Management  

Strategic Niche Management was the first stream of transition literature that developed, as an attempt 

to inform policy on how to influence transitions. The strategic niche management (SNM) literature 

explicitly focuses on how to stimulate niche emergence. The SNM concept has been around for 

almost a decade and has been extensively criticized and developed. 

Early SNM literature tries to identify how and under what circumstances a technology can 

successfully emerge out of a niche and eventually transform and replace a regime. Successful 

emergence is considered a bottom-up transformation from a technological niche to a market niche and 

finally a regime shift. Much of the SNM literature studies the limited success of experiments (Geels 

and Schot, 2010). 

Kemp and colleagues (1998) identify three internal processes that contribute to the successful 

development of a technological niche. First, it is important to articulate expectations and visions in 

order to steer learning processes, legitimate protection and nurturing and to attract attention. Second, 

the building of social networks is important to facilitate interactions between relevant stakeholders 

and to obtain the necessary resources. Finally, learning processes must take place at multiple 

dimensions. These three processes will be further elaborated in chapter four.  

Following these suggested internal processes, it can be argued that successful niche-building will 

come about when expectations are made robust, specific and have high quality. Social networks 

should be broad (different kinds of stakeholders and outsiders) and deep (being able to mobilise 

resources and commitment). Finally, learning processes should consist of both first order 

(accumulation of facts and data) and second order learning (changes in cognitive frames and 

assumptions).   

The above three processes have been studied and it has been shown that SNM is a useful analytical 

framework (Geels and Schot, 2010). Furthermore, Geels and Raven (2006) argue that niche 

development progresses simultaneously at two levels: the local and global niche level. This means 

that local projects can together add up to a new niche at the global level. Once the learning processes 

in local projects are compared and aggregated, the global niche level may become more stable and a 

dominant design (shared rules) may emerge.  

Criticism on SNM comes from Rotmans and Loorbach (2010), who argue that most of the interaction 

in the system takes place between the niche and regime level and that more insight on whether this 

interaction is competitive or symbiotic is needed. This could be in the form of a fourth level: the 

niche-regime level.  Other criticism stresses that it is important to not only consider internal niche 

developments but that external factors also play a crucial role. Later SNM scholars therefore not only 
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looked at influencing the actual design and implementation of new innovations, but also 

complemented this with other measures for modulating windows of opportunity that are external to 

the niche. Raven (2005) suggested more emphasis on how SNM activities influence linkages between 

dynamics at the three levels. Around the same time the MLP developed as well, to further elaborate 

the links between niche internal and external processes.  

The Multi-Level Perspective 

The multi-level perspective (MLP) provides an overarching framework that considers the socio-

technical regime as part of a larger socio-technical system and partly emerged from studies on system 

changes (Twomey & Gaziulusoy, 2014). Where SNM mostly focuses on the niche-level of socio-

technical systems, the MLP encompasses all three levels of technical niche, socio-technical regime 

and socio-technical landscape. According to the MLP, the three levels differ in terms of stability and 

therefore socio-technical systems are also stabilized in different ways. Transitions originate from the 

interaction between the three different levels in the socio-technical system (Geels and Schot, 2010) 

The three levels are believed to interact in three different ways (Geels and Schot, 2010):  

- Niche innovations can build up momentum internally; 

- Changes at the socio-technical landscape level result in pressure on the regime; 

- The regime destabilises resulting in windows of opportunity for niche innovations.  

This is depicted in figure 1. 

The MLP contradicts the suggestion of early SNM that regime shifts can only be initiated through 

bottom-up processes and niche expansion and states that the processes should be aligned at all 

different levels. Diffusion of niche-innovations is only possible when these are connected with 

processes at the regime and landscape levels (Geels and Schot, 2010). 

Furthermore, the MLP suggests that niche innovations need not always compete with the current 

regime but may also be adopted within the regime to solve certain problems from the start. It is 

therefore possible to identify different transition pathways and patterns (Geels and Schot, 2010).  

Scholars often undertake extensive historical research in order to be able to identify the appropriate 

transition pathway (Geels, 2005; Bennet & Pearson, 2009). This is beyond the scope of this research 

and therefore I will not elaborate on this concept any further. 
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Figure 1- Multi-level perspective on transitions (Geels, 2002) 

Transition Management 

Where early SNM mostly focuses on bottom-up niche development, transition management (TM), 

looks at managing transitions from a top-down manner. It evolved using insights from governance and 

complex systems theory (Loorbach, 2010). Even though society eventually chooses the goals of a 

transition, governments can influence transitions (Rotmans, Kemp & van Asselt, 2001). The aim of 

TM is to actively influence the regime, using niche experiences to influence the cognitive frames of 

regime actors.  

TM is mostly a management strategy using the micro, macro and meso levels as defined by the multi-

level perspective and is meant for public decision-makers and private actors. TM characterizes itself 

through: long-term thinking, thinking in terms of more than one domain, different actors and at 

different scale levels and focuses on learning. Important are a wide playing field and system 

innovation through system improvement (Rotmans, Kemp & van Asselt, 2001).  
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The TM concept is often explained as an iterative process of four steps: 

The first step consists of problem structuring and organising the transition arena. This is a virtual 

network that facilitates long-term reflection, reframing and experimentation. Actors that are part of 

the arena initiate, orchestrate and evaluate a large amount of activities at both the regime and 

experiment level (Grin, Rotmans and Schot, 2010); 

The second step is drafting a transition agenda, visioning, and identifying transition paths. This step 

is often emphasized in the literature, because of the need for clear transition objectives and transition 

visions. The objectives do not have to be set in stone. Along the way, it may appear that it is not 

necessary that a transition is fully realised and that an incremental improvement of the system may 

also be sufficient. Regular re-evaluation of goals is therefore important. The long-term vision 

functions as a framework to formulate the short-term objectives. This vision can also change because 

of learning processes (Rotmans, Kemp & van Asselt, 2001; Geels and Schot, 2010); 

The third step consists of defining and performing transition experiments through the mobilisation of 

networks. Together with the second step, this is considered an important aspect of TM, which also 

stimulates learning. These experiments may be considered similar to strategic niche management, 

with a special emphasis on the need for visioning prior to experimentation. In the scholarly literature, 

disagreement exists on the role of visioning in the niche development process (Geels and Schot, 

2010);  

The final step is monitoring, evaluating and lesson drawing, that is to be fed back in the other steps 

(Grin, Rotmans and Schot, 2010).  

The governance approach provided by TM is instructive for the role of the government in the 

development of smart cities. Furthermore, TM is already being used by the Dutch government to 

facilitate sustainable development. Several aspects of TM are therefore considered beneficial to 

incorporate in this research. 

Conclusion 

While the transition perspective has been mostly used to study sustainable technologies, limited 

attention has been given to ICT and concepts such as value creation. Because these concepts play an 

important role in smart city initiatives, the next paragraph will introduce the innovation ecosystem 

concept, which is often used in the smart city literature and which I consider to be a good addition to 

the conceptual framework.  
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3.2 Innovation Ecosystems 

In order to explain the Innovation Ecosystem perspective, first some background information will be 

given about the history of the perspective. Several core concepts of the perspective, such as value 

creation and risk will be explained as well as the different ecosystem strategies that can be pursued. In 

the textboxes, the application of the innovation ecosystem perspective on the smart city concept will 

be illustrated.  

History of the concept 

Innovation Ecosystem (IE) theory is rooted in the innovation management literature. Andersen (2011) 

explains that the origin of the concept comes from George Friedrich List, who emphasized the need 

for a national system of economic development in Germany in 1850. A decade later, Dahmén 

introduced the term development blocks to stimulate economic development in Sweden, inspired by 

Schumpeter. Other scholars trace back the origins of the IE concept to Freeman and Lundvall (1980), 

with their national systems of innovation and Porter (1990) who coined the term innovation clusters 

(Autio and Thomas, 2013; Oh et al., 2016).  

The first pioneer to use the term ecosystem was Moore (1993), who considered the analogy between 

biological ecosystems and industry networks and named these business ecosystems.  A firm was no 

longer viewed as a member of a given industry, but as part of a business ecosystem (Autio and 

Thomas, 2013). Business ecosystems consist of a set of producers and users that are organised around 

a focal organisation and contribute to its performance (Moore, 1993) and of whom the business 

activities are interdependent (Moore, 2006). Like biological ecosystems, business network 

participants depend on each other for their survival (Iansiti and Levien, 2004).  

The business perspective on innovation lies at the core of the later developed concept of innovation 

ecosystems, which further considers the complex relationships between actors that together enable 

technology development or innovation (Jackson, 2011; Adner, 2012; Autio and Thomas, 2013). The 

interconnected organisations in an ecosystem are often linked to a focal firm or a platform and 

incorporate both production and use-side participants. This interconnected ecosystem is often 

visualised as a web-based structure (figure 2). It includes the community of organisations, institutions, 

individuals, customers and suppliers, regulatory authorities, research institutions, etcetera that each 

have an impact on the fate of the focal firm (Autio and Thomas, 2013). The smart city can however 

also be described as an urban innovation ecosystem, as explained in box 6.  
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The characteristics of the innovation ecosystem concept that set it apart from other related constructs 

are the explicit inclusion of use-side participants, the involvement of both vertical and horizontal 

relationships between actors and the focus on value appropriation and use. This also involves the 

ability of the ecosystem to adapt and evolve (Autio and Thomas, 2013). 

 

 

 

 

 

 

 

 

 

 

 

The Smart City Innovation Ecosystem 

The smart city can be described as an urban innovation ecosystem (Schaffers et al., 2011; 

Zygiaris, 2012; Walravens, Breuer and Ballon, 2014; Neirotti et al., 2014) where modern 

technology is incorporated into the urban context to increase the quality of life of citizens and to 

optimize internal processes. Extensive social interactions take place between knowledge workers, 

creating economic value by acquiring, processing and using information. New business 

opportunities could arise when innovation strategists cooperate with city leaders, ensuring the 

long-term viability of smart city projects (Zygiaris, 2012).  

Walravens and colleagues (2014) emphasize that the smart city ecosystem should be taken into 

account to ensure the value that is created in the city is not diminished by the vast number of 

heterogeneous actors involved, since all need to benefit in their own way. In order to create value, 

“innovation must be stimulated and the city should play an enabling, open innovation platform 

role where data can be accessed and (re)used, while still paying attention to the sensitive 

relationship between public and private” (Walravens et al., 2014, p. 30). 

Box 6- The Smart City Innovation Ecosystem 

Figure 2 - A web-based structure commonly used to describe 

‘ecosystems’ (Mutsaers, 2015) 
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Value and risk   

Aspects of value creation, value sharing and risk management are considered crucial to a robust 

innovation strategy in innovation ecosystems (Iansiti and Levien, 2004; Adner, 2012). It is also a 

recurring topic in the smart city literature, which is elaborated in Box 7. Classic economic theory 

teaches us that value creation and economies of scale are crucial for firm survival. In order to realise 

the full benefits of an innovation, widespread adoption, which is part of upscaling, across the 

economy is necessary (Greenhalgh and Rogers, 2010). Enterprises obtain cost advantages when their 

businesses increase in size, output or scale of operation since the fixed costs per unit are spread out 

over a larger number of products. Variable costs may also go down, because of operational 

efficiencies and synergies. In order to reach a certain level of critical mass and to be competitive in 

the market, scaling up is very important for companies and necessary to sustain growth and efficiency. 

Traditionally, companies were often vertically integrated, which means they owned their entire supply 

chain. These vertically integrated businesses are highly vulnerable to technological changes and 

scaling takes an enormous amount of capital. IE theory argues that nowadays successful companies 

are the ones that invest in products that cross industrial borders and that manage their external 

ecosystem, instead of focusing on only internal competences. Firms in a healthy ecosystem can scale 

and respond to shocks more easily than traditional vertically integrated firms. Unhealthy ecosystems 

and symbiotic dependencies can however also negatively impact firms (Iansiti and Levien, 2004; 

Fransman, 2010).  

Adner elaborates on these negative dependencies in the innovation ecosystem as co-innovation risk, 

adoption chain risk and execution risk. Managing these risks is necessary in order to be successful in 

an innovation ecosystem. First, Adner (2012) emphasises symbiotic dependencies in the ecosystem 

need to be managed, since these might result in co-innovation risk. While it becomes increasingly 

attractive for companies to co-create and co-innovate in order to accelerate the path to profitable 

growth, managing execution challenges and dependence on other partners’ innovation challenges 

becomes more difficult. The co-innovation risk that follows is made up of the possibility that one or 

more of the partners involved fail to fulfil their innovation commitments within a specific time period. 

Here, the probability that all interdependent innovations succeed must be considered, instead of the 

traditional probability of only one successful innovation (figure 3).  

Second, it is necessary to take into account the entire value chain of an innovation. In an innovation 

ecosystem, partners will need to adopt your innovation before end consumers will have a chance to 

assess the full value proposition. Each partner will have to consider the costs and benefits of adoption 

and if benefits do not exceed the costs in every intermediary point along the chain, the innovation will 

probably never reach the end consumer. The costs for the intermediaries are not only direct (the price 
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that is charged), but also indirect switching costs and necessary complementary investments (Adner, 

2006; Adner, 2012).  

Finally, similar to a traditional company, a company in an innovation ecosystem faces execution risk: 

the challenges in bringing about an innovation with the required specifications, within the required 

time (Adner, 2012).  

When considering these three risks, a company that is part of an innovation ecosystem can have 

informed expectations and gain the benefits (figure 4).  

 

 

 

 

 

 

 

 

 

 

 

 

Smart city and value creation  

Citizens, governments and companies have very high expectations of the positive impact that will 

come with the smart city. Often times, the smart city is a collection of heterogeneous projects, 

initiatives and actions that are carried out by public as well as private organisations. However, in 

many of these smart city cases, smart city benefits are not defined, measured or communicated. A 

well-defined smart city vision is necessary, where all stakeholders (e.g. citizens, public authorities, 

companies) and their value considerations are harmonised (Dameri and Rosenthal-Sabroux, 2014). 

This is very similar to the innovation ecosystem perspective and its emphasis on value creation, 

where for effective and efficient innovation, convergence of multiple elements in the value 

proposition and shared understanding and agreement among partners is needed (Adner, 2012).  

Box 7 - Smart city and value creation 

Figure 4 - Three risks of innovation (Adner, 2012) Figure 3 - The difference between 

independent and joint probabilities 

(Adner, 2012) 
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Ecosystem Strategy 

Iansiti and Levien (2004) state that firms in an innovation ecosystem can pursue three different 

strategies: a keystone, dominator and niche strategy. Each ecosystem often has a richly connected 

keystone or dominator that can have a notable influence on the health of the network. A keystone 

strategy shapes and coordinates the ecosystem through the dissemination of platforms (also called 

ecosystem orchestration (Leten et al., 2013)) but a dominator strategy attacks the ecosystem and 

absorbs external assets into internal operations. Dominators are often vertically integrated and 

eliminate the possibility of other firms extending or building on their products.  

Most important however is that the bulk of the ecosystem is made up of niches that create most of the 

value and innovation in the ecosystem (Iansiti and Levien, 2004; Moore, 2006). These niches are 

occupied by organisations that provide particular technological contributions. The niches can for 

example be the hardware, the web server or the application of a product and are complementary. A 

difference with the niche-concept in the transitions literature is that niches in the business ecosystem 

are relatively open, with possibilities for external contribution, where niches in the transition literature 

are protected spaces with little market pressure. Furthermore, in the transition literature niches are 

explained on a higher level and contain multiple actors that revolve around one technology. Firms can 

pursue several niche strategies, which will be further elaborated in chapter 4. 

In sum, we can define three streams in the innovation ecosystem literature (Autio and Thomas, 2013); 

the value creation, network embeddedness and network management stream.  

The value creation stream considers the value creation processes within the innovation ecosystem. 

The different approaches to understanding value creation provide insights in non-linear value co-

creation and the integration of value chain and network concepts. The innovation risks as presented by 

Adner (2012) fit within this stream.   

The network embeddedness stream emphasizes the structure and relations in a network and establishes 

a larger role of the market in ecosystem research. It looks at how firms can take advantage of the 

innovation ecosystem and how they should adapt to the ecosystem. Examples of this are the 

ecosystem strategies by Iansiti and Levien (2004). 

The final stream, network management, relates to the earlier concept of business ecosystems and 

focuses on the management of the innovation ecosystem. Important concepts are network visioning 

and orchestration. The ecosystem network management concept is relatively young, and only recently 

have researchers started to investigate whether firms could actively shape the innovation ecosystem. 
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Conclusion 

In the preceding two paragraphs the two theoretical perspectives that are used for this research have 

been introduced. Together they form a big conceptual pool that will be used to study the upscaling of 

smart city initiatives. Before formulating the conceptual framework that will be used for this research, 

a short introduction is given on what both perspectives consider the ideal pathway to scale. This will 

be done in the next paragraph.  

3.3 Pathway to Scale 

As explained in the text boxes above, smart city initiatives fit within the transition perspective and IE 

perspective. Following the transition perspective, smart city applications that develop in a living lab - 

where solutions can be tested in a protected environment and prepared for implementation in the 

outside world - can easily be placed within the concept of a socio-technical niche, where niches act as 

incubation rooms for novelties and protect new technologies from immediate market pressures. 

Broader smart city initiatives that develop outside a living lab might however be more fitting within 

the niche concept as presented in the IE literature. Both theoretical approaches to scaling niches will 

be elaborated here.  

A general view on scaling niches from a transition perspective is provided by van den Bosch (2010) 

who argues that it is often difficult to translate deviant practices in niches to practices in the regime, 

because these practices simply do not work in a mainstream context. Therefore niches are good 

contexts for experiments but the deviant context also complicates upscaling. Van den Bosch suggests 

three intermediate steps that need to be taken in order to scale from niche to regime (figure 5). 

Firstly, actors in the experiment learn about the new structure, culture and practices and deepening 

takes place. Secondly, broadening takes place and an experiment is transferred to other niches. These 

niches can be both inside and outside the initial experimental domain. Through broadening, multiple 

niches can become linked and eventually transform into a niche-cluster or a niche-regime. Finally, 

scaling-up is when initial small changes in the niche result in broader changes in the dominant 

structure, culture and practices in the regime. This might take form through empowerment, where 

niches grow into niche-regimes or through adaptation, where the regime adapts and takes over (part 

of) the deviant structure, culture and practices of the niches (Rotmans and Loorbach, 2010; Van den 

Bosch, 2010).  
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Figure 5 - Deepening, Broadening and Scaling-up (Van den Bosch, 2010) 

The three steps as identified by van den Bosch (2010) can be contrasted with the pathway to scale as 

identified by Adner (2012) in his book: the Wide Lens. Adner makes the argument that the standard 

development approach by firms considers a product innovation to progress from prototype to pilot to 

rollout while, from an ecosystem perspective, firms should consider an alternative pathway to scale. 

Firms often pursue an early-mover advantage but Adner emphasises that firms should consider the 

fact that there is a window of opportunity for every innovation, similar to that in the transition 

perspective. The alternative pathway to scale that firms should take consists of three steps where 

immediate value is created, similar to the niche strategy as advocated by Iansiti and Levien (2004): 

First, a (niche) firm should specialise in unique capabilities that are sustainable over time (Iansiti and 

Levien, 2004). Adner (2012) specifies the minimum viable footprint (MVF), i.e. the smallest 

configuration of elements that can be brought together and still create unique commercial value. If the 

new ecosystem domain of a niche firm is distinct enough, this strategy might result in the growth of a 

large and successful firm; 

Second, staged expansion takes place, where a firm adds additional elements to the MVF so that each 

new element benefits from the existing system and increases the value creation potential for the 

subsequent elements to be added. Iansiti and Levien (2004) state that a niche player should recognise 

that they are not bound by vertical integration and that they can create solutions that can be combined 

with complementary products and platforms from other niche players and keystones. This can also 

result in technological interdependence (Adner and Kapoor, 2010) and therefore it might be smart for 

niche firms to diversify and connect with different platforms. A niche firm can develop understanding 

of the right strategy by taking into account the “coupling strength” of its relations. When a niche 

player develops highly specific internal assets for a third party, this is referred to as tight coupling. 

This means that once you are committed to a partner, the cost of switching is high and that you are 

vulnerable to changes in the business model of the partner. Loose coupling on the other hand is when 
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a niche player connects with multiple players in the ecosystem and dependencies are managed. It 

gives niche firms the possibility to negotiate with keystones and provides them with mobility; 

Finally, there is ecosystem carryover where elements that were developed in the construction of one 

ecosystem are leveraged to enable the construction of a second ecosystem. Iansiti and Levien (2004) 

argue that a niche firm should sustain innovation and keep integrating technology from its ecosystem 

in order to innovate. Technological threats should be examined and response strategies should be 

executed. 

In sum, niche firms should “achieve specialisation by taking explicit advantage of the opportunities 

provided by the ecosystem, while avoiding the kinds of traps that challenge firms in such 

environments” (Iansiti and Levien, 2004, p. 133). A focused niche strategy can be used to integrate 

everything that is beyond the scope of the firm from external sources. These niche firms also 

distinguish themselves from other firms by focusing on new domains and might even create platforms 

and develop into keystones themselves (Iansiti and Levien, 2004).  

This pathway is different from the one presented by van den Bosch (2010) in that it focuses on the 

role of value creation when scaling up, which is not explicitly mentioned in the transition literature. 

Furthermore, the approach as identified by van den Bosch still resembles the traditional prototype – 

pilot – rollout approach (which is still used a lot in smart city development) and does not consider the 

influence of the ecosystem when developing an innovation. Therefore, the three steps by van den 

Bosch and Adner can complement each other. Deepening processes can be made immediately 

profitable by focusing on the minimum viable footprint. Broadening processes can be a good 

intermediate step before adding additional elements in the staged expansion phase. Finally, ecosystem 

carryover contributes to the regime-shift and can be considered another part of scaling-up. 

Conclusion 

The concepts discussed above provide a broad theoretical view on the ideal process of upscaling, but 

do not provide many practical factors that stimulate or hinder upscaling. Several critical factors 

mentioned above will therefore be elaborated in chapter four and combined in a conceptual 

framework for the research.  
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Chapter 4 Conceptual Framework 

In this chapter, the concepts that are relevant to upscaling in both theoretical frameworks - innovation 

ecosystem (IE) theory and the transition perspective - are combined into one conceptual framework 

for upscaling. This way the first two research questions are answered: (RQ1) what factors contribute 

to upscaling smart city initiatives according to innovation ecosystem theory; and (RQ2) what factors 

contribute to upscaling smart city initiatives according to transition theory? Afterwards, a 

preliminary framework for upscaling smart city initiatives is given. This conceptual framework will 

be applied in chapter five and six.  

4.1 Factors 

Several critical factors mentioned in chapter three will be elaborated here and combined in a 

conceptual framework for upscaling. These factors are considered critical since they form the basis of 

the two theoretical perspectives and have therefore been extensively tested and criticised. I consider 

these factors to possibly be of influence on the upscaling of a smart city initiative, which will be tested 

in the upcoming chapters. Further elaboration on the factors and why they are important in the two 

perspectives is given below.  

Visioning 

In the transition literature (both SNM and TM) defining a vision is considered crucial in order to steer 

learning processes, legitimate protection and nurturing and to attract attention. The literature warns 

that a strict vision might be necessary to be persistent when things get difficult, but that a flexible 

vision makes it possible to adjust the vision to take advantage of windows of opportunity (Grin, 

Rotmans and Schot, 2010). The ‘ultimate’ way of visioning therefore does not exist, but having a 

vision is considered beneficial. In the IE literature the concept of network visioning is presented as a 

tool for network management. Successful innovation ecosystems pursue shared goals where multiple 

participants undertake collective efforts, usually defined by the central ‘hub’ in the innovation 

ecosystem (Autio and Thomas, 2013; Iansiti and Levien, 2012).  

Networks 

In the transition literature, social networks are considered crucial for the facilitation of interactions 

between relevant stakeholders and to obtain the necessary resources (Kemp et al., 1998). Transition 

theory explains that social networks should be broad to facilitate multiple stakeholders and deep to 

include organisations that are able to mobilise commitment and resources (Geels and Schot, 2010).  

One of the core concepts of IE theory is the fact that innovators are part of a network of horizontal 

and vertical relations consisting of actors concentrating around a technology. The network 

embeddedness stream in IE literature explains the structural and relational aspects of networks and the 
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need for strong relations to facilitate smooth transactions and collaborations, knowledge sharing and 

to generate trust, norms and rules (Autio and Thomas, 2013). On the other hand, it is explained that 

network embeddedness can also be a constraint because of unproductive relationships and co-

dependence. The coupling concept is relevant here, since too tight coupling with a niche and a partner 

will result in high switching costs and a niche being very dependent on its partner. Loose coupling is 

preferred since this gives the niche the possibility to negotiate with keystones and easily switch 

partners (Iansiti and Levien, 2004).  

Learning Capabilities 

A third factor that is considered important for upscaling in the transition literature is learning 

processes. These processes must take place in multiple dimensions. These are market and user 

preferences, cultural and symbolic meaning, regulations and government policy, societal and 

environmental effects, technical aspects and design specifications, infrastructure and maintenance 

works and industry and production networks. Both first-order (facts and data) and second-order 

learning (changes in cognitive frames and assumptions) are needed (Geels and Schot, 2010).  

In IE theory, learning is mostly seen as occurring at the inter-organisational level and between groups 

and organisations, being facilitated by strong network embeddedness (Autio and Thomas, 2013). A 

defining characteristic of an innovation ecosystem is the shared set of knowledge and skills between 

actors (Nambisan and Baron, 2012). A firm is also considered to progress along a learning curve 

when it gains market experience and improves production processes and value creation. The learning 

potential of a company and its progress along the learning curve are seen as an important source of 

advantage for companies. This learning potential of the firm in turn depends on the need to change 

practices in order to bring a product to the market. Both technological and organisational routines may 

need to be changed and challenges may be internal or come from the surrounding ecosystem (Adner 

and Kapoor, 2010).  

In sum, in both theoretical frameworks, learning processes are considered important. Whereas  

transition theory takes a holistic perspective and considers multiple dimensions of learning, IE theory 

mostly considers learning by the firm and shared knowledge and skills between actors in the 

ecosystem. 

User considerations 

In modern societies, a central problem of technology development is the exclusion of certain actors in 

the development process, while focusing on the technological side first and ignoring other social 

aspects (Grin, Rotmans and Schot, 2010). SNM and TM both emphasise that experimentation must 

take place where technology, user practices and regulatory structures co-evolve. According to this 

perspective, technological niches are protected spaces where experimentation with this co-evolution is 
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possible. Studies where niche projects were studied, showed that often times there is too much of a 

technology-push approach and users are not involved enough in the process but mostly seen as 

consumers with given needs and preferences. This results in a mismatch between the technology and 

the real needs of users.  

The IE approach does not consider users in the development process. It considers the user in a more 

economical way as part of the adoption chain. Here it is also emphasised that innovators often 

overlook the perspective of the user, in relation to the added value of a product. Where innovators 

think about the absolute benefit their product brings to the customer, the customer thinks of a product 

in terms of its added value – the relative benefit compared to available alternatives. This results in an 

assessment gap and often also results in the innovator considering the price it charges as the 

determinant of customer costs, while excluding the extra costs the customer needs to make in order to 

actually use the innovation. It can therefore be the case that the relative benefits for the customer do 

not exceed the total cost, while the innovator thinks it does (Adner, 2012).  

Furthermore, what the transition perspective misses but the IE perspective clearly explains is that the 

adoption chain not only exists of the customer purchasing the innovation, but also every intermediary 

customer (e.g. suppliers, complementors) in between. Each one needs to see the surplus of adopting 

the innovation; these risks in the adoption chain need to be recognised, so mitigating steps can be 

taken before it is too late (Adner, 2012).  

In sum, user-involvement is recognised as an important factor for success in both theories. It is 

important to include the user in the technology development process to ensure there is no mismatch 

between the technology and need of the user, and the relative benefits to the user need to be taken into 

account. Furthermore, oftentimes not only the end-user is a consumer of a product, but also the other 

intermediaries in the adoption chain.  

Value 

Societal value creation is implicit to the transition perspective in the sense that this perspective mostly 

focuses on persistent (sustainability) problems that cannot be solved by the current system. This is 

related to systemic failures that contrary to market failures cannot be changed by conventional 

policies or the market, but rather a restructuring of the system is needed in terms of a transition. 

Actors in the regime will have to recognise a certain societal need and change incrementally from 

within, or (sustainable) radical niche innovations need to use windows of opportunity (Rotmans and 

Loorbach, 2010). 

As explained in detail in chapter two, value creation is a core concept in IE theory. Value creation can 

be considered crucial to an innovation strategy, where the entire ecosystem and its value chain should 
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be taken into account to, for example, limit co-innovation risk and adoption chain risk (Adner, 2012). 

The value creation concept is therefore considered a necessary addition to the transition perspective 

and is added to the conceptual framework for this research.  

Competition 

Transition theory explains that the existing regime may oppose a niche-innovation and raise barriers 

for the diffusion of the niche innovation (Grin, Rotmans and Schot, 2010). These barriers result in 

higher costs for new entrants into a market that incumbents do not have, restricting competition and 

raising the profitability of incumbents (Greenhalgh and Rogers, 2010). Sometimes the position of an 

incumbent may be strengthened by the regime, which is posing institutional barriers, or an incumbent 

may benefit from a network effect where a good or service increases in value for every additional 

customer. Furthermore, because of existing routines, incumbent firms tend to overlook radical 

innovations. Innovation tends to be incremental since leading firms mainly explore directions that fit 

with routines and competencies (Geels, 2010). All these factors may contribute to small firms having 

difficulty with capturing the amount of market share they need in order to be profitable (Greenhalgh 

and Rogers, 2010).  

When the incumbent regime does recognise a radical innovation, it may be threatened by the niche. 

Incumbents often have many vested interests and might try to hinder or encapsulate radical 

innovations (Geels and Schot, 2010). Once a threat is recognised, resources will be mobilised by 

regime-actors to respond to it. Different responses from the regime to these threats are possible: the 

niche may be absorbed by the regime, competition with the regime may take place (possibly with fatal 

results for one of the two) or practices within the regime may change. It must be noted that the niche 

must be sufficiently developed (into a niche-regime) before it is able to attack the incumbent regime 

(Rotmans and Loorbach, 2010).  

In IE theory, Adner and Kapoor (2015) consider the replacement of an old technology by a new 

technology as dependent on the ecosystem of both. New technologies may struggle with an ecosystem 

emergence challenge when bottlenecks in the system constrain the new technology’s performance, 

and old technologies may have ecosystem extension opportunities when improvements in the system 

enhance the performance of the old technology system. The interaction between emergence 

challenges and extension opportunities result in different so-called substitution regimes. An 

incumbent firm may want to invest in the new technology and embrace creative destruction (where a 

new technology destroys the industry of an old technology), or might want to maintain its focus on the 

old technology. The incumbent firm may also invest in complements. Adner and Kapoor (2015) also 

state that sometimes policy-makers are needed to create additional incentives to overcome the 
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emergence challenges of new technologies. The perspective of the firms introducing the new 

technologies is not considered by the authors. 

Iansiti and Levien (2004) consider the perspective of a dominator who occupies the critical hubs in its 

innovation ecosystem and deliberately takes over the ecosystem. This is done by eliminating other 

firms that are in the same market, making it impossible for other firms to leverage their services or 

enhance these through the provision of additional functions. By occupying niches themselves or by 

preventing niches from forming outside the firm, dominators may discourage the creation of niches 

and diversity. However, when more than one dominator is present, competition from the environment 

usually encourages dominators to create and expand into new ecosystem niches themselves. This is 

similar to the regime absorbing a niche.   

In sum, it is recognised by both theoretical frameworks that incumbents may pose barriers for new 

innovations. Different mechanisms may take place; absorption of the niche by incumbents, 

competition between the niche and incumbent and changing practices by the incumbent. 

Lock-in 

In the transition perspective, the regime symbolises lock-in and is considered negative for transitions. 

Lock-in effects often result in path dependency and pose barriers for radical innovations. Lock-in is 

enhanced by established rules and structures that guide research and development in a certain 

direction, resulting in incremental innovation and path dependency. Examples of lock-in mechanisms 

are legally binding contracts, technical standards, professional associations of industries and sunk 

investments. Lock-in can only be lifted when fluctuations in trajectories (e.g. political cycles, business 

cycles) are powerful enough to create windows of opportunities for transitions (Geels and Schot, 

2010).  

Van der Borgh and colleagues (2012) explain that there are several lock-in mechanisms that operate 

within an innovation ecosystem. Resident firms in an ecosystem may be hesitant to leave the 

ecosystem and to seek services externally. Lock-in mechanisms are explained from the perspective of 

the firm, and mostly seen as positive since they correlate with network externalities, ecosystem 

reputation and trust, customised facilities and services and internationalisation. These factors create 

value and lock-in is therefore desirable. The barriers that are erected because of these lock-in effects 

are not mentioned, although it is recognised that firms could position themselves in multiple 

ecosystems to avoid technological lock-in (Andersen, 2011). 

Rules and regulations 

Where the IE perspective is particularly focused on the view from the firm, the transition perspective 

considers other institutions and actors in the socio-technical system that may contribute to the success 
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of an innovation as well. Here lock-in mechanisms and path dependence in the regime are also 

important, since rules and structures (e.g. legally binding contracts, regulations or government 

subsidies favouring existing technologies) may exclude the niche from being integrated into the 

regime. As long as actors in the regime share the basic regime rules (guidance principles, beliefs) 

regimes will be stable. Regimes become unstable when actors begin to diverge and disagree on basic 

rules (Geels and Schot, 2010). 

Geels and Schot (2010) explain that existing structures can constrain actions in three different ways: 

 Cognitive rules and structures (belief systems, search heuristics, problem agendas) are often 

taken for granted and result in a certain interpretation of situations and challenges by actors. 

This implies that actors look in a particular direction rather than exploring all possibilities.  

 Normative roles and rules envelop through mechanisms such as socialisation, rewards, 

punishments and conformity pressure.  

 Regulative rules are laws and regulations that constrain structures, where actors that do not 

obey or conform are sanctioned.  

A similar distinction in IE theory is made by Autio and Thomas (2013) who explain that an ecosystem 

often has formal control devices and informal coordination mechanisms. Where the formal devices 

prevent free-riding or disloyalty and channel the development focus in the right direction, the informal 

coordination mechanisms, which are embedded in ecosystem relations (e.g. trust, professionalism, 

tact, complementarity, transparency and openness), facilitate innovation by promoting sharing of 

information and information disclosure, enabling knowledge combination. IE theory therefore mainly 

focuses on the benefits of set rules and structures in an innovation ecosystem, where transition theory 

explains the barriers these rules and structures may pose for new innovations.  

Furthermore, in IE theory the boundaries of the innovation ecosystem are unclear, where some 

authors consider regulatory authorities and standard-setting bodies and the judiciary as part of the 

innovation ecosystem (Teece, 2007) and others limit the boundaries of an ecosystem and exclude 

these bodies (Adner and Kapoor, 2010).  Nevertheless, the influence and incentives of these 

authorities are not explicitly considered in the IE literature. Often, rules and regulations are “just 

there” and part of the innovation ecosystem.  

In the transition literature, a clear role for the government is recognised in bringing about long-term 

change. This can be either active governance activities to change the regime (TM), or planning 

practices in experiments with novel approaches (SNM). These efforts may result in pressure on the 

incumbent regime and open windows of opportunity for niches.  
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A small reference in the innovation ecosystem literature to the role of policy-makers is given by 

Adner and Kapoor (2015), who state that emergence challenges of the new technology can result in 

the need for policy-makers to create incentives.  

Funding  

Underinvestment in innovation by private firms, according to economic theory, can have multiple 

reasons; the innovation may be non-rival and non-excludable, and therefore a public good; the 

innovation may be a private good with positive externalities where side effects cannot be sold; the 

innovation may be subject to uncertainty and large fixed costs, which makes it difficult or too 

expensive for banks and venture capitalists to evaluate the project; finally, the competition to be the 

first to innovate may create duplication, excess costs and ‘patent races’ (Greenhalgh and Rogers, 

2010).  

When these ‘market failures’ exist, incentives to innovate may need to be provided by the 

government. These incentives may be in the form of subsidies to correct negative or positive 

externalities or the public provision of a public good. In the transition perspective, funding is placed 

under rules and structures in the regime. The regime often keeps incumbent practices in place by for 

example only providing (public) subsidies favouring existing technologies (Grin, Rotmans and Schot, 

2010).  

In IE theory, Adner and Kapoor (2015) state that sometimes policy-makers are needed to create 

additional incentives to overcome the emergence challenges of new technologies. Apart from this 

statement, IE theory is mostly a promotor of ecosystem practices, where the business model of 

companies makes them able to manufacture products more efficiently than vertically integrated firms 

and therefore be more innovative and profitable.  

Entrepreneurship 

In economics, an entrepreneur is “someone who searches for new ideas and exploits them 

commercially” (p. 117, Greenhalgh and Rogers, 2010). An entrepreneur thus tries to discover niche 

markets and is closely linked to firm creation. The process of idea generation, firm formation and 

market selection is often considered to not work optimally because of a lack of entrepreneurs, 

entrepreneurs selecting non-productive activities and failing to succeed in exploiting good ideas 

(Greenhalgh and Rogers, 2010).  

In the two theoretical perspectives considered here, entrepreneurs are defined as actors pursuing a 

niche strategy. In the transition literature, entrepreneurship and the niche concept often intertwine. An 

example is the article by Witkamp, Raven and Royakkers (2011) where the authors consider social 

entrepreneurship a radical innovation that is not characterised by a technical artefact but may be 
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considered a niche. Geels (2010) explains that novelties and radical innovation emerge through 

speciation, niches and entrepreneurship. Nurturing and development of radical innovation in niches is 

done by outsiders and entrepreneurs and with the right investments and learning processes that 

improve their price/performance characteristics, the innovations may break out of their initial niches 

into mainstream markets. Entrepreneurship is therefore recognised as having an important role in 

upscaling innovation.  

Nambisan and Baron (2013) state that ecosystem entrepreneurs have to work along the vision, goals 

and structures that are set by the ecosystem leader and at the same time manage the conflicting 

interests coming from the ecosystem. An entrepreneur should ensure its company is aligned with the 

rest of the ecosystem, but should also maintain independence and pursue a unique value proposition. 

This corresponds to a niche’s coupling strength and strategy (Iansiti and Levien, 2004) as described in 

chapter 3. In sum, entrepreneurs are able to position themselves at an advantageous spot in the 

network by using a range of institutional, relational and coordination strategies. Entrepreneurs can 

circumvent structural constraints when creating a network (Autio and Thomas, 2013). 

Trust 

In transition literature, trust is mainly related to governance and politics. The governance process of 

transitions consists of achieving power, legitimacy and trust. These are not only conditions but also 

products of the governance process. In order to build power to enhance change, it is considered 

crucial to build and maintain trust. Trust here is defined as a mental status of favourable expectations. 

In the complex society of today, people are increasingly relying on systems and other individuals that 

they trust. Trust can therefore be considered an important factor for transitions. The transition 

perspective however mainly focuses on trust building as an important goal of politics, but does not 

consider trust building by niche-actors themselves (Grin, 2010).   

Trust in IE theory is defined as the relationship between network participants, where if sufficient trust 

is build, value will be appropriated fairly. Key enablers of trust building are complementarity of 

obligations over the product lifecycle, balance between value creation and community values and 

differing perceptions of obligation fulfilment (Autio and Thomas, 2013).  

Demonstrating Impact 

An important factor for upscaling that is recognised in the literature on smart city initiatives is impact 

(Komninos, Bratsas, Kakderi, & Tsarchopoulos, 2015). Impact needs to be created and demonstrated 

to stimulate and justify public and private investment. This is a factor that is not explicitly mentioned 

in both theoretical frameworks, but might be important to consider in this research.  
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In transition theory, the demonstration of impact is recognised as part of evaluation and monitoring of 

the transition process (Rotmans and Loorbach, 2010). This includes monitoring the changes in the 

system, movements of actors and monitoring of the goals. Evaluation is considered part of the 

learning processes. Nevertheless, while the framework originated from the recognition of a need for a 

transition to sustainable development, not much emphasis is put on demonstrating the impact of a 

studied technological artefact or initiative on the environment or liveability. 

In IE theory, demonstration of impact is not explicitly mentioned. Apart from evaluating the 

economic value created for the ecosystem, broader societal or environmental impact will only be 

measured when the core goals and vision of an innovation ecosystem is creating this impact. 

Conclusion 

The twelve factors mentioned above are expected to all contribute to the upscaling of smart city 

initiatives. In the next paragraph, all factors will be combined into one conceptual framework that will 

be applied in chapter five and six.  
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4.2 Conceptual framework 

The factors that were retrieved from the literature on transitions and innovation ecosystems are 

displayed in the table below. Table 2 summarises the conceptual framework with several key words; a 

more elaborate version can be found in appendix III.  

The preliminary list of factors influencing upscaling: 

Nr Factors Transition Perspective Innovation Ecosystem 

Perspective 

1 Visioning Strict/Flexible visioning Network visioning 

2 Learning Capabilities Multiple dimensions: e.g. 

technical aspects, production, 

cultural and symbolic 

meaning 

Inter-organisational learning 

3 Networks Social networking,  

broad and deep networks 

Network embeddedness, coupling 

4 User considerations User-involvement Assessment gap, adoption chain 

risk 

5 Competition Barriers by incumbents Dominator strategies, emergence 

challenges 

6 Lock-in Lock-in, path dependency Lock-in in innovation ecosystem 

7 Value Implicit, addressing societal 

challenges 

Value creation 

8 Rules and regulations Rules and structures Formal and informal mechanisms 

9 Funding Subsidies favouring existing 

and/or new technologies 

Incentives through public funding  

10 Entrepreneurship Entrepreneurship as a 

precondition for radical 

innovation 

Advantageous positioning 

11 Trust  Trust as a form of politics Trust between network 

participants 

12 Demonstrating impact Implicit, monitoring and 

evaluation.  

Implicit, economic value 

ecosystem 

Table 2 - Conceptual Framework  
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The conceptual framework presented in table 2 gives rise to several interesting contrasts between the 

two theoretical perspectives; first, the fact that value creation is implicit in the transition perspective, 

whereas this is a core aspect of the innovation ecosystem perspective; second, the different focus on 

users in both perspectives, where the transition perspective considers user-involvement a crucial 

factor, IE theory simply states all users have to be taken into account, but do not necessarily have to 

be involved; third, the different interpretation of several factors, for example lock-in, where 

ecosystem lock-in is considered positive (IE), but technological lock-in negative (transition 

perspective)  and funding,  where subsidies are seen as providing incentives (IE) or as a possible 

barrier (transition perspective); Finally, the exclusion of regime rules and structures by the IE 

perspective is notable, which only focuses on formal and informal mechanisms within the innovation 

ecosystem.  

The above table also shows that both theoretical frameworks are similar with respect to certain 

factors, albeit with somewhat different emphasis. The application of the above conceptual framework 

in the next chapters will determine whether the two theories are complementary on the topic of 

upscaling smart city initiatives.   

Conclusion 

In the following chapters, the presented conceptual framework will be used to study cases of smart 

city initiatives. First, chapter five will present a systematic literature review of cases in Europe and 

afterwards chapter six will apply the conceptual framework to the cases of four smart city initiatives 

in the Netherlands. The framework will be adjusted based on the results of the research and 

conclusions about the complementarity of both theories will be drawn in chapter seven.  
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Chapter 5 Systematic Literature Review 

In this chapter a systematic literature review of the smart city literature on upscaling is presented.  

A systematic literature review is a methodology that can be used to establish the progress of existing 

research in clarifying a particular problem and is able to address broader questions than is possible 

with single empirical studies. It involves a systematic search process that is objective, transparent and 

replicable (Jesson, Matheson, & Lacey, 2011). While I have discussed the smart city literature in 

general in chapter two, this systematic literature review specifically focuses on the coverage of 

upscaling of smart city initiatives in the literature. It therefore aids in establishing what has been 

written about upscaling of smart city initiatives and will contribute to insights on the research gaps in 

the smart city literature.  

Apart from establishing what has been written on upscaling smart city initiatives, the aim of this 

literature review is to provide  empirical evidence for research question four: what factors contribute 

to upscaling smart city initiatives in practice in different cities in the Netherlands?  This research 

follows a multi-case design, which ensures this research does not only consider one ‘rare’ successful 

case (Yin, 2003). The scope of the literature review is limited to implementation cases. While the 

cases in Europe give a good picture of smart initiatives in developed countries that are similar to the 

Netherlands, validity can be enhanced with studying several cases in the Netherlands as well. 

Therefore, the systematic literature review will be complemented with case study research in chapter 

six.  

First, the methodology that has been applied is presented, followed by the results and conclusions. 

5.1 Methodology 

First, the website from the university library was consulted to come up with a list of databases that are 

considered appropriate for this research. The literature on smart cities is divided over many fields of 

research, such as architecture, engineering, data sciences, sustainable development and policy 

literature. In order to provide a complete overview of the literature it is therefore considered best to 

use general databases that are not field specific in this research. The university library considers four 

databases ‘general’ databases. The following databases were used for the systematic review:  

- FOCUS on scientific literature 

- Google Scholar 

- Scopus 

- Web of Science 
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Since the use of the term ‘smart city’ is relatively young, and because I am interested in recent 

developments with regard to upscaling, only articles published after the year 2010 were considered in 

the research. When this was possible in the database, the search was limited to peer-reviewed articles. 

While I am aware that since the smart city concept is relatively new a lot of what has been written is 

grey literature, this literature was purposefully excluded from the current research. The reason for this 

is to establish solely empirical evidence.  

Furthermore, smart city literature has been written on developed as well as developing countries. 

Since developing countries encounter different challenges than developed countries (Neirotti et al., 

2014), literature was limited to the geographical scope of Europe.  

The combinations of key words that were used in the research were: 

- smart city (title) AND “scale” (topic) 

- smart city (title) AND “scaling” (topic) 

- smart city (title) AND “diffusion” (topic) 

- smart city (title) AND “adoption” (topic)  

- smart city (title) AND “barrier” (topic) 

- smart city (title) AND  “success” (topic) 

- living lab (title) AND “scale” (topic) 

- living lab (title) AND “diffusion” (topic) 

- living lab (title) AND “adoption” (topic) 

- living lab (title) AND “success” (topic) 

- living lab (title) AND “barrier” (topic)  

There are several reasons for the selection of the key words above. First, the words ‘smart city’ in the 

title were chosen to ensure that the article is part of the literature written on smart cities. Second, the 

words ‘scale,’ ‘scaling,’ ‘diffusion’ and ‘adoption’ were chosen because the concept of upscaling is 

ill-defined in the literature and many different theoretical concepts (and therefore terminology) exist 

that try to explain (a part of) the concept (Jolly, Raven and Romijn, 2010). Based on the literature that 

was studied on upscaling, the words ‘scale,’ ‘scaling,’ ‘diffusion’ and ‘adoption’ were expected to be 

most commonly used in the literature. Third, the words ‘barrier’ and ‘success’ were added to ensure 

articles were included that describe the factors that hinder or stimulate smart city development. I 

estimated that this would also result in articles that use an implementation case as empirical base for 

these factors. Finally, the words ‘living lab’ were added, since smart city initiatives often take place in 

living labs, which are real-life environments to develop and implement smart city innovations. I 

expect that by including the key words ‘living lab’ extra articles on smart city cases will be found.  
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Several key word combinations were abandoned since they did not produce enough results: 

- smart city (title) AND “upscaling” (topic) 

- smart city (title) AND “scaling up” (topic)  

- living lab (title) AND “upscaling” (topic) 

- living lab (title) AND “scaling up” (topic) 

- living lab (title) AND “scaling” (topic) 

 

This confirms the assumption that the words ‘scaling up’ and ‘upscaling’ are not used a lot in 

academic literature. Words such as ‘scale,’ ‘adoption’ and ‘diffusion’ are more prevalent.  

The searches with the words ‘smart city case’ and ‘smart city initiative’ produced the same results as 

when searching for the words ‘smart city,’ therefore these were also excluded.  

The search with Dutch keywords did not produce any results.  

The four databases differed a little on the possible search criteria. Where in Web of Science it was 

possible to search for the title: ‘smart city’ AND the topic ‘scale’, in FOCUS the title ‘smart city’ 

could only be combined with the search all fields for ‘scale’. In Scopus, the title ‘smart city’ could be 

combined with the search for ‘scale’ in the article title, abstract and keywords.  

Google Scholar only provides the possibility to either search for keywords in the title, or for key 

words in the whole text. It is not possible to make a distinction between key words both in the title 

AND in, for example, the abstract. When searching for key words in the text the result was often more 

than a thousand hits. Therefore only the keyword search in the title was included. 

An overview of the key word searches that were performed in the different databases and the resulting 

hits is given in Appendix I.  

5.2 Results 

The total number of articles resulting from the database search on 07-04-2016 was 664. The results 

were first ordered in an excel database, as presented in Appendix I. The title, authors, year, journal, 

database and key words were noted. When articles were not available, this was indicated with n.a.   

The search resulted in 338 non-overlapping results, of which 36 studies were not available. The 302 

remaining results were marked red or green based on their title, abstract and conclusion, depending on 

whether these were considered useful for the research or not.  
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Criteria for inclusion (green colour) were: 

- The title, abstract or conclusion mentioned the words ‘diffusion,’ ‘adoption,’ ‘scale’ or 

‘scaling’;   

- The execution of a case study was emphasised.  

Criteria for exclusion (red colour) were: 

- The research took place outside of Europe; 

- No implementation of the described technology in a real-life environment took place; 

- The article is solely theoretical, with no empirical basis.  

Furthermore, a second critical view was given on whether the articles were peer-reviewed. Because 

the literature on smart cities is relatively young, I decided to also include conference papers that 

satisfied the inclusion criteria.  

Finally, 37 articles were marked as green. From these articles, a final selection was made, based on 

the content of the article. During this process it appeared that the actual content of almost all the 

articles (with the exception of the article by Rizzo and Deserti, 2014) was not specifically on 

upscaling. The articles mostly describe a pilot case or first implementation case, and apart from 

stating that further research is needed on how to implement the innovation in the entire city or 

multiple cities, the articles do not explicitly address the crucial factors for upscaling. Nevertheless, 

several of the articles were considered appropriate for answering the research question. This is 

explained in textbox 8. Furthermore, the literature search provides a clear overview of the research 

gaps with respect to smart cities and is therefore considered beneficial for the current as well as later 

research on this topic.  

In the end, 8 articles that most clearly described a substantial case and the factors that hindered or 

benefited the successful implementation of a (smart city) innovation were selected. 

The final inclusion criteria were: 

- A clear description of a case (in Europe) where an innovation was implemented in a real-life 

environment; 

- The discussion of factors that hindered or benefited the implementation of the innovation.  

The selection of articles, together with the selection criteria that had been applied, was send to two 

senior researchers at the University of Brussels and one at Delft University of Technology that are 

considered experts in the smart city field, for review.   
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This resulted in the addition of two more articles. The final list of articles was thoroughly read and 

analysed. A description of the cases that were presented in the articles can be found in table 4. 

Validity and Reliability 

During the data collection process, construct validity and reliability were considered. Construct 

validity consists of the selection of the correct operational measures for the concepts that are studied 

(Yin, 2003). Construct validity of this thesis is assured by using multiple sources of evidence: a 

systematic literature review, desk research and interviews. This also contributes to the chain of 

evidence (Yin, 2003). Furthermore, the fact that several experts in the field of smart cities from the 

university of Brussels and Delft have reviewed the data selection process of the systematic literature 

review also adds to the construct validity of the systematic literature review.   

Reliability is the demonstration that the study can be repeated by others and would produce the same 

results (Yin, 2003). The extensive description of the methodology in chapter 5 and 6 contributes to 

this.  

 

 

 

Applicability of results 

The initiatives that are presented in the final selection of articles have run for at least two years and 

up to four years. Therefore we can assume that these bigger cases are viable projects that have the 

potential to be scaled up and might also encounter factors that are similar to projects that are being 

scaled up. 

In order to ensure that the factors that are selected from the literature are not the hurdles of the 

project start-up phase, only barriers that are experienced later on in the project will be taken into 

account. As elaborated in chapter 4, both the transition perspective and the innovation ecosystem 

perspective consider early preparations in the start-up phase of the project such as visioning and 

establishing a suitable business model as crucial for upscaling later on. Therefore, early success 

factors of viable cases might be appropriate for later upscaling and are considered.  

Nevertheless, the small amount of articles that resulted from this literature review shows that there 

is a great need for further research on the topic of upscaling. A first step is the validation and 

extension of the factors that are produced by this literature review with several case studies. This is 

done by performing desk research and interviews on several cases, as described in chapter 6. The 

results that arise from the desk research and interviews will also be weighed more heavily than 

those of the systematic literature review. 

 Box 8 – Applicability of results 
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Nr Article Topic Case 

1 Hakkarainen, L., & Hyysalo, S. (2013). How Do 

We Keep the Living Laboratory Alive? Learning 

and Conflicts in Living Lab Collaboration. 

Technology Innovation Management Review, 16–

22. 

Smart Floor  Finland 

2 Mastelic, J., Sahakian, M., & Bonazzi, R. (2015). 

How to keep a living lab alive? Info, 17(4), 12 – 

25. 

Energy Living Lab Switzerland 

3 Rizzo, F., & Deserti, A. (2014). Small Scale 

Collaborative Services: The Role of Design in the 

Development of the Human Smart City Paradigm. 

In Distributed, Ambient, and Pervasive 

Interactions (pp. 583-592). Springer International 

Publishing. 

MyNeighborhood Italy 

4 Sauer, S. (2012). Do Smart Cities Produce Smart 

Entrepreneurs? Journal of Theoretical and 

Applied Electronic Commerce Research, 7(3), 63 

– 73. 

Climate Street 

Amsterdam 

Netherlands 

5 Schaffers, H., & Turkama, P. (2012). Living Labs 

for cross-border systemic innovation. Technology 

Innovation Management Review, 2(9), 25. 

Living Lab Europe 

6 Scholl, H. J., & Al Awadhi, S. (2016). Creating 

Smart Governance: The key to radical ICT 

overhaul at the City of Munich. Information 

Policy, 21, 21 – 42. 

Munich Smart 

Government 

Germany 

7 Veeckman, C., Schuurman, D., Leminen, S., & 

Westerlund, M. (2013). Linking living lab 

characteristics and their outcomes: towards a 

conceptual framework. Technology Innovation 

Management Review, 3(12). 

Living Lab Belgium and 

Finland 

8 Walravens, N. (2015a). Mobile city applications 

for Brussels citizens: Smart City trends, 

challenges and a reality check. Telematics and 

Informatics, 32, 282 – 299. 

Mobile City 

Applications in 

Brussels 

Belgium 

9 Walravens, N. (2015b). Should there be an app for 

that? Inhibiting and contributing factors to the 

development of a mobile smart city strategy for 

Brussels, Brussels Studies, 88, 1 – 11.  

Mobile City 

Applications in 

Brussels 

Belgium 

10 Baccarne, B., Mechant, P., & Schuurman, D. 

(2014). Empowered cities? An analysis of the 

structure and generated value of the smart city 

Ghent. In Smart City (pp. 157-182). Springer 

International Publishing. 

Smart City Ghent Belgium 

Table 3 - Selected articles systematic literature review 
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Table 4 - Cases Systematic Literature Review 

Finland – Smart Floor 

A four year implementation case of a smart floor 

in a nursing home is described. The project was 

executed in close collaboration between 

technology providers and the end-users. At first, 

the implemented technology was supposed to be 

a simple ‘fall-down alarm’, but this later 

developed into a multifunctional ‘smart floor’ 

that had multiple alarms and allowed to establish 

potential risk factors by recording data about the 

movements of residents. Currently, the smart 

floor has been installed in over 2000 rooms in 

residential care facilities in different countries. 

Switzerland – Energy 

In Western Switzerland, an Energy Living Lab 

was initiated, where innovation takes place on 

energy efficiency and development of renewable 

energy. The living lab is a quadruple helix 

partnership where the university, public 

authorities, private companies and users innovate 

together. Based on the case, the authors describe 

several criteria for long-term longevity of these 

kinds of initiatives.  

Netherlands – Climate Street 

The Climate Street in Amsterdam was a two year 

pilot where multiple public-private organisations 

tried to realise and test a sustainable shopping 

street. Several technologies were introduced such 

as smart meters, energy displays and LED-

lighting. The pilot was considered successful, 

with energy savings of 18%. The aim was that 

after two years, the entrepreneurs would become 

owners of the Climate Street and that the concept 

could be exploited to other cities, but this has not 

yet taken place. 

Germany – Smart Government 

The City of Munich in Germany aimed to change 

the governance of the citywide information and 

communication technologies (ICT), through 

executing a multiyear change programme, which 

eventually resulted in a successful overhaul of the 

ICT governance model.  

Belgium – Mobile City Applications 

The articles on mobile city applications in 

Belgium by Walravens consider the Brussels-

Capital Region and how the government works 

on a successful mobile strategy for a ‘smarter’ 

Brussels. This was done by studying several 

cases of city applications such as FixMyStreet, 

STIB Mobile and Visit Brussels. 

Belgium – Ghent Smart City 

As part of the long-term strategy of the city of 

Ghent until 2020, the long-term strategic 

programme Digitaal.Talent@Gent was set-up, 

consisting of several smart city projects. The 

main bottlenecks of the current smart city 

initiatives are presented in the article.  

Italy – My Neighborhood 

The MyNeighborhood project aims to help a pilot 

case in Milano to emerge, network and scale up. 

The Milano pilot consists of a food service for 

elderly citizens via an IT platform and a 

gardening service by students.  

Living Labs 

Several cases of living labs are presented, by 

Veeckman and colleagues (2013) and Schaffers 

and Turkama (2012), that identify factors or 

building blocks that should be present in living 

labs to accelerate the development of innovations 

and to increase output of innovation projects.  
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The final list of articles was thoroughly read and the factors that contributed to or hindered the 

implementation of the cases were marked following a coding protocol. Since this research is 

deductive, the coding protocol (Table 5) is based on the conceptual framework as presented in chapter 

4. An elaborate version can be found in appendix III.  

Factor Code Transition 

Perspective 

Code IE  

Perspective 

Visioning Vi1 Vi2 

Learning Capabilities LC1 LC2 

Networks N1 N2 

User considerations U1 U2 

Competition C1 C2 

Lock-in LI1 LI2 

Value Va1 Va2 

Rules and regulations R1 R2 

Funding F1 F2 

Entrepreneurship E1 E2 

Trust T1 T2 

Demonstrating Impact D1 D2 

Other O O 

Table 5 - Condensed version coding protocol 

Whenever a factor did not fit with the conceptual framework, it was marked as ‘other’. Furthermore, 

whenever it was impossible to discern whether a factor matched the innovation ecosystem or 

transition perspective, no number was given to the code (e.g. F instead of F1 or F2). In appendix III, 

illustrative examples of the coding process can be found as well.  

At first, one interview and one article were analysed to see whether the coding protocol matched the 

results. Based on these analyses two codes were added to the coding protocol: 

- Funding (F): funding considerations that do not directly fit the framework (e.g. private 

funding). 

- Governance (G): good governance as a driver of upscaling. This factor is closely related to 

the factor business network, but more specifically looks at governance tools and structures 

such as defining roles and responsibilities and installing an internal change agent.  
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The total number of markings of codes is given in figure 6. These are markings per article. Whenever 

a factor was named multiple times in one article as being of influence for the project, it was only 

counted once, except for the factor O. With 10 articles the maximum amount a factor can be counted 

is therefore 10 (with the exception of O).  

The 11 fragments that were marked as other (O) consisted of: contextual or external factors that 

influenced the project (2), design aspects of the project (1), time considerations (2), IPR (1), 

management of expectations (3) and contributions by the different actors (2).  

 

Figure 6 - Factor count articles 

An overview of the influence of a factor on the success of a case described in an article is given below 

(Table 6). The influence of a factor is marked red whenever a factor was seen as a barrier to the 

project. In case the factor contributed to the success of the project, it is marked green. Sometimes a 

factor is considered but not perceived as having a major influence, and therefore marked as orange 

(neutral). Finally, a blue mark is given when an author recognises that a factor that was not present 

would have contributed to the success/failure of an initiative. 

The classification of a factor as a barrier or driver is based on the wordings that were used in the 

articles. An overview of the words that indicated a positive, negative or neutral influence can be found 

in appendix III.  
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Article1 Article2 Article3 Article4 Article5 Article6 Article7 Article8 Article9 Article10 

Vi1  Vi1  Vi1  Vi1  Vi1  Vi1  Vi1  Vi1  Vi1  Vi1  

Vi2  Vi2  Vi2  Vi2  Vi2  Vi2  Vi2  Vi2  Vi2  Vi2  

LC1  LC1  LC1  LC1  LC1  LC1  LC1  LC1  LC1  LC1  

LC2  LC2  LC2  LC2  LC2  LC2  LC2  LC2  LC2  LC2  

N1  N1  N1  N1  N1  N1  N1  N1  N1  N1  

N2  N2  N2  N2  N2  N2  N2  N2  N2  N2  

U1  U1  U1  U1  U1  U1  U1  U1  U1  U1  

U2  U2  U2  U2  U2  U2  U2  U2  U2  U2  

C1  C1  C1  C1  C1  C1  C1  C1  C1  C1  

C2  C2  C2  C2  C2  C2  C2  C2  C2  C2  

LI1  LI1  LI1  LI1  LI1  LI1  LI1  LI1  LI1  LI1  

LI2  LI2  LI2  LI2  LI2  LI2  LI2  LI2  LI2  LI2  

Va1  Va1  Va1  Va1  Va1  Va1  Va1  Va1  Va1  Va1  

Va2  Va2  Va2  Va2  Va2  Va2  Va2  Va2  Va2  Va2  

R1  R1  R1  R1  R1  R1  R1  R1  R1  R1  

R2  R2  R2  R2  R2  R2  R2  R2  R2  R2  

F  F  F  F  F  F  F  F  F  F  

F1  F1  F1  F1  F1  F1  F1  F1  F1  F1  

F2  F2  F2  F2  F2  F2  F2  F2  F2  F2  

E1  E1  E1  E1  E1  E1  E1  E1  E1  E1  

E2  E2  E2  E2  E2  E2  E2  E2  E2  E2  

T1  T1  T1  T1  T1  T1  T1  T1  T1  T1  

T2  T2  T2  T2  T2  T2  T2  T2  T2  T2  

D1  D1  D1  D1  D1  D1  D1  D1  D1  D1  

D2  D2  D2  D2  D2  D2  D2  D2  D2  D2  

G  G  G  G  G  G  G  G  G  G  

Table 6 - Articles: the influence on success 

What appears from the results above is that the most mentioned factors in the articles are vision, value 

and rules and regulations. Second, learning capabilities, network and user considerations and 

governance are mentioned most often. Low scoring factors are entrepreneurship, demonstrating 

impact and funding. Other distinctive facts that appear from Table 6 are a larger amount of green 

markings for successful cases (e.g. Article 1 and Article 6) and whenever a case was unsuccessful, 

similar factors are being marked blue as are marked green for the successful cases. This indicates that 

these factors are important for the success of an initiative. Further elaboration on the findings is given 

in the next paragraph, where the findings on the different factors are presented.  
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5.3 Findings 

The systematic literature review resulted in several factors that were considered crucial for the success 

of a smart city initiative. 

First, having a well-defined and shared vision was recognised by several authors as a prerequisite for 

success. Stakeholders of the city of Munich reported the widely shared overall vision as a contributing 

factor to the success of the initiative (Scholl and Al Awadhi, 2016) and the loose project plan  in 

Finland aided the flexibility of the smart floor developments (Hakkarainen and Hyysalo, 2013). 

Veeckman and colleagues (2013) also note that one of the initiatives failed to succeed because of the 

failure to build a mutual vision or common purpose.  

Second, value was considered important in terms of adoption chain risk, where some technologies did 

not add enough value for the entrepreneurs to continue using them (Sauer, 2012), or missing links in 

the value chain and no added value for involved stakeholders resulted in problems for several living 

labs (Veeckman et al., 2013; Baccarne et al., 2014). Veeckman and colleagues (2013) also state that it 

is of vital importance that shared value creation takes place.   

Other factors that were mentioned as benefiting the success of a project were:  

- Learning capabilities, since with the implementation of a certain technology comes learning 

how to use it and organising instruction moments for users (Sauer, 2012)  and gaining 

expertise, skills and development capacity for initiative members (Scholl and Al Awadhi, 

2016);  

- Networks, where a good social network might help with finding potential partners for an 

initiative (Schaffers and Turkama, 2012). However emphasis is mostly put on the business 

network where for example the resignation of several members of the smart floor project 

brought the project on the verge of collapse (Hakkarainen and Hyysalo, 2013) and the fact 

that involving the full ecosystem may make collaboration more difficult (Baccarne et al., 

2014); 

- User considerations such as in the case of the smart floor in Finland, where different 

understandings between the engineers and care professionals had to be overcome in order for 

the project to succeed (Hakkarainen and Hyysalo, 2013) and in the climate street pilot where 

failure of the organisation to use the ideas of the entrepreneurs and in keeping them motivated 

resulted in non-use of the technologies (Sauer, 2012); and 

- Governance aspects were mentioned in seven of the articles, such as “defining clear roles and 

responsibilities of living labs, small firms and other network partners is important” (p. 29, 
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Schaffers and Turkuma, 2012). Examples of issues with governance are Munich, where it was 

a challenge to accept the leading role of the central change agent (Scholl and Al Awadhi, 

2016) and Brussels, where the fact that the initiatives are divided over two levels of 

governance and the lack of internal change agents inhibit the initiatives (Walravens, 2015a). 

In Finland, it went so far that a struggle for power arose, where the hiring of an independent 

negotiator by the new project coordinator saved the project (Hakkarainen and Hyysalo, 2013). 

Third, (regulative) rules and regulations were mentioned often as major barriers to the success of the 

projects.  For example when mandates end and new politicians do not support the initiative anymore 

(Mastelic et al., 2015), when the political organisation of the city government is complex (Walravens, 

2015a; Walravens, 2015b) and when national regulation and policies constrain design processes 

(Rizzo and Deserti, 2014).  

In terms of cognitive and normative rules and structures, the meanings entrepreneurs gave to the 

climate street pilot in Amsterdam made the initiative attractive to them (Sauer, 2016) and in Munich a 

culture of consensual decision making and the understanding that change was necessary benefited the 

success of the project (Scholl and Al Awadhi, 2016). 

Informal mechanism were also mentioned several times, for example when a lack of openness 

constrained smaller companies that were part of the initiative from accessing the critical assets 

(Veeckman and colleagues, 2013) or when “the availability of ample information greatly helped 

resolve problems at subproject levels” (p.3, Scholl and Al Awadhi, 2016). 

In sum, the factors that were mentioned most often in the articles as being important were vision, rules 

and structures and value. Learning and user considerations were also mentioned a lot. Where rules and 

structures and users considerations were mostly spoken of in transition terms, the other factors were 

mainly framed according to IE theory. Finally, the factor governance was also mentioned a lot, a 

factor that is not a core concept in either of the theories.  

5.4 Conclusions on smart city literature 

This systematic literature review shows that the amount of articles written on smart cities is certainly 

not little, but the number of usable articles that resulted from the search implies that smart city 

developments in Europe and research are immature. The broadness of the concept and the inclination 

to label things as ‘smart’ results in a lot of unusable literature. Nevertheless, the systematic literature 

review provides insights in the main research topics and research gaps in the smart city literature. 

First, a large part of the literature consists of articles that describe certain ‘smart’ technologies in 

detail. Design aspects of these technologies are elaborated, often without actual implementation of the 
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technology, at the most with a very small scale pilot. Examples are articles by Lécué and colleagues 

(2014) and Apolinarski, Iqbal and Parreira (2014) and articles that describe an (Internet of Things) IT 

infrastructure for Smart Cities, also lacking empirical evidence for functionality of these 

infrastructures (Giuffrè, Siniscalchi and Tesoriere, 2012; Rong et al., 2014) or only presenting a small 

scale pilot (Paradells et al., 2014). 

A second large part of the literature is grey literature, with little empirical evidence for the statements 

given. This literature can for example be an ‘advertisement’ for a certain ‘smart’ city (Rantakokko, 

2012). Furthermore, in the academic literature, the top-down view of smart cities is present. Strategies 

by global firms such as IBM, Siemens and Cisco are considered (McNeill, 2015) or cities such as 

Songdo and Santander are studied (Sanchez et al., 2014). 

Third, there are several articles that consider European (bottom-up) initiatives (Budweg et al., 2016). 

These are often initiatives with living labs. Studies on living labs are omnipresent in the smart city 

literature (Schuurman et al., 2011; Chochliouros et al., 2013) but often only describe how a living lab 

should function and do not consider scaling up.  

Finally, there are several informative articles that were also used as sources for this thesis that are 

most cited (Caragliu, Del Bo and Nijkamp, 2011; Schaffers et al., 2011; Townsend, 2013). These 

articles often provide an overview of the concept ‘smart city’ and the current trends. These articles are 

informative and present focus points for future research such as user considerations, upscaling and 

public-private partnerships. 

Conclusion 

In sum, many articles are about temporary pilots that illustrate the workings of a technology. Several 

articles only describe an envisioned implementation scenario of a technology. This shows a lack of 

empirical evidence for smart cities, something that – with the recent developments and investments – 

is absolutely necessary. When there is no evidence on impact, business models, governance and user 

involvement of smart city cases we do not know whether a lot of money is being thrown away with 

investments in smart city developments, or if actually more investments are needed to prepare cities 

for the upcoming years. A first step towards providing more clarity on this subject is made in the 

following chapters.  
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Chapter 6 Case Studies 

This chapter presents the four case studies in the Netherlands and combines these results with the 

results of the systematic literature review. First, the methodology that was used for the case study is 

explained, after which the four smart city cases will be introduced. Finally, the results of the case 

study are presented and combined with the results of the systematic literature review.  

6.1 Methodology 

First, four cases in the Netherlands were selected. Several experts in the smart city field (appendix IV) 

were consulted for a list of initiatives that satisfied the following predefined criteria: 

- The initiative should take place in a city of at least a 100,000 citizens. 

- Initiatives should correspond with at least one of the smart city domains as defined by the 

European Parliament (2014), in specific the domain “Smart Living.” This domain comprises 

initiatives that aim to improve the quality of life of citizens through smart technology and 

often take place in the areas health, housing and security.  

- The initiative has to be running for at least a year. 

- There has to be a clear ICT component in the initiative.  

- The initiative has to have potential for upscaling.  

These criteria aimed to establish a set of similar cases to answer the research question. The four cases 

have been selected so that they predict similar results, also called a literal replication (Yin, 2003). 

Which means - in the context of this research - that cases are expected to indicate similar factors as 

less or more crucial for upscaling. 

Second, desk research was done on the four cases, to gather background information on the initiatives 

and to gather information about possible interviewees. This research was mostly done by searching 

relevant web pages and reading documentation such as strategic plans, annual reports and 

management reviews. A list of consulted sources can be found in appendix IV.  

Third, interviews were held with individuals that had been involved in the process of initiative 

development from the start, to ensure the interviewee would have enough knowledge about all the 

factors that were considered when developing and possibly upscaling the initiative. An interview 

protocol was used, which can be found in appendix II.  The interviews were recorded unless the 

interviewee objected to this. Notes were also taken during the interview. In case there were any 

ambiguities after the interview, the interviewee was contacted for further information.  
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Fourth, the data was prepared for analysis. According to Creswell (2009), qualitative data analysis 

consists of:  “preparing the data for analysis, conducting different analyses and moving deeper into 

understanding the data, representing the data and making an interpretation of the larger meaning of 

the data.” Therefore, the interviews were first written down and divided into pieces of information 

that made the coding process manageable. Afterwards, the fragments were coded using the coding 

protocol presented in chapter five. This was done following the guidelines as presented by Creswell 

(2009).  An example of the coding process can be found in appendix III. Coding of one interview and 

one article was checked by another researcher for validation. After the coding was done, all fragments 

with similar codes were grouped together. Finally, a larger interpretation of the results was made. To 

ensure data triangulation, several of the documents gathered with the desk research were coded as 

well.  

Validity and Reliability 

The research design should aid the external validity of this research. External validity establishes the 

domain to which the findings of a study can be generalized (Yin, 2003). To assure external validity in 

multiple-case studies, use of replication logic is crucial. The extensive list with preconditions that is 

given for the case studies and the multi-case design contribute to external validity.  

Furthermore, during the data analysis process, internal validity was considered by pattern matching 

the data. Internal validity refers to the extent to which correlational and causal conclusions can be 

drawn (Gray, 2004). When doing explanatory case studies, this can be enhanced by pattern matching, 

explanation building and time-series analysis (Yin, 2003). In this study, pattern matching is 

performed. This entails matching the patterns that emerge from the data with those that were 

expected. Before the research was carried out, a list of factors that were expected to influence 

upscaling was constructed from theory. This list is later adjusted based on the outcome of the case 

studies. Internal validity of the data analysis process was also enhanced through review of the coding 

process by another researcher. Furthermore, findings were sent to interviewees for confirmation. 
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6.2 Cases 

Case 1 – WoonConnect 

WoonConnect enables a user to create new houses and make adjustments to existing houses in ‘real-

time’ through the use of dynamic 3D information-models. This way, individuals are able to adjust a 

house to their wishes. Users can be individuals, building companies, project developers, architects, 

buyers and sellers, municipalities and housing corporations. The platform has many components, 

including direct feedback on the energy savings produced by a certain adaptation in the 3D 

information-model; reports and pictures can be added to the model: a neighbourhood platform to 

share information with other citizens, a social survey on experiences and wishes of citizens, direct 

generation of licences and more (Figure 7). 

In 2001, the design and automation company De Twee Snoeken started building the library 

BouwConnect, at that time still called ‘het Digitale Huis’. This library contains specified building 

components of over a hundred manufacturers and can also put together different components from 

different manufacturers. All features and information on the components can be found in the library 

and the library can be integrated with building applications (Expert Session WoonConnect, 2016). 

In 2010, the telecom company KPN joined in and helped finance the development of the library. 

When in 2012 it appeared that the package of BouwConnect was extensive enough to contribute to 

not only building, but many different domains (living, sustainability, health) it was decided to make 

BouwConnect the core technology of the platform WoonConnect. In 2013, the first prototype was 

finished and in 2014, KPN stopped financing WoonConnect and became a strategic partner of the 

Twee Snoeken.  

In 2014, an agreement was signed with De Twee Snoeken, KPN and the municipality to implement 

WoonConnect in the neighbourhood Eckhart Vaartbroek in Eindhoven, as part of the municipal 

programme Eindhoven Smart Society. The project obtained €900,000 co-funding from the European 

Commission. Other partners joined the project, such as Eindhoven Technical University and the 

SPARK campus for construction innovation. 

In Eckhart Vaartbroek, 4,500 houses have been digitalised so far. By the end of 2016, this should have 

increased to 7,500 houses. Furthermore, two projects have been executed in ‘s Hertogenbosch, 200 

houses have been digitalised in Arnhem and digitalisations of 300 houses in Rotterdam is taking 

place.  

In the meantime, the project was selected by the B5 (a collaboration between five cities) in the 

province Noord Brabant and was selected as a CityDeal: a collaboration agreement between cities and 
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the national government with the goal to strengthen growth, innovation and liveability in the Dutch 

cities. In the context of the agenda Brabantstad, the aim is to digitalise 100,000 houses in the province 

Noord-Brabant (Brabantstad, 2015). The number of houses that would be digitalised for the CityDeal 

would be even bigger, but the deal has formally not been closed yet.  

 

Figure 7 - The WoonConnect Concept - in Dutch (WoonConnect, 2016) 
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Case 2 – Vehicle2Grid 

Vehicle2Grid is a smart city initiative in Amsterdam that tries to provide a solution for the surplus of 

energy that is generated by renewable energies during the day, when demand by customers is low.  

The solution provided by the initiative is the storage of energy in batteries of Electric Vehicles (EVs) 

that function as an ‘energy buffer.’ The stored energy is released in the evening to meet peak demands 

(Figure 8). ICT plays an important role in the initiative. It is used to guide the process of energy 

storage and use, and monitors the production and use of energy. This way it is also possible to show 

the created impact.  

 

Figure 8 - Storage solution Vehicle2Grid (Amsterdam Vehicle2Grid, 2016) 

The aim of the initiative is to create impact in a threefold of ways: managing of peak loads will 

become cheaper, the need for fossil fuels will be reduced and the sharing economy will be promoted. 

Scaling this initiative is attractive, since different profiles of household consumption and vehicle 

usage might complement each other and create greater overall efficiencies. Furthermore, scaling up of 

the project is believed to result in more positive environmental impact and therefore city liveability.  

The precursor of the project started in Zaanstad, and was called ‘tanken op eigen dak’ where the 

municipality tried to balance the supply of sustainable energy from municipal solar panels with the 

demand of charging EVs. A visualisation was added to show how much of the energy that was used 

by the cars was produced by Zaanstad itself. In 2013, municipal cutbacks resulted in the discharge of 

all employees with temporary contracts. An unintended consequence was the reduction of the 

department for sustainability from 13 employees to two, which resulted in the end of the project. One 

of the initiators of the project decided to continue the project concept in Amsterdam and in 2013 a 

collaboration was formed with the companies MasterVolt, Liander and Resourcefully. A functional 

and technical concept was made for a houseboat and the pilot system started running in 2014. The 

system has been running from 2014 until now (2016) and has resulted in a lot of data about the 

functionality of the system such as amount of energy generated, stored, used and the decay of energy. 

Currently, the project initiators are trying to obtain funding from the European Commission to 

implement the concept on a bigger scale in Amsterdam.  
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Case 3 – Amsterdam Arena Innovation Centre – Mobility Portal 

The Amsterdam ArenA Innovation Centre (AAIC) is set in the ArenA stadium in Amsterdam, 

surrounded by a fast growing urban area. It started in 2015 as a living lab for smart city innovation to 

enable rapid development, testing and demonstration of smart applications and solutions. The mission 

of the AAIC is to “accelerate the creation and market introduction of new unique smart city 

applications to improve profitability, sustainability, safety and customer experience” (Amsterdam 

Arena, 2016).  

The stadium is being renovated because of the European Championships in 2020, which provides the 

opportunity for the AAIC to transform the stadium, make it sustainable and ‘sensing’. The AAIC has 

several strategic partners (Huawei, Microsoft and KPN) that ensure the availability of several core 

facilities. The programmes that function on these facilities have their own consortia that also pay for 

the facilities.  

Data from the stadium and its surrounding neighbourhood can be used for all kinds of projects. The 

projects discern themselves because of the embeddedness of scale in the project plan. An example is 

the ‘mobility portal’, where the ArenA aims to enhance customer experience by getting in touch with 

the customer at an early stage and to provide advice on sustainable transport options and to provide 

up-to-date travel information on the road and in the ArenA area. It is connected to the ‘mobility 

room’, where social media is monitored to provide people with up-to-date, personal information for 

one of the venues in the area.  

This mobility portal is designed to scale, where options such as creating a ‘corridor’ with Schiphol 

Airport and the Floriade are being developed. The corridor entails a connection between Schiphol 

Airport and the ArenA during the European Championships, where a visitor of the ArenA will be 

scanned at the airport, making the security process at the ArenA faster and easier, thereby also 

enhancing the customer experience. The same will be done for Schiphol and the Floriade in 2022.   

This way, the ArenA contributes to maximising customer experience, enhancing the mobility needs of 

individuals and crowds, creating undisturbed safety and security while taking sustainability into 

consideration.  
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Case 4 – Almere Smart Society – the Straatkubus 

In 2012, Almere Smart Society was started. The project was instigated by the Economic Development 

Board Almere and an agreement was signed between the municipality Almere and the private parties 

Cisco, IBM, Alliander, Philips and the LivingPlanIT. The different parties took part on a voluntary 

basis, with the possibility to sign formal contracts when the collaboration resulted in tangible projects. 

The municipality would play a facilitating role and the focus would be on the creation of (open) data 

platforms for citizens, businesses and institutions to develop specific applications, resulting in the 

creation of further growth of the city. It was expected that citizens would quickly see tangible results 

of the project.  

During three years (2013 – 2015), the municipality invested €450,000 in the project. The project 

started with the creation of a roadmap of the project around the themes; talent & poverty, welfare and 

energy. The intermediates that were determined in this roadmap translated themselves into several 

projects of which some were considered successful while others failed to result in tangible solutions. 

One of the successful projects is the Straatkubus. 

Development of the Straatkubus started around 2010 and it is currently being implemented in several 

municipalities. The Straatkubus is an instrument to monitor the development of the liveability in 

Almere. It is used to map liveability issues as soon as possible. It is a simple information system, 

similar to Google Maps. Different variables can be selected, for example the number of elderly 

people, the number of youngsters, the number of cars. These variables are then visualised (Figure 7) 

The results of the Straatkubus are intended as a starting point for conversations within the 

municipality. This can be internal with other departments, but also with partners in the city, such as 

building corporations, volunteer organisations or other partners in the city. Currently, the Straatkubus 

is being further developed and also extended to be applied in the health and welfare domain, where it 

is called the Zorgkubus.  

After the period 2013 – 2015, the roadmap and vision of Almere Smart Society were the basis for a 

new collaboration. A new multiannual programme was set up between TNO and the municipality for 

the next four years and called the Innovation Agenda. Continuation and upscaling of the Straatkubus 

project to other municipalities is taking place. 
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Figure 9 - Straatkubus Interface (Wijken Dordrecht, 2016) 

Summary 

The four initiatives introduced in this chapter each differ in their respective success of upscaling. 

Whereas Vehicle2Grid - after 3 years of development - is still a small initiative, WoonConnect is a 

smart city initiative that is currently busy with upscaling on both a regional and a national level. 

Compared to other smart city initiatives, it can be considered successful.  

In contrast to these first two initiatives, the mobility portal and the Straatkubus are part of larger 

programmes that contain multiple initiatives. While the Amsterdam Arena Innovation Centre has only 

recently started, it has already landed several strategic partners and with the goal of the European 

Championships of 2020 in mind it is already working on scalable products such as the mobility portal. 

Almere Smart Society, on the other hand, has experienced several setbacks and some of the initiatives 

that were initiated have failed, while others, such as the Straatkubus, were successful.  

In contrast to the other initiatives, the Straatkubus is almost solely developed and being upscaled by 

municipalities. The other initiatives are all involved in public-private partnerships, either with a 

private party in the lead or a public party as the initiator.  

Results of the case studies are presented in the next paragraph.  
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6.3 Results 

Ten interviews were held with actors that had been or are currently involved in one or several of the 

initiatives presented in the previous paragraph. Three interviews were held with the municipality in 

Utrecht, but since these initiatives had only recently started and no attempt to upscale the initiatives 

had been made, these interviews were excluded from the results. Nonetheless, the interviews provided 

helpful insights into internal and external processes of developing a smart city initiative and aided in 

the interpretation of the gathered data. 

In order to analyse the cases, the same coding protocol was used as for the literature review in chapter 

five. Factors that did not correspond with the conceptual framework or the 5 codes above were 

marked as other (O). The total number of markings of codes is given in the figure below. Whenever a 

factor was named multiple times in one interview or article as being of influence for the project, it was 

only counted once, except for the factor O. The factor O was not included in the graph, in order to 

keep the graph readable. It was counted 11 times in the articles and 12 times in the interviews. 

 

Figure 10 - Factor count overall 

In the rest of this chapter, the statements by the interviewees are presented and compared with the 

results from the literature review. An overview of the stated influence of a factor on the success of a 

case study is given in table 7. The influence of a factor is marked red whenever a factor was seen as a 

barrier to the project. In case the factor contributed to the success of the project, it is marked green. 

Sometimes a factor was considered but not seen as being of major influence, and therefore marked as 
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orange (neutral). Finally, a blue mark is given when an interviewee recognises that a factor that was 

not present would have contributed to the success/failure of an initiative. 

The classification of a factor as a barrier or driver is based on the wordings that were used by the 

interviewees. An overview of the words that indicated a positive, negative or neutral influence can be 

found in appendix III.  

Amsterdam Arena 

Innovation Centre 

Almere - 

Straatkubus 

Vehicle2Grid WoonConnect 

Factor Influence Factor Influence Factor  Influence Factor Influence 

Vi1  Vi1  Vi1  Vi1  

Vi2  Vi2  Vi2  Vi2  

LC1  LC1  LC1  LC1  

LC2  LC2  LC2  LC2  

N1  N1  N1  N1  

N2  N2  N2  N2  

U1  U1  U1  U1  

U2  U2  U2  U2  

C1  C1  C1  C1  

C2  C2  C2  C2  

LI1  LI1  LI1  LI1  

LI2  LI2  LI2  LI2  

Va1  Va1  Va1  Va1  

Va2  Va2  Va2  Va2  

R1  R1  R1  R1  

R2  R2  R2  R2  

F  F  F  F  

F1  F1  F1  F1  

F2  F2  F2  F2  

E1  E1  E1  E1  

E2  E2  E2  E2  

T1  T1  T1  T1  

T2  T2  T2  T2  

D1  D1  D1  D1  

D2  D2  D2  D2  

G  G  G  G  

Table 7 - Cases: the influence on upscaling 

Several factors were mentioned by all interviewees (abbreviated as ‘Int.’) as being important 

prerequisites for the project in order to scale up.  
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First, the factor value was considered of influence by all articles and interviews. Both the creation of 

societal value and co-innovation and co-adoption risk were recognised. Interviewees also note the 

lack of business models for private partners: “In the past, pilots were started and the expectation was 

this would deliver a business case. For many of the market parties this was not the case, and the 

execution was theirs. Then it stopped” (Int. 6). In the case of Vehicle2Grid an interviewee stated: “we 

are a small organisation. If there had been a business model it would have gone much faster” (Int. 4). 

This is also the case for public institutions “if you talk about people and the value it works. Value and 

societal value are important” (Int. 6). 

Especially in the public-private partnerships, interviewees state “there must be a trade-off between 

public and private value” (Int. 7) and in the case of WoonConnect: “when I steal a part of their 

business case and make it public, they do not like this. Still, I say: this is added value, otherwise we 

will not be able to scale” (Int. 6).   

Second, vision was mentioned by almost all interviewees as important for upscaling. Both the IE and 

transition perspective on visioning were equally seen as important. One of the interviewees stated that 

“If you don’t know where you are going, it is never going to happen” (Int. 1) and “a long term vision 

is super important” (Int. 7). One of the reasons for this is that “for this innovation you need slow 

operating organisations, things go slow, you need to be patient” (Int. 5). The interviewees add that 

the aim of the vision is to align people and that you should evaluate and adjust the vision if necessary. 

An interviewee added that it can be a pitfall when you make a vision too specific and a project too 

small. “Ok. Then you have twenty smart lantern posts and no business case” (Int. 7). In the case of 

WoonConnect it was also stated that “the vision is dynamic, the developments happen extremely fast” 

(Int. 6). This corresponds with the findings of the literature review, where having a vision was also 

recognised as a prerequisite for success by a majority of the authors. A vision is however mostly 

important on strategic and managerial levels: “for the levels below you have to tell them what is in it 

for them, what are the benefits” (Int. 5). 

Third, the different interviewees considered their social networks as very important for success of the 

project. One interviewee states that “people in a network find each other faster, which also makes the 

project quicker” (Int. 6) and another interviewee adds that “no innovation happens without a network. 

It is a precondition” (Int. 1). Innovating in business networks also comes with certain risks. For 

WoonConnect, things are complicated because “you are dependent on housing corporations, the 

owners association, and others” (Int. 6) and interviewee 3 stated “you are as strong as the weakest 

link in the chain.”  

Fourth, user considerations were mentioned several times in all interviews. “If there is no real need, 

this will not result in activation” and “people are building facilities and afterwards think about what 
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to do with it. And then the subsidy ends and it is gone” (Int. 7). Another interviewee stated that “what 

we should not forget with these innovative projects is that it will only start ticking when it is being 

carried by people. It is an absolute requirement” (Int. 3). This corresponds with the findings of the 

articles. 

Funding is a fifth factor that was mentioned by all interviewees, in contrast to the articles. Two major 

risks appeared: issues with public funding; “Many times it is subsidy-driven. Whenever the subsidy is 

gone, the initiative is gone.”  (Int. 7) and issues with private funding; “with companies it is a risk that 

you will get stuck in marketing budgets. Those are small budgets that are insufficient for scale. You 

become a showcase, a demo-centre” (Int. 7).  

The issues with public funding are mentioned the most as a reason for failure to scale: “we are 

dependent on subsidies and public funding, there is no revenue model” (Int. 4). 

Interviewees therefore state that subsidies are a nice incidental benefit but should not be the focus. 

However “money for bigger projects is easier than for smaller projects. With smaller budgets you end 

up in community-like things. If it is too small for an alderman, if it is no issue then politically speaking 

it is not of interest” (Int. 7). Another major obstacle with public funding is the fact that many of the 

initiatives get funding from an ‘innovation budget: “In the public sector there is a risk you are placed 

in an innovation budget, and innovation is always cut” (Int. 7). In Eindhoven, attempts are also made 

to create one budget for WoonConnect within the municipality, which crosses domains. “That was 

quite a challenge, because you have standard systems for budgets, which you partly let go” (Int. 6).  

Other factors that were mentioned as benefiting the success of a project were: 

- Trust: this is one of the factors that was viewed as most important by several of the interviewees. 

“Trust is extremely important. You have to ensure that the small and big firms interact, but also public 

and private parties have to interact in a trusted environment” (Int. 7). This often goes wrong: 

“usually, parties come together and all start watching the municipality. A project becomes subsidy-

driven and the government and private partners oppose each other, no trade-off takes place. You 

really have to work together” (Int. 7). “Now you also recognise how much time these processes take. 

Organising collaboration, organising trust, that is very difficult” (Int. 7). 

- Learning Capabilities: inter-organisational learning and learning on multiple dimensions are 

recognised as important by interviewees. A learning curve that is shared by multiple organisations is 

considered important; “This is because when you cross domains, you need to learn how to speak each 

other’s languages and understand what drives someone else” (Int. 1) and for WoonConnect to 

implement an innovation in other municipalities, “people should learn how to unite different 

stakeholders” (Int. 6). 
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The findings in the articles report the same, but also state that learning the right capabilities may take 

a lot of time. In the Climate Street in Amsterdam, this was one of the reasons the project failed (Sauer, 

2012) and an interviewee added that in the Straatkubus case “the pilot period took longer than 

expected, since it takes time before an organisation learns how to use such an instrument” (Int. 2).  

- Governance: one of the factors that was mentioned a lot but that was not on the original coding 

protocol, was governance. Especially when collaborating with different partners, good governance 

structures were considered important. Similar to the articles, the interviewees also emphasized the 

importance of a neutral intermediary. “You have to establish trust in the interaction between the little 

ones and the big ones. You very clearly need a neutral party for that” (Int. 7). This intermediary 

should also be able to end a contract with partners that hinder the development of the initiative. “The 

governance has to be flexible: when you are being unpleasant, I will trade you for another” (Int. 7). 

Furthermore, in order to improve governance processes, in the case of WoonConnect “we erected a 

smart city board, with all the sector leaders. We had to ensure people knew what was going on, bring 

them together” (Int. 6). 

Similar to the articles, most often recognised as barriers to the success of a project were (regulative) 

rules and regulations, such as; privacy policy: “an issue is what is legally possible.” (Int.2); energy-

regulations: “it is no level-playing field, it is a completely overregulated market.” (Int. 4); and 

procurement law: “this is rather complicated, the involvement of a private party, are you giving them 

a preferential position?” (Int. 1) 

Other hindrances experienced by interviewees are for example the fact that “every municipality has its 

own agenda” (Int. 6) and the fact that “sometimes market parties are reluctant to share their 

knowledge” (Int 1). These cognitive and normative structures are often easier to overcome than 

regulative structures. “Most of the civil servants here, once you have explained the project, are 

welcoming” (Int. 6). 

The bigger projects that are well on the way in terms of upscaling note the difference between 

municipal, regional and national or European levels of government. “With the municipality every 

alderman has its own portfolio and does not speak with other aldermen. Even though you want to 

pass through different segments” (Int. 7). Within municipalities changing this is easier than on higher 

government levels. “Where it encompasses our own rules we can do rather much, but oftentimes you 

have to deal with European or national legislation that hinders open innovation or is in conflict with 

new (public-private) developments” (Int. 1). 

In terms of formal and informal mechanisms, in order to facilitate information sharing you need “the 

creation of a safe environment, so parties know that things are well secured, and arranged via 
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procedures and agreements” (Int. 3) and to prevent disloyalty “if you say: I will not do it anymore, 

fine, I will go to party B. The contracts are also compiled that way” (Int. 7). 

Another barrier that was experienced by interviewees was lock-in, where especially a lack of 

standardisation was an issue: “every self-respecting supplier has its own standards and building 

blocks and architectures.” (Int. 1) and “whenever companies cannot communicate software-wise, you 

have a problem. This is difficult every time, it has to be standardised” (Int. 6). Attempts to prevent 

lock-in are the requirement of open data (WoonConnect) and partners saying “I do not want to own 

things anymore, I just want to have access to those things” (Int. 7).  

Finally, factors that were mentioned less were the factors; entrepreneurship, competition and 

demonstrating impact.  

Entrepreneurship was not a factor that first popped to mind in the interviews. Nurturing of 

innovation by entrepreneurs (E1) was mentioned the most.  WoonConnect for example contacted a 

small contractor in Den Bosch and in Nuenen. “You bring in a small contractor to get the project 

started” and to “break through the process in the contractor-world” (Int. 6). In the case of the 

Straatkubus, an entrepreneurial project leader was a trigger for the success: “the project leader was an 

advocate of the Straatkubus and especially in the beginning had set up the project very well. He also 

got others in the organisation to join in to make this possible” (Int. 2). Several interviewees also point 

out that sometimes entrepreneurship clashes with civil servants “they find it difficult that the 

entrepreneurs get money out of it” (Int. 6) and “municipalities differ in the strength of their civil 

servants” (Int. 7).   

Competition was also mentioned to a lesser extent. Nevertheless, in all the cases barriers by the 

regime were encountered. With WoonConnect, interviewees experience resistance in the building 

sector: “the building sector is conservative, you cannot just change that. Big companies determine the 

game, and you see little innovation” (Int. 6). The same was mentioned about the AAIC. And it was 

added that “when someone feels like they have a position of power, especially big multinational 

companies, they will strangle you” (Int. 7).  

In the projects themselves, competition has to be ensured. “There must be a pressure of being 

replaceable” (Int. 7) and interaction between companies has to be considered: “if I contract a 

Huawei, who will stay away?” (Int. 7) 

More competition can however also be a barrier to scale. In the case of the Straatkubus, the 

municipality Eindhoven decided to build its own version of the product. “It seems rational that more 

governments or municipalities will work with a similar application. Hopefully it will also include 

some Straatkubus users, but there are also different products available” (Int. 2). The predecessor of 
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Vehicle2Grid in Zaanstad also encountered competition: “at some point we came at a conference and 

saw a project that was going to do exactly the same” (Int. 4). One of the interviewees noted that it 

might be beneficial to organise initiatives in a complementary manner: “to ensure you don’t do the 

same everywhere. I see that happen a lot. The next project starts at zero again” (Int. 7). 

Demonstrating impact was not mentioned a lot. Nevertheless, interviewees do state: “we have 

enough pretty stories, but it is about the evidence” (Int. 7) and “for governments, demonstrable added 

value for the city, societal challenges, for the public interest, that is the most important” (Int. 3). 

WoonConnect encounters the same “you have to convince the politicians that it will bring added 

societal value” (Int. 6) and “if you cannot show the effect, no one will be willing to spend money on 

it” (Int. 1). Recently, WoonConnect started with mapping the impact for individual parties: “you see 

that all of a sudden an enormous acceleration in processes happens” (Int. 5). The interviewee 

emphasises that “societal impact will only happen when you start implementing and reach scale” (Int. 

5). Therefore you need a large scale pilot from the start “with smart city it only works when it scales” 

(Int. 5).  

Finally, the factor other in the interviews consisted of external factors that influenced the project, 

time considerations, ownership, ethical considerations, framing, management of expectations, agenda 

setting and ecosystem build-up. The fact that ‘smart city’ is a catch-all concept was also considered 

hindering, since “people start comparing things that should not be compared” (Int. 5).   

Framing was mentioned twice: “the way WoonConnect was framed, the mistake was made saying: 

we are talking about sustainability, you will never get it sold” (Int. 6) and “in the early stages the 

Straatkubus was named the Early-Warning System. A warning indicates something negative. We are 

talking about liveability in the broadest sense and such a name does not fit with it” (Int. 2). This also 

relates to agenda setting: “You have to put it on the agenda, where can you hook onto?” (Int. 6) 

Furthermore, time considerations are related to expectation management, since for example in 

Almere “we have to show that innovative projects ask for a long-term approach” (Int. 3) and with the 

AAIC, when involving multiple parties “the consequence is that it takes longer, the steps you make 

are smaller, and take longer” (Int. 7).   

Ownership was also mentioned: “many cities loose themselves in pilots, most of the field labs are too 

small. It often goes wrong in the execution. There is no reception committee, no ownership” (Int. 7).  

Finally, ethical considerations were mentioned as well. “We have to look closely until what level we 

want to get, also with the distribution of data, looking with ethical norms” (Int. 2) and “we do not 

exploit data because of a moral sense” (Int. 5).  
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Conclusion 

In sum, the interviews resulted in a list of factors that are perceived as more or less important for 

upscaling. The factors often cohere with each other, for example good governance structures and user 

involvement facilitate trust. Trust also aids learning and in order to facilitate both, time considerations 

have to be made. A vision can also help in bringing stakeholders together, share information and 

define shared value. Value creation and ownership again help to bind stakeholders to the ecosystem 

and to overcome certain barriers.  

In the next chapter, conclusions will be drawn about the drivers and barriers of upscaling smart city 

initiatives and policy and theoretical implications as well as limitations and suggestions for further 

research will be given.  
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Chapter 7 Conclusion and Discussion 

This chapter aims to answer the research question: how can upscaling of smart city initiatives in the 

Netherlands be stimulated? This is done by answering the sub-questions and by confirming or 

rejecting the hypotheses that were posed in the introduction chapter. First a closer look is taken at the 

factors that resulted from the research and their relationships, followed by the presentation of theory 

conclusions and policy conclusions. Finally, limitations of the research and suggestions for future 

research are given. 

7.1 Summary of findings 

In order to answer the main research question, several sub-questions were posed at the beginning of 

this thesis. The first two sub-questions that were posed are:  

1. What factors contribute to upscaling smart city initiatives according to innovation ecosystem 

theory?; and  

2. What factors contribute to upscaling smart city initiatives according to transition theory? 

These questions were answered in chapter three and four, and resulted in a list of factors that were 

considered of influence on upscaling. Since these have been extensively discussed in chapter three 

and four, they will not be further discussed here. In chapter five and six it appeared that several of 

these factors are crucial for smart city initiatives to reach scale while others pose barriers or were not 

considered of any particular importance. Those results are used here to confirm or reject the first two 

hypotheses. Furthermore, other factors that are important for upscaling smart city initiatives are 

summarised here.  

First, creating value is crucial for upscaling. Whenever an innovation does not provide enough added 

value for all stakeholders, others will see no point in adopting it. This often goes wrong when a 

technology-push approach is used without considering value processes such as the value created for 

the end-customer. This confirms the hypothesis that value creation along the adoption chain is 

necessary for upscaling smart city initiatives.  

Second, a major barrier to upscaling are regulative rules and structures. Whereas cognitive and 

normative rules and structures are surmountable, regulative rules and structures form large 

hindrances. Especially a complex political organisation of the city government into different domains 

and layers slows down the upscaling of initiatives. Because most smart city initiatives cross several 

governmental domains, it takes a long time to get approval and funding for an initiative. Other 

legislation that hinders upscaling are national laws on public procurement, especially when a public 

authority is closely involved in the project. This confirms the hypothesis that rules and structures in 
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the socio-technical regime hinder upscaling of smart city initiatives. Smart city initiatives would 

therefore benefit from more fitting rules and structures.  

Apart from the two factors mentioned above, there are several other factors that are prerequisites for 

upscaling of smart city initiatives. These are: 

- Trust: the different stakeholders that are part of an initiative need to feel they can trust one 

another when sharing information and that their interests will be taken into account. 

Furthermore, it can be damaging to the project when interests of partners stay hidden.  

- Vision: there should be a proper vision in place that is shared by the stakeholders. It can be 

beneficial when part of the vision is reaching scale. What often goes wrong is that a vision or 

goals are made too concrete, too specific. This is done to provide sufficient information on 

where the (subsidised) money is going, but also limits the scope and flexibility of the project. 

Especially in the smart city domain, developments happen quickly and initiatives should be 

able to respond to these changes.  

- User considerations: an initiative should start from a certain need. A mismatch between 

technology and the user’s needs is one of the most mentioned reasons for failed initiatives. If 

a user does not consider the product to fulfil a certain need, the product will not be successful.  

- Learning Capabilities: A lack of learning capabilities slows down the upscaling process. This 

also relates to time considerations and vision, since learning may take time and considering 

this in the long-term planning is beneficial. Furthermore, meetings and other activities that 

facilitate learning also often help to build trust. 

- Social Network: a solid social network is considered an important prerequisite for setting up a 

successful initiative. When upscaling the initiative, a broad network can also speed up the 

process.  

 Important to note is that there were several factors that came up in the current research that were not 

immediately taken from the theory on IE and transitions. This indicates that there are still gaps on the 

topic of upscaling smart city initiatives when combining the two theories. Both theories therefore 

should pay more attention to these two factors:  

- Governance: when there is no person with the specific responsibility to safeguard the project 

and to take necessary steps whenever things seem to go amiss, this can be a barrier to scale. 

Prior to the initiative, roles and responsibilities of every stakeholder need to be defined, 

decision making processes must be in place and foremost an external or neutral intermediary 



79 

 

must be installed. This relates to other factors such as the business network and lock-in in the 

innovation ecosystem; and 

- Impact: the demonstration of impact is currently not considered of major importance in order 

to upscale an initiative. Nevertheless, it is necessary to demonstrate the impact of a product in 

order to convince others to spend money on it and to ensure that money is spent wisely.  

Other barriers apart from rules and regulations that were experienced are: 

- Business Network: the business network of a smart city initiative has to be carefully 

considered when starting a smart city initiative. A collaboration may both hinder and 

contribute to upscaling. A business network comes with dependencies on others and 

whenever a partner decides to leave the network, this may create difficulties. Co-innovation 

risk is high.  

- Barriers by incumbents and incumbent regimes: the amount of resistance that is posed by 

regime actors differs per case. Where the innovation relates to a traditional sector such as the 

building industry or the energy industry, barriers can be high.  

- Lock-in: the bankruptcy or leave of a company may be disastrous when the initiative is too 

dependent on that particular company. Furthermore, current standards used by incumbents 

hinder upscaling of initiatives. With every new partner, a new standard has to be agreed upon, 

and whenever investments into a certain technology have been made in the past, overriding 

the partner to switch technologies can be difficult.  

- Funding: many smart city initiatives rely on public funding of some sort, especially since the 

initiatives often overlap with the public domain. Smaller funding often comes from 

innovation budgets and marketing budgets, which are easily cut. Being dependent on 

subsidies or marketing budgets is therefore a risk.  

Finally, several factors were not considered as crucial. These factors are nice-to-have but not 

necessary, such as: 

- Entrepreneurship: entrepreneurship contributes to innovation but is not experienced as a 

major prerequisite for upscaling smart city initiatives. A lack of entrepreneurship is 

sometimes experienced within institutions, but this is not considered insurmountable. When 

barriers are raised by incumbents, entrepreneurs with smaller businesses might be considered 

as partners.  
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- Framing: the framing of an initiative may increase the chances of obtaining funding and 

users. It is part of agenda-setting. However, other factors such as having a solid business case 

are more important for scaling up. 

In sum, this research confirmed that value creation is crucial for upscaling of smart city initiatives, 

while rules and structures in the socio-technical regime hinder the upscaling of smart city initiatives. 

Together with several other important factors such as user considerations, trust, vision, learning and 

networks this shows that the IE perspective and the transition perspective can be combined and 

complement each other on the topic of upscaling smart city initiatives. However, this research has also 

shown that governance structures and creating impact are important for upscaling - factors which are 

not considered crucial in either of the theories. The resulting implications for theory are given in the 

next paragraph.  

 7.2 Theory implications 

The third sub-question that was posed considered the complementarity of IE theory and the transition 

perspective. The question was: how do these theories complement each other on the topic of 

upscaling?   

First, regulative rules and structures have been indicated as the major barrier to upscaling. These 

regime mechanisms are central to the transition perspective and underrepresented in IE theory. For an 

innovation ecosystem, laws and regulations can be hindrances that are definite and difficult to change, 

no matter the number of partners in the ecosystem. When considering the view from the firm it is 

therefore not surprising that these ‘external factors’ are not taken into account. Nevertheless, a firm 

will encounter regulation when it is innovating and trying to reach scale and it can be a major barrier 

in the adoption chain. Therefore it cannot be ignored and a more holistic perspective that includes 

these structures should be considered.  

Second, the most important factor that helps to overcome barriers and also aids to change regulative 

rules and structures is value creation. This is a core concept in IE theory but is mostly implicit in the 

transition perspective. The need for a solid business case, with adoption chain considerations and co-

innovation risk is present for every smart city initiative. This factor might provide clarity on niche 

development and niche-regime interactions in the transition perspective. A niche will only be able to 

face the regime when a solid business case is present. This business case may be hindered by certain 

regime factors such as subsidies on incumbent technologies but consideration of the business case is 

nevertheless crucial, especially when aiming for scale. 

Apart from the above, there are several other factors where IE theory and the transition perspective 

complement each other in the context of smart city initiatives. An example is network considerations. 
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Especially when crossing domains it may be beneficial to view a niche from its position in the 

innovation ecosystem in order to establish what regime structures the innovation will encounter; 

overlapping domains create new barriers such as division of budget and responsibilities across 

municipal departments, the inclusion of both a large private partner and a municipality may create 

difficulty with procurement law and too much dependency on a small start-up may create co-

innovation risk.  

Another example is user considerations, which is a major focus point in smart city developments. The 

transition perspective states that oftentimes there is too much of a technology-push approach where 

the real needs of the users are overlooked and IE theory states that the added value for the user is 

often missed. The two theories are thus rather similar on this topic and defining the added value for 

the user might actually be easier when users are more involved. Other factors where both theories 

overlap are for example the definition of a vision, learning capabilities and trust. This shows the 

theories are not diametrically opposed and that there is certainly some overlap. This provides the 

opportunity to investigate further ways in which the theories can complement each other.  

The above confirms the hypothesis that inter-firm insights from IE theory on upscaling smart city 

initiatives are complementary to the holistic insights from the transition perspective and vice-

versa. In particular, both of the theoretical frameworks are insufficient to study upscaling of smart 

city initiatives on their own, because of lack of value considerations in the transition perspective and 

no attention for rules and structures in the socio-technical regime by IE theory. 

It must however be noted that even if the two theories are combined, still several gaps exist on the 

topic of upscaling smart city initiatives. The factors governance and impact are of influence on the 

upscaling of smart city initiatives but are not considered crucial in either of the frameworks. Further 

attention to this should be paid in future research in both scientific areas.    

7.3 Policy implications 

The fourth sub-question asked what factors contribute to upscaling smart city initiatives in practice in 

different cities in the Netherlands? The answer to this question is informative for all stakeholders 

involved in smart city initiatives, whether these are businesses, municipalities, utilities, public 

organisations or citizens.  

Attention has to be paid to several factors when trying to scale up smart city initiatives in the 

Netherlands. Foremost, (public-private) partnerships need to discuss value considerations before the 

start of the project. Sufficient (added) value creation for all stakeholders involved is necessary. This 

can be either an increase in profit for businesses or societal value for governments. Whenever this is 

lacking, later on in the project problems will be experienced such as partners leaving the project or 
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subsidies ending. Insufficient value creation is therefore related to many other problems that are 

experienced when upscaling smart city initiatives. This also includes defining the added value for the 

end-user, which is facilitated by feedback meetings with users.  

Other factors that facilitate upscaling are the embedding of scale into the project plan from the start. 

Processes such as trust building among stakeholders and scheduling time for learning processes need 

to be incorporated in this plan. These are also related to governance structures such as defining roles 

and responsibilities, installing decision making process and above all appointing a neutral 

intermediary who is able to intervene whenever things appear to go amiss. This might even be in the 

form a contract, where partners that hinder the continuation of the project can be replaced.  

Furthermore, a shared vision is needed to create momentum. This vision needs to be regularly 

evaluated and adjusted. Embedding scale into the project vision is also beneficial since this may pave 

the way to larger, stable budgets instead of marketing or innovation budgets that might be cut. 

Major barriers that are currently experienced are regulative rules and structures, especially since smart 

city initiatives often cross domains. A first step towards removing these barriers is erecting a smart 

city board with aldermen from different domains or installing an alderman of innovation who has the 

possibility to access several budgets within a municipality. Apart from that, again the creation and 

demonstration of sufficient added (societal) value is needed, which might also help to overcome 

barriers by incumbents and standardisation issues. Other rules and structures such as privacy policy 

and cognitive and normative structures can be surmounted when the right authorities or stakeholders 

are involved in the project early on and are kept informed.  

Finally, public authorities should emphasise the necessity of demonstrating impact. Whenever 

investments by public authorities are involved, demonstrable impact of a project is needed to justify 

the expenses. Of course it must be considered that smart city projects are long-term projects that 

cannot be created in a few years’ time. Long term investments are needed, however it might be 

beneficial to focus these investments on initiatives that really create societal value.  

In sum, the hypothesis that when notable value and impact are created, upscaling of smart city 

initiatives in the Netherlands is facilitated can be partly confirmed. Especially the creation of value 

is considered crucial for upscaling smart city initiatives and it has been demonstrated that many pilots 

fail because they lack a business case. The demonstration of impact is not a high priority at the 

moment, even though a large amount of (public) money is being spent on smart city initiatives. While 

authorities are requesting the creation of societal value before investing in a project, once the project 

has started evaluation mechanisms are often missing. This could be improved.  
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7.4 Conclusion 

Finally, the main research question can be answered: How can upscaling of smart city initiatives in 

the Netherlands be stimulated?  

During the process of searching for cases of (scalable) smart city initiatives in the Netherlands, it 

appeared to be rather difficult to find suitable cases for the study. This shows that even though the 

smart city topic is ‘hot’ - with many smart city conferences being organised, with the national 

‘Agenda Stad’ and larger municipalities starting ‘smart society’ or ‘smart city’ projects – the 

Netherlands is not yet reaping the benefits. It appears that including big businesses in the 

collaboration or creating a landscape of grassroots initiatives is no guarantee for success.   

From the answers to the sub-questions it appears that in order to stimulate upscaling of smart city 

initiatives in the Netherlands, project leaders have to safeguard the creation of sufficient (shared) 

value for all stakeholders involved, including users. Currently, the lack of value creation is reason 

number one for initiatives in the Netherlands to fail to upscale, since private partners leave, subsidies 

end or users do not perceive the added value of the innovation.  

Furthermore, from the onset of the project agreements have to be made on roles and responsibilities, 

ownership and decision structures. The instalment of an independent intermediary has taken place in 

several initiatives in the Netherlands and is considered beneficial for the project. This intermediary 

should have the ability to replace a partner whenever they hinder the progress of the project. The 

intermediary should also facilitate trust and learning among stakeholders, to ensure sufficient sharing 

of information takes place. The time needed for trust building and learning has to be considered. 

Furthermore, policy makers in the Netherlands should reconsider regulative rules and structures that 

hinder innovation. Smart city initiatives take place across departmental domains and a change in 

governmental structures is therefore necessary. Installing smart city boards or an innovation 

department helps, if these also have access to sufficient budget. Policy makers might also have a role 

in facilitating standardisation and might reconsider the public procurement issues that become more 

prevalent with the public-private partnerships we often see with smart city developments.   

Finally, even though policy makers are strict when it comes to the added societal value of a project as 

a prerequisite for public funding, policy makers should also monitor and evaluate the impact of smart 

city initiatives to ensure money is spent wisely. Meanwhile, the fact that smart city development 

requires long-term investments needs to be taken into account.  
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7.5 Limitations  

There are several limitations to the current research. First, in most of the cases only one or two 

individuals were interviewed. Validity of the research will increase when multiple persons that have 

been involved in an initiative are interviewed, preferably also from different stakeholder groups. This 

was done in the case of WoonConnect, where a member of the municipality Eindhoven, an external 

advisor and the head of the private company De Twee Snoeken were interviewed. These interviewees 

indicated similar factors as being of influence on successful upscaling, therefore it might be assumed 

that this is also the case for the other initiatives.   

Second, in order to enhance the internal validity of the research, explanation building and time series 

analysis could be performed. This is however outside the scope of the current research, but is 

suggested for future research. External validity could also be enhanced by replicating the research in 

other smart city domains and other countries.  

Third, as noted in chapter five, the results of the systematic literature review entail mostly articles that 

describe a pilot case, whereas this research tries to come up with conclusions on the upscaling of 

initiatives. Therefore, only articles were selected that described pilots that lasted for several years with 

the assumption that the difficulties that were experienced by these projects were similar to the 

difficulties when trying to upscale initiatives. Furthermore, more weight has been put on the results of 

the case studies.  
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7.6 Suggestions for future research 

Each of the factors considered for this research can be the subject of future research on its own. The 

influence of several factors might be more complex than it currently appears, for example it might be 

beneficial if the links in the network of stakeholders are strong or weak, and the governance structures 

that are most beneficial for a certain kind of initiative (public, PPP, private) might be further 

investigated.  

Furthermore, only in ten or twenty years’ time we can see what long-term effects several factors had. 

Only then will an initiative have (fully) been upscaled and can we really say that for example the 

demonstration of impact gave a major boost to the process. Therefore, in order to be able to gain more 

evidence for the factors that are crucial for upscaling and realising the ideal smart city, long-term or 

ex-post research is needed. 

Third, because smart city initiatives take place in many different domains, the current research could 

be replicated in other smart city domains in order to obtain more evidence on the factors that 

contribute to upscaling smart city initiatives. The current research focused on initiatives from the 

‘smart living’ domain that did have some overlap with other domains, but it might be the case that 

initiatives that are primarily in the smart mobility or smart people domain experience other barriers 

and drivers. The research could also be replicated to other countries, to see whether the barriers and 

drivers elsewhere differ from those in the Netherlands.  

Finally, especially since smart city initiatives are considered the solution to the increasing liveability 

issues of cities and large sums of money are being invested in these initiatives, future research on the 

actual impact of these initiatives in needed.  
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Appendix I - Systematic Literature Review 
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Search Google Scholar     Search Scopus 

 

Title Topic Hits 

Smart City Scale 63 

Smart City Scaling 3 

Smart City Diffusion 5 

Smart City Adoption 13 

Smart City Success 8 

Smart City Barrier 1 

Living Lab Scale 8 

Living Lab Diffusion 5 

Living Lab Adoption 13 

Living Lab Success 8 

Living Lab  Barrier 1 

 Total 128 

Title All fields Hits 

Smart City Scale 116 

Smart City Scaling 16 

Smart City Diffusion 18 

 Smart City Adoption 57 

Smart City Success 53 

Smart City  Barrier 27 

Living Lab Scale 34 

Living Lab Diffusion 12 

Living Lab Adoption 25 

Living Lab Success 32 

Living Lab Barrier 19 

 Total 408 

Title Title Hits 

Smart City Scale 30 

Smart City Scaling 0 

Smart City Diffusion 0 

Smart City  Adoption 6 

Smart City  Success 2 

Smart City Barrier 0 

Living Lab Scale 2 

Living Lab Diffusion 1 

Living Lab Adoption 4 

Living Lab Success 1 

Living Lab Barrier 0 

 Total 42 

Title Article Title, Abstract, 

Keywords 

Hits 

Smart City Scale 42 

Smart City Scaling 1 

Smart City Diffusion 1 

Smart City Adoption 12 

Smart City Success 6 

Smart City Barrier 4 

Living Lab Scale 6 

Living Lab Diffusion 2 

Living Lab Adoption 5 

Living Lab Success 5 

Living Lab Barrier 2 

 Total 86 
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 Appendix II - Interview Questions 

Interview Guide 

Some of the interviewees have been involved in several initiatives. Therefore, it has to be discussed 

beforehand what initiative will be discussed.  

1. Could you provide a short description of a (particular) smart city initiative? 

This first question is meant to ‘break the ice’ and to make further additions to the desk 

research on the smart city initiative.  

2. Where you able to upscale the initiative? 

We consider upscaling: an increase in the number of beneficiaries and expansion to other 

geographical locations. This also includes the replication of initiatives and the creation of 

new branches.  

This second question aims to establish whether upscaling took place 

2a. In what way? 

If the above question is answered affirmative, question 2a is posed to give insight in the sort 

of upscaling that was accomplished by the initiative.  

2b. Do you foresee upscaling in the future?  

If question 2 is answered negative, question 2b will be posed. This sub-question is aimed at 

establishing whether the initiative is still in the process of upscaling and might successfully 

scale in the future.  

3. What were the most important factors that contributed to the success/failure to scale 

up? 

The third question aims to identify the most important factors as identified by the interviewee 

that contributed to the success or failure of the project.  

4. When looking back at the early stages of project development, what factors aided the 

success of the project? 

The fourth question triggers the interviewee to think back to the beginning of the project, and 

to identify other factors that might have contributed to the success of the project.  

5. When looking back at the early stages of project development, what barriers had to be 

overcome? 

The fifth question is posed differently to establish a complete picture of the considered factors 

during the project.  

6. Would you please have a look at the following list of factors? How important were these 

for the success/failure of scaling the initiative?  
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When posing this question, the list of factors as presented in the conceptual framework will 

be shown to the interviewee. This question aims to ensure no factors are left out of the 

analysis.  

7. Is there anything else you would like to add to the list? Did we overlook important 

factors? 

This final question is aimed at gaining further information about the initiative that the 

interviewee may not have mentioned so far and to round up the interview.  

Thank you.  

 

Interview Guide Dutch 

1. Kunt u een korte beschrijving geven van een (specifiek) smart city initiatief? 

2. Is het gelukt om het initiatief op te schalen? 

Met opschalen bedoel ik: het aantal mensen dat gebruikt maakt van deze innovatie neemt toe 

en uitbreiding naar verschillende locaties vindt plaats. Ook het repliceren van initiatieven en 

het creëren van nieuwe branches valt hieronder.  

a. Op welke manier(en)? 

b. Verwacht u opschaling in de toekomst? 

3. Welke factoren hebben bijgedragen aan het succes/ falen van opschaling van het 

project? 

4. Als u terug denkt aan de fase van project ontwikkeling, welke factoren hebben er dan 

bijgedragen aan het succes van het project? 

5. Als u terug denkt aan de fase van project ontwikkeling, welke barrières moesten er dan 

overwonnen worden? 

6. Zou u met mij het volgende lijstje factoren nog even door willen lopen? Hoe belangrijk 

waren deze factoren voor het succes/falen van opschaling van het project? 

7. Wilt u nog iets toevoegen aan de lijst? Hebben we belangrijke factoren over het hoofd 

gezien? 

Bedankt voor uw tijd.  
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Appendix III – Coding protocol 

 

Coding Protocol – Transition Perspective 

Code Factor Transition perspective 

Vi1 Visioning A strict vision might be necessary when things get difficult, but a 

flexible vision makes it possible to adjust he vision to take 

advantage of windows of opportunity 

LC1 Learning 

Capabilities 

Learning has multiple dimensions (e.g. market and user 

preferences, cultural and symbolic meaning, regulation and 

government policy) 

N1 Networks Social networks are crucial for the facilitation of interactions and 

obtaining necessary resources.  

U1 User 

considerations 

Possible mismatch between technology and real needs. Should 

be sufficient involvement of the user.   

C1 Competition Existing regime opposes niche-innovation and raises barriers for 

the diffusion of a niche innovation, restricting competition. 

LI1 Lock-in Path dependency and barriers for radical innovations, lock-in is 

enhanced by established rules and structures. 

R1 Rules and 

Regulations 

Cognitive rules and structures, normative roles and rules and 

regulative rules 

F1 Funding Subsidies favouring existing technologies 

E1 Entrepreneurship Nurturing and development of radical innovation in niches is 

done by entrepreneurs with the right investments and learning 

processes.  

T1 Trust Governance and politics. Trust building as an important goal of 

politics.   

CD1 Creating and 

demonstrating 

impact 

Sustainability impact at the core of the innovation. 

O Other Factor does not correspond with the above. (This code is the 

same for both IE and Transition Perspective coding protocol) 
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Coding protocol -  Innovation Ecosystem Perspective 

Code Factor Innovation Ecosystem 

Vi2 Visioning Shared goals are pursued where multiple participants undertake 

collective efforts, usually defined by the central ‘hub’ in the 

ecosystem 

LC2 Learning 

Capabilities 

Inter-organisational learning between groups and 

organisations, being facilitated by strong network 

embeddedness. Firms progress along a learning curve, learning 

process by changing practices. 

N2 Networks Innovators are part of network of horizontal and vertical 

relations consisting of actors concentrating around a 

technology. Tight or loose coupling may be preferred. 

U2 User 

considerations 

Users as part of the adoption chain, innovators often overlook 

the perspective of the user in relation to the added value  

C2 Competition Bottlenecks in the system constrain the new technology’s 

performance, dominator firms.  

LI2 Lock-in Resident firms hesitant to leave the ecosystem, keeping firms 

in the ecosystem.  

Va Value The entire ecosystem and its value chain should be taken into 

account to limit co-innovation risk and adoption chain risk. 

R2 Rules and 

Regulations 

Formal mechanisms preventing free-riding or disloyalty, 

informal mechanisms facilitating sharing of information and 

information disclosure.   

F2 Funding Policy makers creating additional incentives to overcome 

emergence challenges of new technologies.  

E2 Entrepreneurship Entrepreneurs positioning themselves at an advantageous spot 

in the network. 

T2 Trust Relationship between network participants. 

CD2 Creating and 

Demonstrating 

Impact 

Economic impact in terms of value creation.  

O Other Factor does not correspond with the above. (This code is the 

same for both IE and Transition Perspective coding protocol) 
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Example analysis article 

Fragment Code + reason for code 

“The distress of the nurses was discussed in the 

weekly feedback meetings.”  

U1 – user considerations, involvement of user. 

“The tensions and conflicts hammered in each 

stakeholder group’s realities and priorities to the 

others, thereby leading to deeper and more 

appreciative collaboration, Learning sensible 

ways to organize and time collaboration as well 

as learning to listen and respond had to be 

achieved before mutually beneficial collaboration 

was achieved.” 

 

 

T2 – relationship between participants 

LC2 – inter-organisational learning facilitated by 

strong network embeddedness. 

“The living lab collaboration helped the company 

to change focus as well as the value promise of 

the system before market launch." 

 

Vi1 – change of vision 

Va2 – value of system 

 

Example analysis interview 

Fragment Code + reason for code 

“De glasvezel had 4 wethouders, dat was te 

breed. Ieder domein had er belang bij. Bij Smart 

Society hebben we gezegd dat hier maximaal 2 

wethouders het college bedienen.” 

 

R1 – structures in the regime.  

“We hebben het smart city board opgericht, 

daar zitten alle sectorhoofden in. We moesten 

zorgen dat die mensen op de hoogte waren van 

wat er speelde, dat ze bij elkaar komen en wisten 

dat er op die en die afdeling dat traject liep, dat ze 

samen konden komen en zo besparen.” 

 

G – governance 

“je komt tot de ontdekking dat bij een project 

verschillende software zit, verschillende partijen, 

die willen geen krimp geven, hebben al pilots 

gedaan.” 

 

LI1 – lock-in, path dependency of incumbents. 
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Examples words as indicators of influence (articles) 

Positive influence Negative influence Neutral Influence Factor to be taken into 

account in the future 

“crucial”  “issue”  “does not appear to be 

an issue”  

“more can be gained 

from”  

“of relevance”  “difficult”  “can be inhibiting or 

contributing”  

“there is a need for”  

“made possible by” “challenge”  “should be”  

 

Examples words as indicators of influence (interviews)  

Positive influence Negative influence Neutral influence Factor to be taken into 

account in the future 

“Belangrijk” “een barrière is”  “prettig maar niet 

noodzakelijk”  

“het is een gevaar” 

“Cruciaal”  “dat moet veranderen” “handig”  “… moet er zijn”  

“Wezenlijk belang”  “het lastige is” “is leuk”  “wat ik mis”  

 



104 

 

Appendix IV – Sources Case Studies 

Consulted Experts for selection case studies 

Name Organisation Function 

Willem van Winden Amsterdam University of 

Applied Sciences 

Lector Knowledge Economy 

Amsterdam 

Donovan Karamat Ali Municipality Utrecht Open Data Coordinator 

Jan Wester TNO/ Big Data Value Centre Principal Strategist/ Director 

Henri Smits Trifaire Strategic Advisor 

Municipality Eindhoven 

 

List of interviewees 

Nr Initiative Interviewee Position Date Length 

 Open Data Utrecht Donovan 

Karamat Ali 

Open Data 

Coordinator 

Municipality 

24-05-

2016  

25-05-

2016 

18 minutes 

22 minutes 

 Municipality Utrecht, 

Authorisation, 

Surveillance and 

Enforcement 

Gertjan van 

Beijnum 

Information and 

Process Manager 

24-05-

2016 

12 minutes 

 Data-driven steering and 

safety 

Geerte van Rije Project leader 24-05-

2016 

35 minutes 

1 WoonConnect Robert Elbrink Strategic Advisor 

Municipality 

30-05-

2016 

45 minutes 

2 Straatkubus Paul Mulder Research and 

Statistics Almere 

03-06-

2016 

53 minutes 

3 Almere Smart Society Yolanda Musson Programme 

manager 

25-05-

2016 

51 minutes 

4 Vehicle2Grid Hugo Niesing CEO 17-05-

2016 

45 minutes 

5 WoonConnect Paul van Pelt Director De Twee 

Snoeken 

28-06-

2016 

40 minutes 
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6 WoonConnect Henri Smits Strategic Advisor 

Municipality 

09-05-

2016 

76 minutes 

7 ArenA Innovation Centre 

(and Big Data Value 

Centre Almere) 

Jan Wester Project 

Coordinator 

17-04-

2016 

88 minutes 

 

Sources desk research 

Case Format Source 

Almere Smart Society Document Raadsbrief Uitvoering Motie over Evaluatie Almere 

Smart Society 

Almere Smart Society Document Uitvoering motie over Evaluatie Almere Smart 

Society 

Almere Smart Society Document Ondertekening Memorandum of Understanding met 

Almere Smart Society Consortium 

Almere Smart Society Document Op weg naar Almere Smart Society, een visie op 

Almere Smart Society 

Straatkubus Almere Document Handleiding ruimtelijke kijk in het sociaal domein 

Straatkubus Almere Document Gedragsrichtlijn Straatkubus 

Straatkubus Almere Document Platform 31 – Straatkubus 

Straatkubus Almere Website https://www.movisie.nl/praktijkvoorbeeld/straatkubus 

ArenA Innovation 

Centre 

Document Manual Amsterdam ArenA Innovation Centre 

ArenA Innovation 

Centre 

Document Annual Plan 2016/ Results 2015 

ArenA Innovation 

Centre 

Document MITSloan Management Review – Case Study 

Amsterdam’s Smart City Initiative 

ArenA Innovation Document Harmsen, F. (2016) Amsterdam’s Intelligent 

Approach to the Smart City Initiative, EY Sponsor’s 
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Centre viewpoint.  

ArenA Innovation 

Centre 

Website www.amsterdamsmartcity.nl 

www.amsterdamarena.nl/innovation-center 

ArenA Innovation 

Centre 

Website www.naturallysustainable.nl/environment 

Vehicle2Grid Document Brochure Resourcefully 

Vehicle2Grid Document Concept Programma ‘wij tanken op eigen dag’ 

Vehicle2Grid Document Two years of electromobility, solar energy and data: 

March 2014 – March 2016 

Vehicle2Grid Website www.amsterdamsmartcity.nl 

www.amsterdamvehicle2grid.nl 

WoonConnect Document Brochure Woonconnect 

WoonConnect Document Interview Rob Bogaarts Woonbedrijf Eindhoven 

WoonConnect Document Jaarverslag Brabantstad 2015 

WoonConnect Document Werkagenda Brabantstad 

WoonConnect Video Werkagenda Brabantstad 

WoonConnect Video Inzicht in woning én bewoner: langer, comfortabeler, 

duurzamer en veiliger thuis wonen. 

 

 

 

 


