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Executive Summary 
The goal of this study is twofold, first goal is to develop pragmatic knowledge that provides smart city 
developers a means to establish a viable and vibrant ecosystem that is directed towards the 
improvement of the quality of life. Secondly it aims to develop understanding of the underlying 
interventions and mechanisms that prevent meaningful smart city development. By making use of a 
science based design approach a case study is performed on both literature and real life smart city 
projects in the Netherlands in order to address the research questions. The result is a set of design 
principles that provide both pragmatic knowledge that aids in overcoming the struggles present in 
smart city development and provides insights in the underlying mechanism associated with these 
struggles. 

Introduction 
The smart city is phenomena that recently is emerging worldwide and is seen as the answer to grand 
societal challenges cities face. These smart cities are regarded as the accelerator of innovation and 
sustainable economic growth, and should pose the solution for solving big problems as climate 
change, urbanization and the aging population. The urbanization trend results in the fact that cities 
play an increasing role in the majority of the population, currently more than 50% of the world lives 
in a urban setting (Eurostat, 2012). The growing numbers of citizens within the city put the resource 
on great stress.  

The increasing number of citizens has consequences for the manner in which cities are run. Delivery 
of public services is a governmental task that is becoming increasingly complex, partly due to public 
resources that are becoming scarce (Fontana, 2014; Walravens & Ballon, 2013). The demand for these 
kind services varies across the city due to societal differences. Also new and more demanding service 
delivery by the local authorities is expected by both citizens and businesses. To meet this demand 
local authorities are employing, often ICT-driven, solutions which allow for ‘smarter’ operations. 
However the complexity of the needs and challenges posed by citizens require collaboration of several 
parties, in partnerships or ecosystems, from different domains, none of the stakeholders possess all 
the necessary knowledge, technology and skills themselves.  

This study is a part of a research project in Eindhoven called Smart Strijp-S. The project set goals, in 

collaboration with industry, the community and knowledge institutions, regarding smart, innovative 
applications in the field of sustainable energy and mobility. Strijp-S is intended as an innovative, multi-
functional ecosystem in which innovation and Smart City applications can be developed, tested, and 
operated as a living lab.  

There is an apparent need for economic sustainable initiatives in the smart city. Current projects 
struggle to go beyond pilot phase and are dependent on (European) funding, this is also the case for 
Strijp-S. When the subsidy is stopped most projects cease to exist (Baccarne, Mechant, et al., 2014; 
Vilajosana et al., 2013). In order to be able to deliver services in the future a new way of capturing 
value needs to be developed to be able to fund the maintenance of all systems and/or services 
implemented in the city. Economic sustainability should be possible since the smart city market has 
an estimated value of $1.565 trillion by 2020 (Frost&Sullivan, 2013). 

Literature review 



 
 

 
 

Existing literature provided insights in the struggles and barriers associated with economic sustainable 
smart city ecosystem development. The identified struggles can be divided in two groups (Table 1), 
struggles related to the smart city and struggles related to ecosystems.  

Smart city ecosystem struggles that prevent economic sustainability  

Smart city struggles Ecosystem struggles 

• Project deterministic, lack of long 
term planning 

• Absence of (clear) business 
models  

• Involvement of private parties 
• Created value is of public nature, 

no economic value is created 
• Uncertainties about data 

handling 

• Joint value delivery makes value appropriation difficult; opaque 
value streams 

• Current business model tools not fit for mapping joint value 
delivery  

• Stakeholders defending their position in ecosystem form 
hindrance for others involved 

• Involvement of governmental parties limits operations 
• Attraction of SMEs to join the ecosystem 
• High investment risks associated with successful ecosystems 

Table 1 Struggles in smart city development 

Methodology 
To develop pragmatic knowledge  a science-based design approach is used. In science-based design, 
both academic research and real-world practice is reviewed to develop design-oriented knowledge 
(Plsek et al., 2007; Romme & Endenburg, 2006; Van Burg et al., 2008). Both sources are used within 
this study. Findings are translated to both theory and practice by making use of two boundary-objects; 
design principles and design solutions. Concerning the former, design principles are a set of general 
normative statements grounded in theory or practice that are used to design solutions for particular, 
context dependent problems (Denyer et al., 2008; Van Burg et al., 2008). Commonly a single design 
principle is an element of a set of interrelated principles, each principle providing insights on different 
aspects of the suggested design (Romme & Endenburg, 2006). In this study both research research-
based principles and practice-based principles are synthesized into a final set of principles that provide 
design knowledge.   

In order to ease the generation of practice based design principles and to provide structure in the 
design principles, CIMO logic is adopted (Denyer et al., 2008). CIMO logic is a prescriptive logic that 
offers understanding on why interventions work. The principles are constructed as follows: in a 
certain context (C), implement a specific intervention (I) to evoke a mechanism (M) to achieve a 
desired outcome (O) (Talmar et al., 2016). 

In the development of design principles for smart city ecosystems, answers to the following set of 
related questions are sought; what mechanisms facilitate (economical) sustainability in smart city 
ecosystems and what interventions/ contextual factors trigger these mechanisms, and what are the 
notable outcomes that  empower sustainable quality of life improvements in the smart city.  

In order to gain insights from practice, face-to-face interviews are conducted with both governmental 
and commercial parties that are concerned with the development of smart city initiatives. In total 3 
smart initiatives (e.g., living labs) are reviewed in this study, during these interviews a protocol used 
to ensure a systematic approach. In total 5 interviews are conducted, in one project it proved not to 
be possible to interview the municipality/ local governmental bodies involved.  



 
 

 
 

Results 

This study is a first attempt is to provide a means that aids in overcoming the barriers that prevent 
smart city pilots evolving into a meaningful part of the everyday operation of the city. The developed 
design principles provide pragmatic knowledge to smart city developers as means to establish a viable 
and vibrant ecosystem that is directed towards the improvement of the quality of life. These principles 
can be used in the design of solutions that fit the specific needs of a particular smart city initiative, this 
can be done by further contextualizing the design principles. An overview of the developed design 
principles is found in Table 2 

A smart city (C) should impose both a market pull and technology push strategy (I) when implementing smart solutions (C) to allow the 
government to lead by example(M) and interaction with citizens(M) and thereby ensure that innovations in the city contribute to the 
improvement of the quality of life (O) (Cohen, 2015). 

An increased quality of life (O) and the assurance of jobs (O) and provision of a vibrant economy in the future (O) can be achieved through 
participatory citizens (M) by implementing a smart ecosystem (I) in a city that struggles with grand social challenges (C) (Caragliu et al., 
2011) 

When building a sustainable smart city ecosystem (C) the creation of a platform (I), both in technical as sociable sense (community) leads 
to several positive outcomes such as transparency in the decision making process of the municipality (O), increased acceptance of citizens 
when it comes to smart city solutions (O). This works since the platform allows for combined value delivery (M) for users and authorities 
and the feeling of choice via an opt-in strategy (O).  

In an environment where the citizens are the ultimate customer (C), the city and smart city in particular, value delivery to citizens (O) is 
important, the implementation of a living lab (I) may evoke involvement of citizens (M) and provide insights in wishes and demands of 
these citizens (M) to provide transparency in governmental decision making (O), improvement of the public space (O) and more efficient 
and effective service delivery by the municipality (O) and thereby ultimately enhance the quality of life for all parties involved (O). 

In an ecosystem where public value is delivered as a service (C), for example safety, the municipality should participate in the 
ecosystem/partnership (I) in order to safeguard the public interest (M) and provide privacy protection (M) which results in trust of citizens 
(O) and enhanced and improved safety measures (O).  

SMEs and start-ups (C) can be involved to create a vibrant and diverse ecosystem (O) by offering Living labs(I), accelerator programs (I), 
that provide seed funding and advice, since this reduces the risks involved in the development of smart city services (M) and enables SME 
to focus their limited resource on new developments instead of on ancillary matters (M) and additionally it may attract new parties to the 
ecosystem and thereby increasing the diversity of parties involved (O). 

SMEs and start-ups with replicable and scalable business (C) can achieve a stable basis of operation (O) and may even develop new 
business models (O) making use of a smart city backbone provided by the municipality or a public private partnership (I), which allows 
firms to focus their resources on development of new services and/or scale-up of current business instead of use resources for ancillary 
issues (M).  

In a smart city ecosystem (C) involvement of a knowledge institute (I) results in education for jobs of the future (O) and spur innovation in 
the ecosystem (O) through the sharing of (tacit) knowledge among all stakeholders involved (M).  

Knowledge on broad spectrum of subjects is required to stimulate collaboration (C) a collaborative service should be implemented by the 
operator (I) where the operator plays a facilitating role in attracting a keystone or ancho tenant, this allows the joint development of a 
business model (M) and prevents parties from dominating the ecosystem (M) and thereby achieve a partnership in which value is delivered 
to the customer (O), that no single party could achieve on its own.  

Table 2 Overview of the developed design principles following the CIMO logic 

 

Conclusion 

The goal of this study was to develop pragmatic knowledge that provides smart city developers a 
means to establish a viable and vibrant ecosystem that is directed towards the improvement of the 
quality of life. Through the development of design principles an answer to the posed research question 
is provided. Furthermore underlying mechanisms that prevent meaningful smart city development are 
identified in order to answer the posed question. Insights gained in this study help to achieve the 



 
 

 
 

promise of the so called smart city, which is to accelerate innovation and sustainable economic 
growth, and should provide the solution for solving big problems as climate change, urbanization and 
the aging population and aims to improve the quality of life of its citizens.  

Smart city academics and governmental bodies (Baccarne, Mechant, et al., 2014; European Innovation 
Partnership on Smart Cities and Communities (EIP-SCC), 2014; Schaffers et al., 2011; Vilajosana et al., 
2013) stress that value creation and capture within the smart city is difficult and that it is vital in order 
to evolve from demonstrator project towards sustainable initiative. However the factors that underlie 
the value appropriation in the smart city are not well understood. This study contributes to the 
emerging smart literature by uncovering factors and mechanisms that influence the value creation 
and capture within a smart city setting.  

This study contributes to theory by providing preliminary insights in the interventions and mechanisms 
that underlie the struggles present in economic sustainable smart city development by means of the 
presented design principles. Furthermore all stakeholders involved in the city are taken in account in 
this study, in contrast to existing smart city literature.  

The performed study reveals a variety of interventions and mechanisms that support the development 
of an economic sustainable smart city ecosystem. In order to achieve the grand goal of the smart city 
promise, the improvement of the quality of life, it is assumed that perquisite outcomes are achieved. 
In other words a whole set of mechanism should be implemented instead of just single or a few. As 
previously noted mechanisms can be triggered by means of several interventions.  
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1. Introduction 
Smart City is a hot topic. The need for ‘smart’ cities is urged by a combination of challenges cities face 
nowadays combined with the pressure to innovate in order to stay competitive and become future-
proof. Competiveness is required to ensure that companies settle in the city and thereby secure jobs 
for the citizens. Smart cities are regarded as the accelerator of innovation and sustainable economic 
growth, and should propose the solution for solving big problems as climate change, urbanization and 
the aging population. Cities play an important and increasing role in lives of the majority of the 
population, mega cities are emerging (cities with population in excess of 10 million people). Today 
more than 50% of world population is living in a city, this is projected to grow to 70% by 2050 (UN-
HABITAT, 2011).  In the European Union this percentage is already met, 75% of the population is living 
in an urban environment (Eurostat, 2012).  

But what is a ‘smart city’ exactly? The term smart city is a container concept or blanket term. Due to 
the large variety of disciplines involved no consensus is reached about the definition of “Smart City”. 
The operationalization of what a smart city is can vary dramatically depending on the approach the 
initiating parties take on. In many proposed definitions ICT solutions play a central role. (Caragliu et 
al., 2011; Fontana, 2014; Neirotti et al., 2014; Piro et al., 2014; Schaffers et al., 2011). Common theme 
in these definitions is the aim to improve the quality of life and sustainability on both the economic 
and the environmental level. The term smart however is subject of inflation, many cities and firms use 
it as a marketing tool (Hollands, 2008).  

Despite erosion of the term smart city the following operational definition, provided by Caragliu et al. 
(2011), is used to provide a background setting in order to interpret the struggles and enablers 
associated with smart cities: “a city is considered smart when investments in human and social capital 
and infrastructure, traditional (transport) and modern (ICT) communication, fuel sustainable 
economic growth and a high quality of life, with wise management of natural resources, through 
participatory governance”. This definition is also used by the European Union, the largest provider of 
funds for European smart city initiatives (European Parliament, 2014, p18). 

According to (Giffinger, 2007) six main areas can be identified in which smart city development should 
take place: smart living, smart governance, smart economy, smart environment, smart people and 
smart mobility. These areas of development are recognized by the European Union and are used to 
determine whether a city is smart and areas also serve as a basis to determine whether a city is 
qualified to receive funding from the European Union. Since this is the largest governmental body that 
provides funding for smart city initiatives in Europe,  determination whether a city is considered smart 
in this research is done based upon the EU criteria.  

The increasing number of citizens has consequences for the manner in which cities are run. Delivery 
of public services is a governmental task that is becoming increasingly complex, partly due to public 
resources that are becoming scarce (Fontana, 2014; Walravens & Ballon, 2013). The demand for these 
kind services varies across the city due to societal differences. Also new and more demanding service 
delivery by the local authorities, such as providing social security or waste collection, is expected by 
both citizens and businesses. To meet this demand local authorities are employing, often ICT-driven, 
solutions which allow for ‘smarter’ operations. However the complexity of the needs and challenges 
posed by citizens require collaboration of several parties, in partnerships or ecosystems, from 
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different domains, none of the stakeholders possess all the necessary knowledge, technology and 
skills themselves.  

Furthermore the population growth and urbanization puts the resources of the city under great stress, 
and brings great societal challenges. In general infrastructure in cities is getting outdated and the need 
to invest is increasing to keep up with growing activities in the city. The management of resources and 
infrastructure need to become smarter in order to ensure a viable living environment in the city, 
inequalities between districts and citizens put a strain on the city. In order to meet the demands and 
expectations the city needs to find a new mode of operating, hence the wish of cities to become 
‘smart’.  

However the Smart City is not just a new way of operating for the city but encompasses an important 
strategy to tackle modern problems as inequality, unemployment and energy management. “A smart 
city identifies an urban environment that is actively engaged in improving the quality of life of its 
citizens while pursuing sustainable socio-economic development, thanks to the wide use of 
information and communication technologies (ICT).” (Fontana, 2014, p118)  

The success of the first Smart City projects has led to enthusiasm amongst policy makers and made 
public funding widely available. Consequence is that there are lots of SC project are initiated 
nowadays. However many smart city initiatives struggle to evolve from demonstrator towards real 
sustainable value. Little research on the actual value creation and value creation potential of smart 
city projects exists (Baccarne, Mechant, et al., 2014). Many projects fail to survive when the funding 
and subsidy is stopped. Businesses involved in the Smart City ecosystem have difficulties growing, due 
to lack of clear business cases, and thus in reaching their full potentials (Vilajosana et al., 2013). So it 
appears there is a need to overcome the status of pilot project through the development of 
sustainable business.   

Local authorities want to meet demands of its citizens and businesses in an economical sustainable 
way. Cities around the globe are looking for new ways of achieving this goal in order to stay 
competitive and become future-proof.  Businesses, mostly IT/ICT, are looking for a way to monetize 
their current products in the new smart city market. Additionally businesses try to generate new 
business within the project market that is called smart city, which has an estimated value of $1.565 
trillion by 2020 (Frost&Sullivan, 2013). 

1.1. Empirical setting 
The proposed research is a part of the Smart Strijp-S project. This is a research project funded by 
CLICK-NL and is conducted by a consortium consisting of TNO, TU/e, Park Strijp Beheer, municipality 
Eindhoven an d start-ups and SMEs located at Strijp-S. Goal of the research project is to realize 
successful crossovers between infrastructure companies and the creative industry in the context of 
smart city solutions for energy and mobility by making use of data and new urban lighting 
technologies. Currently Strijp-S is struggling with the set-up of an ecosystem that stimulates the 
desired crossovers (Goulden, 2015; Smart Strijp-S, 2015). 

Strijp-S is a district in Eindhoven where formerly Philips factories were located. The district is being 
redeveloped and currently houses a combination of creative and industrial companies. Most of these 
companies are start-ups or SMEs. What the makes the district unique is the combination of work and 
living. At Strijp-S an extensive glass fiber network is present; al houses and street lighting are already 
connected to this network as a part of a Living-Labs project called Light-S. The ambition of the city of 
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Eindhoven to become a smart in combination with the hardware network present on Strijp-S as a 
result of the living lab endeavors, makes Strijp-S a promising basis for the implementation of smart 
solutions.  

Strijp-S set goals, in collaboration with industry, the community and knowledge institutions, regarding 
smart, innovative applications in the field of sustainable energy and mobility. Strijp-S is intended as an 
innovative, multi-functional ecosystem in which innovation and Smart City applications can be 
developed, tested, and operated as a living lab.  

There is an apparent need for economic sustainable initiatives in the smart city. Current projects 
struggle to go beyond pilot phase and are dependent on (European) funding. In order to be able to 
deliver services in the future a new way of capturing value needs to be developed to be able to fund 
the maintenance of all systems implemented in the city. In order to gain insights and develop 
actionable knowledge in viable business creation, the following research questions are defined: 

How to achieve an economic self-sustainable Smart City ecosystem?  

• What are key success factors and barriers to transforming Smart City projects into 
economically viable initiatives? 

• How can economic value be generated and distributed in such Smart City Partnerships? 
• What business models are suitable for Smart City ecosystems? 

Aim of this study is to develop actionable knowledge for smart city developers that aids in the 
development of a viable and sustainable smart ecosystem that is directed to improve the quality of 
life in the city.  In order to achieve this goal and to overcome the problem of practical usefulness of 
current studies a science based design strategy is adopted.  

This strategy makes use of design principles, which provide boundaries in which solutions for the real-
world can be developed. Principles are derived from both literature and Qualitative research through 
semi-structured interviews with commercial parties and local authorities involved in Smart City 
initiatives, to gain insights in perceived drivers, struggles and successes in smart city project by the 
participants.  

1.2. Document outline 
In the first section of this report the background of the study, the need for viable smart city 
development is described and the research question is presented. Chapter 2 presents the results of a 
literature review on value creation in smart cities and ecosystem (both innovation and business 
ecosystems). The third section provides an explanation on the research method, design science, in 
order to insights in smart city ecosystems and value creation and capture in this context in particular. 
The results of the application of the design science approach are presented in chapter 5. The last 
chapter contains a discussion about findings, including managerial and theoretical implications, future 
research, limitations, and practical recommendations. 
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2. Literature review 
The main focus of this literature review is to gain insights in the value creation and capture process 
within a smart city development in order for a smart city ecosystem to become economical self-
sustainable. The literature review aims to identify both successful practices and struggles that enable 
and prevent economic viable development of the smart city.  

This literature review will first discuss the definition of the term smart city and also focusses on the 
characteristics of a smart city. Next the struggles present in sustainable smart city development are 
discussed. A distinction is made between barriers specifically related to the smart city ecosystem and 
barriers related to ecosystems, either business or innovation ecosystems, in general. Additionally a 
motivation for the inclusion of ecosystem literature in the review is provided. The review is concluded 
with preliminary mechanisms found in literature that aid the development of design principles to 
overcome the presented struggles.   

2.1. Definition of Smart City 
Extensive attempts have been made to come up with a definition (Albino et al., 2015); however till 
date no consensus is reached. The term has become a blanket term for many initiatives employed in 
the urban environment. One of the reasons is the many disciplines involved in the development of 
Smart City projects, due to the complexity of the matter, collaboration between a wide range of 
domains is a must. None of the parties involved have all the required knowledge, skills or resources at 
their disposal. This ultimately results in the fact that every discipline came up with a working definition 
that fits their needs. The term smart city has different meanings to different people, and thus the 
concept varies per city or region dependent on the issues faced and the willingness to address these 
issues. 

The term smart city is furthermore subject to inflation, a trend noted by Hollands (2008). There are 
multiple examples of local authorities whom use the term Smart City as a marketing tool. Many cities 
who want to jump on the smart train in order to appear innovative and competitive. This might explain 
the fact that a large amount of cities call themselves smart whereas only a few cities have actually 
implemented a smart initiative. Additionally policy makers formulate new policies that involve the 
term smart, in order to meet the demands of policy makers many partners  incorporate the smart 
terminology in their plans. This further contributes towards the erosion of the smart city concept.  

The operational definition is used by the European Union, the largest provider of funds for European 
smart city initiatives (European Parliament, 2014, p18) is adopted in this research which is provided 
by Caragliu et al. (2011): “a city is considered smart when investments in human and social capital and 
infrastructure, traditional (transport) and modern (ICT) communication, fuel sustainable economic 
growth and a high quality of life, with wise management of natural resources, through participatory 
governance”. This definition is used to aid in the identification and interpretation of struggles and 
enablers associated with smart cities. 

2.2. Characteristics  
The European Union further defines the smart city among six dimensions as proposed by Giffinger, 
(2007); smart mobility, smart environment, smart people, smart living and smart governance, see 
Table 1. Other sources identified similar areas of development (Cohen, 2012; Frost&Sullivan, 2013). 
The European Commission uses these dimensions to evaluate funding applications for Smart City 
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projects. It is recognized a city cannot excel/ be actively engaged in all six fields of development, but 
it is very likely that a city is active in several fields of development, indicating that there is a wide range 
of modus operandi possible for a city to be smart. The European Parliament considers a city to be 
smart when at least one of the fields of development is employed (European Parliament, 2014). The 
extent to which a policy in such development field should be implemented is not described. There are 
projects that only consist of the set-up of sensors around a single traffic intersection that are regarded 
to be smart, since these implementation fall in one of the fields of development. This makes that many 
cities are considered smart by the European Parliament. 

Field of development Description 

Smart Economy Factors all around economic competitiveness as innovation, entrepreneurship, 
trademarks, productivity and flexibility of the labor market as well as the 
integration in the (inter-)national market 

Smart People The level of qualification or education of the citizens but also by the quality of 
social interactions regarding integration and public life and the openness towards 
the “outer” world. 

Smart Governance Comprises aspects of political participation, services for citizens as well as the 
functioning of the administration. 

Smart Mobility Local and international accessibility are important aspects of Smart Mobility as 
well as the availability of information and communication technologies and 
modern and sustainable transport systems. 

Smart Environment Is described by attractive natural conditions (climate, green space etc.), pollution, 
resource management and, also by efforts towards environmental protection. 

Smart Living Comprises various aspects of quality of life as culture, health, safety, housing, 
tourism, social cohesion 

Table 3 Key fields of smart city development (Giffinger, 2007). 

Another characteristic of the smart city is the wide variety of stakeholders involved. The increased 
complexity of the products and service delivered to citizens makes that no stakeholder possesses all 
knowledge required and thus calls for collaboration. In smart city development a distinction between 
stakeholders can be made, the ecosystem consists of actors that all depend on each other in order 
achieve sustainability. The roles that can be identified are: Citizens (often regarded as end-used in the 
SC), government, either local or national, commercial parties, knowledge institutes and the operator 
of the ecosystem. An overview of the roles, as stated in literature, can be found in Table 2.  All papers 
in the table discuss the actors involved within smart city environment, however none of authors take 
all the stakeholders involved in to consideration.  
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Author Year 
Stakeholders 

Citizens Government Commercial parties Knowledge institute NGO Operator 
Baccarne 2014 Citizens as 

end-user 
Government Businesses Universities   

Cosgrave 2013 Citizens Government Start-ups, SME 
Industry labs 
Developers 

University/ research 
institute 

  

European 
Parliament 

2014 Citizens City 
authorities 

Private  companies 
Local firms 

Research communities  Infrastructure 
operator 

Fontana 2014 Citizens Government 
and public 
authorities 

Businesses  Not-for-profit 
organizations 

 

ISO/IEC 2014 Citizens Municipalities Businesses 
 

Academic and research 
institute 

NGO  

Nam, 
Pardo 

2011 Citizens Government Businesses Schools 
Educational institutions 

Non-profits  

Schaffers,  
et al.  

2011 Citizens Local 
government 

Businesses, SME, Large 
companies 

research   

Schuurman, 
et al. 

2012 Citizens/ 
end user 

Public 
Authorities 

Industry Universities Societal 
organizations 

 

Walravens 
Ballon 

2013 Citizens/ 
end-user 

Public 
Semi-public 

Private parties  NGO Network operator 

Vilajosana  
et al 

2013 Citizens City 
Authorities 

Utility companies 
SME 

  IoT operator 
Service operators 

Edelstam/ 
EIP SCC  

2016 Citizens Public Sector Business sector 
Enterprises 

Universities 
Research organizations 

Civil Society 
Organizations 

 

Table 4 Actors in smart city 

2.3. Smart city as ecosystem 
Due to the recent emergence of the Smart City phenomena, literature concerning business models, 
value creation and capture in the smart city is still relative scarce. Additionally not all struggles and 
enablers in smart city development are unique to the smart city but originate to business or innovation 
ecosystems. In combination with the setting of this research, the struggle of Strijp-S to set-up an 
crossover stimulating ecosystem, literature on ecosystems is also reviewed in order aid in the theory 
building around economic sustainable smart city development.  

Operation of the city and delivery of public value in a smart city is becoming more complex (Fontana, 
2014), partly due to the more demanding civilians and companies and partly due to implementation 
of technology in the public space. This requires a broader knowledge and more resources in order to 
be able to meet the demands, which often cannot be brought about by a single party. Collaboration 
is key to be able delivery value to the customer. This makes that an ecosystem approach can be applied 
to smart cities, according to Adner, (2017, p 53); “Ecosystems matter when the multilateral 
relationships that underlie a value proposition are not decomposable into multiple bilateral 
relationships.”  

The definition of an innovation ecosystem is provided by Van Galen (2015): “An innovation ecosystem 
is a complex network of highly interdependent stakeholders that collaborate to combine their 
complementary assets and/or internal capabilities in order to create and provide an integrated 
solution to the end user.” In essence this definition is also applicable in the smart city setting, with the 
extra difficulty that value delivery in the city often takes occurs in the public space.  

A smart city is often regarded as an ecosystem in literature (Baccarne, Mechant, et al., 2014; Bélissent, 
2010; ISO/IEC, 2014; Komninos, 2008; Schaffers et al., 2011; Vilajosana et al., 2013; Zygiaris, 2013). 
According to Schaffers et al., (2011, p435):  “All city economic activities and utilities can be seen as 
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innovation ecosystems in which citizens and organizations participate in the development, supply and 
consumption of goods and services.”  

The term ecosystem was introduced by Moore, (1993) and further developed by Iansiti & Levien, 
(2004), they consider the complete loose network suppliers, distributors, manufacturers that make up 
a complete market an ecosystem. In this ecosystem differentiated highly interdependent stakeholders 
are dependent on each other for survival. Adner, (2006, 2017) developed a theory on ecosystems that 
has a specific value proposition as  focal view point, analysis of these ecosystem starts with a value 
proposition and tries to identify the actors  that are required to interact with each other in order for 
the value proposition to be realized. A innovation ecosystem helps firms to evolve and navigate in a 
dynamic, e.g. constantly changing environment (Clarysse et al., 2014). Ecosystems help a single firm 
to create value when it lacks the resources or competences to commercialize the product or services 
by itself. In a successful ecosystem value is created by its stakeholders that a single stakeholder could 
not achieve on its own (Adner, 2006). The stakeholders all have their own specialty and their collective 
efforts form the value proposition, however these individual efforts have no value outside the 
ecosystem (Clarysse et al., 2014). The stakeholders in an ecosystem are brought together by their 
aligned vision of value creation and the pursuit of commonly shared innovation goals. 

2.4. Struggles in SC development 
Despite the large number of smart initiatives employed in Europe, in the EU alone over 50% of the 
cities with population over 100,000 can be classified as smart, since these cities all have one of the six 
key development fields in place according to the European Parliament (2014), many initiatives struggle 
to evolve from demonstrator towards real sustainable value (Baccarne, Mechant, et al., 2014).  

Sustainable value in the smart city, or the autonomous, sustainable product or service delivery which 
can function without subsidy is proven to be difficult for a number of reasons. Many projects fail to 
survive when funding and subsidies are stopped and businesses involved experience barriers to 
growth and thus fail in reaching their full potentials (Vilajosana et al., 2013). The causes for these 
failures can be divided in two categories, struggles related to the smart city and struggles related to 
ecosystems and will be discussed in the next section.  

2.4.1. Smart city specific struggles 

Project deterministic 
A portion of the barriers that prevent initiatives to bridge the gap pilot towards self-sustainable 
operation are related to the initiation of the project. Most projects is Europe are funded by the 
European Commission and funding is often only granted for the duration of the project. The temporary 
nature of funding results in lack of long-term planning that goes beyond the duration of the project 
(Baccarne, Mechant, et al., 2014). Often when a project reaches its end date it may also seize to exist 
since it fails to survive without funding. After the project is finished stakeholders go back to business 
as usual and the initiatives seizes to exist. It is suggested that smart cities require the competence to 
follow through and should not be managed in an episodic way (Fontana, 2014). 

The effects of this project deterministic is further enhanced by the technological focus of many 
projects. Technology based projects are presented as pilots that aim to create a proof of concept of 
the offered technical solution. These pilots display what might be possible, but lack the actual 
implementation or integration within the city. The social dimensions and economic sustainability of 
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the technology is often overlooked (Baccarne, et al., 2014). Consequence of this is that the economic 
viability still has to be proven. 

Business models 
Schaffers et al., (2011) argues that no business models for the sustainable smart city are developed, 
while viable businesses models are vital for the sustainability of the city. It is suggested that the lack 
of clear business models is one of the main barriers for economic sustainable smart city development 
(Vilajosana et al., 2013). The few business models that are apparent in the smart city are almost all 
focused around service delivery by the (local) government (Kuk & Janssen, 2011). The absence of 
market driven business models may be explained by the fact that in (smart) city environments it is not 
uncommon that the profits of an investment are not collected by the investor. For a governmental 
institution this common practice and not a problem, but for a private party it may lead to its 
bankruptcy (European Parliament, 2014).  

The need for (support for) the development and innovation of business models in a smart city context 
is not only recognized in literature but also by the European governmental bodies that provide the 
public funding. As a result of a report published by the (European Parliament, 2014) governmental 
actions are taken. The European Innovation Partnership Smart Cities and Communities (EIP-SCC) has 
made the development of viable business models for smart initiatives top priority as of June 2014. It 
appointed business model development an action cluster which entails a group of partners is 
committed to work on knowledge sharing, expertise building and the identification of gaps that need 
to be fulfilled on European level. However results of the appointment of this action cluster remain 
absent till date. 

Private party involvement  
The smart city is a new way of operating for all parties involved. Maintenance for example of a light 
post, due to added adaptive possibilities, Wi-Fi-hardware, etc., becomes more complex and thereby 
more expensive. In order to be able to maintain and upgrade the new implemented infrastructure 
new business models need to be employed in order to be able to recoup the additional investments. 
If the new infrastructure is only to be paid for by the local authorities, the costs are simply too high to 
be carried by the government. Since the government is only paid through taxes this would result in 
tax raises, which are often unwanted. To overcome this the involvement of  private parties is required. 
Private parties are however hesitant to join smart initiatives due to the risk that they are unable to 
recoup the required investments or simply lack the financial resources required to invest (Vilajosana 
et al., 2013).  

Most projects are initiated by the government, typically at local government level, even though private 
parties are included in these projects investments from private parties are still lacking.  Possible source 
for this problem lies in the nature of required investments that need to be made in order for a city to 
become smart. The results of the implementation of smart within a city only appear in the future and 
are often associated with a high degree of uncertainty. In combination with large investments in 
infrastructure that are often necessary this leads to a preserve reaction from private parties. These 
parties are more likely to invest in more secure and apparent projects. Funding that is provided by 
private stakeholders is often provided in the form of in kind payments (European Parliament, 2014). 
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Value creation 
Another struggle in the sustainability of the smart city is a consequence of the fact that a large part of 
the value created in a city is of non-economical nature, in other words the majority of the value 
generated is public value. By definition is the measurement publicly generated value though, quality 
of life or social cohesion are concepts that are troublesome to express in figures. These phenomena 
can be noticed but remain difficult to quantify, partly due to the fact that results of the implemented 
policies only emerge over time. This makes that if there are effect that can be noticed it remains the 
question to what extent these are related to the implemented policies or whether these are cause 
due to other forces or policies in the city. When public value can be captured it is often indirectly. 
Cities struggle with obtaining this value since the municipalities are compensated through taxes and 
rewards, which can be either direct or transferred in order to retain the nominal value of services 
offered (Fontana, 2014). 

The municipality pursues generation of both public and economic value, but is only able to generate 
public value through implementation of improvements in the city. Private actors, e.g. businesses 
pursue economic value, however in many smart city settings only creation of public value is achieved 
by offering free services and/or applications. Research institutes attempt to generate public value but 
in reality only play an enabling role instead of actually generating value (Baccarne, et al., 2014). 
According to literature currently only the creation of public value is achieved.  

Open Data 
Another source of uncertainty in smart city development is the handling of data. Under the label ‘open 
data’ some cities open up their datasets to the public (Baccarne, et al., 2014; Walravens & Ballon, 
2013). Local governments struggle however on which aggregation level these datasets should be 
opened up for commercial parties to be of value and on the other hand still be able to protect the 
privacy of its citizens. The commercial value of these open datasets has still to be proven (Lippert, 
2010). Furthermore in many cities no clear rules and regulations exist on how to treat the vast amount 
of data that is harvested with smart city solutions. However if privacy regulations are violated 
significant fines apply. This makes that commercial parties hesitant to make use of open data and join 
in on the smart city development initiatives. How data should be handled falls outside the scope of 
this research project.   

Conclusion 
Several barriers or struggles that prevent successful economic sustainable smart city development 
exist. In short it can be stated that these struggles result in high risks surrounding smart initiatives 
and the associated investments. This explains the heavy reliance on funding of most projects. The 
following smart city specific struggles are identified:  

• Project deterministic, lack of long term planning 
• Absence of (clear) business models  
• Involvement of private parties 
• Created value is of public nature, no economic value is created 
• Uncertainties about data handling 
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2.4.2. Ecosystem struggles 

Joint value delivery 
The increased complexity and large investments involved require that smart solutions are to be 
implemented by a consortium of parties, they need to collaborate in order to deliver value to the 
customer in a joint effort. This joint value delivery is something ecosystems struggle with, especially 
in the smart city environment. 

A part of the struggle with joint value delivery of the ecosystem is the identification/definition of the 
revenue streams. In other words who is going to pay for what value and at what time and who gains 
the benefits? Value exchange within an ecosystem does not have to be direct, as normally is the case 
in a traditional business setting, but is often exchanged indirectly through other stakeholders 
(Davidson et al., 2015).  This makes the possible revenue streams less transparent and thus harder to 
identify.  

Identification of these revenue streams can be made less opaque by making use of a business model. 
This is a means that captures the way a company creates, delivers and captures value. A commonly 
used tool to capture this is the canvas proposed by Osterwalder (2004) and Osterwalder & Pigneur, 
(2013). A business model provides guidance and understanding in how a firm plans to make money 
and is thus of indispensable value and can be seen as the blue print for a strategy. Ecosystems seem 
to struggle with several aspects of the business model canvas and the development of a business 
model within the ecosystem.  

An explanation for the a part of the struggle with the development of business models within 
ecosystem may lie in the fact that current business model tools focus on value creation and capture 
by a single firm, while there is a conversion taking place from single-firm revenue generation towards 
multi-firm control and interface issues (Westerlund et al., 2014). Therefore it is important that firms 
not only shift towards multi-firm value delivery, but adjust their business models accordingly. When 
it comes to business model design in ecosystems, Adner & Kapoor, (2010) suggest revisions in order 
to come to joint value creation. Firms need to shift from thinking in company business models towards 
ecosystem business models. Questions that have become important in these settings are who controls 
the value network and the design of the system and is value generated by this network (Ballon et al., 
2008).  

Internal competition 
Firms within an ecosystem are driven by both their own and the ecosystem’s business model. This 
combination of business models can both enhance and weaken the performance of that firm (Adner 
& Kapoor, 2010). However every company seeks out a way of operating that is beneficial to them and 
not necessarily for other parties within the ecosystem. The presence of mutual interests may lead to 
competitive struggles within the ecosystem (Van Galen, 2015) and thereby pose a threat towards the 
delivery of value towards the end-user. Stakeholders position themselves in the system and operate 
to create and defend this position to avoid losing their position. By doing so, these stakeholders often 
form an unintentional hindrance in the value creation process of the ecosystem, instead of evolving 
with the ecosystem.  The ecosystem literature suggests that divergence in interests and perspectives, 
prevent parties involved in an ecosystem to cooperate effectively (Adner, 2017; Van Galen, 2015) and 
thus alignment of business models is difficult to achieve.  
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Government involvement 
The involvement of governing bodies within the smart ecosystem makes that cooperation within the 
ecosystem even more difficult. Governing bodies are bound to more rules than commercial parties 
and results in the fact that some posed smart solutions cannot be exploited due to this involvement. 
On the other hand is involvement of governing bodies required to safeguard the public interest since 
many smart solutions are implemented in the public space.   

Attraction of SMEs 
Literature suggests an ecosystem should be vibrant and diverse in order to survive. Attracting new 
partners to the join the ecosystem is thus required to ensure diversity. A considerable hurdle in 
attraction new actors is the involvement of private partners and especially SME’s and start-ups 
(Baccarne, Mechant, et al., 2014; Pellinen et al., 2012). Since the majority of firms is a SME, the 
involvement of this type of firm in an ecosystem is a must. Presence of SMEs ensures the resilience of 
the ecosystem, if a party fails or goes bankrupt the system should survive. This is easier to achieve 
with SMEs, since dependence on such parties is often smaller.   

Small and medium sized enterprises often have troubles with the business perspectives of the 
ecosystem and to match these with their business perimeter and planning. The focus on the future 
differs vastly between large enterprises, who generally plan 5-10 years ahead and SMEs, who look 2-
5 years in to the future. This entails a gap in the long term planning and strategy of the actors in the 
ecosystem. Due to the limited financial strength of SMEs, revenues are required earlier on in 
comparison to a large firm. This makes SMEs hesitant to join and/or is often the reason they leave the 
ecosystem (Ritala et al., 2013).  

Investment risks 
A successful ecosystem creates new markets, which encompasses engagement in high risk and fuzzy 
environment. The commercial opportunities are not clearly defined and uncertainty of a market 
actually prevails is high (Clarysse et al., 2014). The pursuit of these opportunities often requires large 
investments upfront while the business opportunity has not proven to be viable yet. It is proven that 
a reason for failure of an ecosystem is because an expected market does not appear within the time 
frame that is required to support the investment (Adner & Kapoor, 2010). This makes firms hesitant 
to invest, a phenomenon that is also observed in the smart city context. 

Conclusion 
A part of the barriers that prevent sustainable development of the smart city ecosystem are not 
smart city specific but are related to ecosystems in general. The following challenges are present 
within these ecosystems:  

• Joint value delivery makes value appropriation difficult; opaque value streams 
• Current business model tools not fit for mapping joint value delivery  
• Stakeholders defending their position in ecosystem form hindrance for others involved 
• Involvement of governmental parties limits operations 
• Attraction of SMEs to join the ecosystem 
• High investment risks associated with successful ecosystems 
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2.5. Possible solutions 
In this section possible solutions or aids in overcoming the struggles, discussed in the previous section, 
that exist in smart city development that are found in literature are presented and form a first step in 
answering the research questions. Additionally they provide input for the development of the design 
principles in the form of interventions of mechanisms. 

Value appropriation 
Some of the posed perceived struggles within the smart city, such as difficulties with value creation, 
the lack of transparency in value streams, absence of long term strategies may be overcome through 
usage of business model framework. As already mentioned a business model serves as a blue print for 
strategy and can help overcome the dependence on funding and thereby enables to possibility to 
make long term plans for smart city initiatives.  

The traditional business models (Osterwalder & Pigneur, 2013; Zott et al., 2011) focus on a single firm  
and analyzes its strategy instead of a value proposition delivered by multiple firms (Adner, 2017) as is 
the case in smart cities. Walravens & Ballon, (2013) suggest a business model framework, see Table 3, 
for the smart city environment that assumes value delivery to the end-users is performed by an 
ecosystem of firms that use technology within this environment to deliver this value. Analysis of the 
ecosystem business model framework can aid in the identification of revenue streams and gives 
insights in possible gaps in value delivery.  

Table 5 Business model framework as proposed by Walravens & Ballon, (2013). 
 Value network Technical architecture Financial architecture Value proposition 

Business design 
parameters 

Control parameters Value parameters 

Control over assets Modularity Investment structure User involvement 

Concentrated vs distributed Modular vs integrated Concentrated vs distributed 
Enabled, encouraged, 
dissuaded or blocked 

Vertical integration Distribution of intelligence Revenue model Intended value 

Integrated vs disintegrated Centralized vs distributed Direct vs indirect 
Price/quality 

lock-in effects 

Control over customers Interoperability Revenue sharing Positioning 

Direct vs mediated profile and 
identity management 

Enabled, encouraged, 
dissuaded, or blocked 

Yes or no 
Complements vs substitutes 
branding 

Public design 
parameters 

Governance parameters Public value parameters 

 Good governance Technology governance ROPI Public value creation 

Policy goals 

Harmonizing existing policy 
goals BS regulation 

Accountability and trust 

Inclusive vs exclusive 

Open vs closed data 

Expectations on financial 
returns 

Multiplier effects 

Public value justification 

Market failure motivation 

 Stakeholder management Public data ownership Public partnership model Public value evaluation 
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Organizational 
Choices in (public) stakeholder 
involvement 

Definition of conditions under 
which and with whom data is 
shared 

PPP, PFI, PC… 
Yes or no 

Public value testing 

 

As mentioned value streams are often opaque in the smart city setting (Davidson et al., 2015). In order 
to make these streams more transparent the Value Flow Network methodology (den Ouden, 2012) 
can be of aid. This method is used to map all relevant stakeholders and value streams among these 
stakeholders in complex innovative settings (den Ouden, 2012). By applying this method all streams; 
goods and services, knowledge, money and intangible value, are made explicit. It further aids in 
reducing the perceived complexity of the ecosystem.  

Complexity of the ecosystem, due to wide variety and number of actors involved, results in a 
misalignment of stakeholders. As already mentioned ecosystems operate sub-optimal due to the 
fundamental differences of actors involved (Adner, 2017; Van Galen, 2015). However literature 
provides several practices that reduces misalignment or at least provides insights in the complexity 
that allows firms to navigate in the dynamic complex ecosystem environment.  

Keystone and anchor 
The involvement of an anchor or keystone can provide a stable basis of operation for all stakeholders 
involved . This keystone often plays an enabling role by connecting several players so they can 
operate/ create new products more efficiently (Adner, 2006). The anchor tenant is actively stimulating 
economic growth by attracting and retaining other stakeholders and constantly investing in the 
ecosystem (Agrawal & Cockburn, 2003; Clarysse et al., 2014). With the attraction of new players to 
the ecosystem the keystone actively builds a community that enables the joint pursuit of added value 
(Adner & Kapoor, 2010; Pellinen et al., 2012; Ritala et al., 2013). 

The keystone provides the ecosystem with a stable basis of operations by delivery of reliable and 
predictable assets, such as tools and services; that are open to other players in the ecosystem (Iansiti 
& Levien, 2004). This enables other stakeholders to focus their limited resources and thereby improve 
their efficiency and productivity.  

Since every stakeholder involved depends on its partners, the health of the ecosystem is critical for 
success and value creation (Adner, 2006). Involvement of a keystone player leads to an overall 
healthier ecosystem, the keystone ensure other actors in the ecosystem remain in good health 
(Clarysse et al., 2014; Iansiti & Levien, 2004). The keystone is thus gaining benefits by taking on this 
enabling role and improving the overall health. With the improvements in the ecosystem the key stone 
ensures its own survival and prosperity. The position of the keystone is unique within the ecosystem; 
the keystone plays a major role despite being only a small part of the ecosystem, the removal of the 
keystone player is likely to make the complete ecosystem collapse. 

2.6. Conclusion 
Smart city initiatives experience several struggles that prevent the development of these project to 
evolve beyond the pilot phase. The theoretical review identified several of these barriers, part of the 
identified barriers are unique to the smart city concept. Another portion of the struggles is related to 
the ecosystem nature of the smart city.  The review furthermore explored possible solutions or aids 
in overcoming the struggles that are present in smart city development: 
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• Usage of a multi-firm business model tool aids with value appropriation 
• Mapping value streams provides insight in gaps in value delivery and understanding of the 

ecosystem 
• Presence of a keystone of anchor provides stable basis of operation and may help reduce the 

perceived investment risks involved 

Insights gained in this review will be combined with the empirical findings in order to answer the 
research question through the development of design principles. The literature review serves as basis 
for the identification of the underlying mechanisms that might help overcome the perceived struggles. 
This ultimately provides smart city developers with pragmatic knowledge that aids in the development 
of an economic viable and self-sustainable ecosystem that improve the quality of life of the citizens 
within this ecosystem.  

  



 
 

15 
 

3. Methodology 
The goal of this study is to develop pragmatic knowledge that provides smart city developers a means 
to establish a viable and vibrant ecosystem that is directed towards the improvement of the quality 
of life.  

3.1. Science-based design 
In organizational and management studies, which often are descriptive, exploratory in nature, the 
main objective often is validity (Denyer et al., 2008). This makes that these studies often lack 
usefulness or relevance for the practice that is researched. According to Cosgrave et al. (2013, p669), 
a problem that is present in smart city development as well: “Local governments are finding it difficult 
to transform the higher-level concepts found in the Smart City literature into actionable and effective 
policies, projects and programs that deliver measureable value to citizens.” In order to overcome this 
problem and to able to achieve the goal of this study, a science-based design approach is adopted. 
This is a research strategy that is emerging in the field of organization and management studies 
(Denyer et al., 2008; Hodgkinson & Healey, 2008; Romme & Endenburg, 2006). Science-based design 
aims for a practical nature of management research, in order to design knowledge to be applied in the 
improvement of practices through the design and testing of practical solutions (Van Aken, 2005). 
Design aims to evoke change based on pragmatism and relevance (Romme, 2003). By doing so studies 
move more to the center of scientific rigor and practical relevance gap (Shrivastava, 1987; Van Aken, 
2005).  

In science-based design, both academic research and real-world practice is reviewed to develop 
design-oriented knowledge (Plsek et al., 2007; Romme & Endenburg, 2006; Van Burg et al., 2008). 
Both sources are used within this study and usage of the approach is outlined in Figure 1. Findings are 
translated to both theory and practice by making use of two boundary-objects; design principles and 
design solutions. Concerning the former, design principles are a set of general normative statements 
grounded in theory or practice that are used to design solutions for particular, context dependent 
problems (Denyer et al., 2008; Van Burg et al., 2008). Commonly a single design principle is an element 
of a set of interrelated principles, each principle providing insights on different aspects of the 
suggested design (Romme & Endenburg, 2006). In this study both research research-based principles 
and practice-based principles are synthesized into a final set of principles that provide design 
knowledge.   

The design principles provide boundaries in which solutions for the real-world can be developed in 
the form redesign and contextualization of principles in order for design solutions to be derived. 
Provision of context, by specifying the characteristics and background of players involved in the 
utilization of design knowledge, makes design solutions contextually informed and justified, in 
contrast to the generic design principles (Van Burg et al., 2008).  

In this study design principles instead of solutions are developed due to the specific nature of each city. 
Every city has to deal with several societal problems and actors in order to solve these problems, the 
nature and magnitude of these problems differ from city to city. The development of principles allows 
application of actionable knowledge in several cities, whereas design solutions might only be 
applicable in the context in which these are developed. The design principles provides both insights in 
the struggles surrounding smart cities and pose a possible way to overcome the struggles and thereby 
provide an answer to the posed research questions. 
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The creation of more generic design principles in this study is enabled by clustering matching topics, 
which are a result of developed design principles derived from problems and solutions implicitly 
expressed by the interviewees in combination with principles derived from literature.   

 

Figure 1 Research-Design-Development Cycle based on (Van Burg et al., 2008) 

3.2. CIMO-logic 
In order to ease the generation of practice based design principles and to provide structure in the 
design principles, CIMO logic is adopted (Denyer et al., 2008). CIMO logic is a prescriptive logic that 
offers understanding on why interventions work. The principles are constructed as follows: in a certain 
context (C), implement a specific intervention (I) to evoke a mechanism (M) to achieve a desired 
outcome (O) (Talmar et al., 2016). In next part the relevance of the four segments are briefly explained.  

The CIMO-statements revolve around the understanding of the mechanism (M) that yields a certain 
outcome (O) through causality. In a way the mechanism can be regarded as procedure through which 
the desired outcome came to be. The theorization of causal relationships by means of this mechanism 
based approach has been widely adopted in social sciences and organization studies (Hedstrom & 
Ylikoski, 2010; van Burg & Romme, 2013). As already stated, science-based design synthesizes findings 
in a set of complementary principles, instead of a single one (Romme & Endenburg, 2006). This aligns 
with the mechanism approach, which clearly recognizes the notion that an outcome can be achieved 
through several mechanisms, or a set of several mechanisms (Durand & Vaara, 2009).  

All mechanisms or the synergy between mechanisms only function in a specific context (C). The 
context can either empower or constrict the behavior of the actors involved; the restraints given by 
the situation should be recognized. For example principles developed in governmental setting would 
be deficient for SME’s, and vice versa.  

In order to trigger a mechanism an intervention (I) has to be performed or accomplished by the actors 
involved.  This implies that design principles are actionable in nature but also provides the possibility 
for principles to be normative and explanatory. Potential actions or interventions range from 
leadership style to management tools to investment strategies, etc. (Romme & Endenburg, 2006). Not 
only an intervention can trigger a mechanism, in addition the context itself can spark a mechanism 
without a specific action taken (van Burg & Romme, 2013)  

The goal of this study to answer the question: “How to achieve an economic self-sustainable Smart 
City ecosystem.”  By answering the posed inquiry  the aim is to develop actionable knowledge about 
how to achieve a sustainable smart city ecosystem that improves that quality of life of all inhabitants 
and makes the city futureproof by trying to achieve a vibrant economy and assuring availability of jobs.    

Literature review Case Study Design 
Principles 

Research 
findings 

Design 
Principles Practices 

Design 
Solutions  
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3.3. Data collection 
In the development of design principles for smart city ecosystems, answers to the following set of 
related questions are sought; what mechanisms facilitate (economical) sustainability in smart city 
ecosystems and what interventions/ contextual factors trigger these mechanisms, and what are the 
notable outcomes that  empower sustainable quality of life improvements in the smart city.  

Due to the relative recent emergence of the smart city phenomena and still growing body of literature 
on this topic, the focus of this research project lies on theory building around the creation of a 
sustainable and vibrant smart ecosystem that aims for improvement of the quality of life and 
additionally provide a first attempt in providing propositions as a basis for economic sustainable smart 
ecosystem development. As stated the development of design principles is based on synthesis of 
theory and practice. In order build theory based on practices a case study is performed (Figure 1). The 
case study is an appropriate method in the theory building and addressing “how” research questions 
(Yin, 2009). As such data is collected by making used of qualitative collection methods to gain insights 
in the enablers, barriers and mechanisms present in the value creation and capture in the smart city 
ecosystem.  

In the case studies of the smart city/ living lab initiatives, semi structured interviews are the main 
source of data. The subject of value creation and capture in smart cities is relatively new, in 
combination with the uniqueness of each city, there are no apparent ‘one size fits all’ solutions present 
to solve the issues at hand. Generation of generic principles is regarded possible due to the identical 
grand societal challenges cities faces, as already mentioned 6 domains of smart city development are 
recognized (Giffinger, 2007). The possible answers to these questions are thus likely to vary from 
project to project and cannot be captured in a questionnaire. Semi-structured interviews do allow the 
capture of these important differences and nuance of the projects and also provides a better 
understanding of the complexity of the situation. This makes the extraction of design principles 
possible. 

Interviews were conducted face-to-face, which allow for richer interaction and enables the 
interviewee to express himself non-verbal. Several smart city initiatives in the Netherlands are 
interviewed. Per initiative an interview is conducted with both a commercial party and the 
municipality involved in a smart city project. In total 3 smart initiatives (e.g., living labs) are reviewed 
in this study, during these interviews a protocol used to ensure a systematic approach, see Appendix 
A. In total 5 interviews are conducted, in one project it proved not to be possible to interview the 
municipality/ local governmental bodies involved.  

The relative limited number of interviews conducted is result of several factors. One of these factors 
being lack of response and/or unwillingness of some initiatives to be subject of this research. A 
number of smart projects were approached, some of these projects did not respond to the interview 
request. Other projects have failed or are considered not viable by the initiators, these projects were 
selected due to great potential of providing insights in the barriers and struggles perceived in the 
development of the projects. However since these project groups were disbanded, none of the parties 
involved was willing to be a part of this research. Second factor is the state in of the many so called 
smart initiatives in the Netherlands. A large number of local authorities have only have expressed their 
intention of becoming smart and did not have smart solution implemented. Therefore these initiatives 
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were considered unfit to contribute towards the identification of the struggles cities experience in 
evolvement from pilot towards self-sustainable initiative.  

The selection of 3 initiatives is performed in order to improve the generalizability of the findings and 
to provide broader insights but thereby also allow for enough in-depth gathering of information. Of 
the three initiatives selected, two are regarded front-runners in smart city development in the 
Netherlands and are considered ‘large’ municipalities in the Netherlands. The third initiative is 
situated in a medium-sized municipality and is reviewed to provide broader insights in smart city 
development in the Netherlands.  

Before each interview a general introduction was sent to the respondents, to provide them with the 
main objective of the research and some background information. Each meeting started with 
providing some more background information and a clarification of concepts involved to avoid 
ambiguities. The interview is divided in six parts, part one focusses on generic information of the smart 
city project and person involved. How it came to be and on which subjects the focus lies. The second 
part contains question about the collaboration within the SC. Part three includes questions on value 
creation, both public and economic and whether it is foreseen to become self-sufficient. Next portion 
of the questions are intended to gain insights in the business models present in the smart city initiative 
and builds on the business model canvas of (Osterwalder & Pigneur, 2013). Section 6 of the interview 
is about the perceived success factors and barriers of the project. In the last concluding section asks 
about a vision on the future and suggestions or aspects missed during the interview.  

In Eindhoven, in addition to the interviews, a single business case present in the Strijp-S living lab is 
reviewed. The review of this case is done by means of the Value Flow Network (den Ouden, 2012). 
This method is used to map all relevant stakeholders and value streams among these stakeholders in 
complex innovative settings (den Ouden, 2012). Due to complexity of smart city, value streams are 
often opaque (Davidson et al., 2015), by applying this method all streams; goods and services, 
knowledge, money and intangible value, are made explicit. The mapping of this network is done during 
an interactive workshop session with the developers of the Strijp-S area. The Value Flow Network 
thereby delivered insights for both the researcher and the developers of the Strijp-S area.  

3.4. Data analysis 
Semi-structured interviews require the interviewer to actively participate in the conversation; this 
makes it hard to make comprehensive notes during the interviews. To tackle this problem, the 
interviews, with permission of the interviewee and where possible, were recorded and thereafter 
transcribed.  In the next step, data is simplified to provide a more manageable basis for the 
development of practice-based design principles. Simplification is done through selection of relevant 
quotes and fragments of text and the removal of irrelevant text. This coding is a way of analyzing large 
pieces of information that involves attaching keywords, or themes, to a certain part of the text. This 
entails a systematic way of analyzing the obtained data (Yin, 2009). 

In addition to practice-based design principles, theory-based principles are developed on the basis of 
the performed literature review. Synthesis of both types of design principles leads to a set of final and 
more generic principles, which can subsequently be applied in both theory and practice. The synthesis 
is performed with the method of constant comparison to clarify differences and similarities between 
findings in theory and practice.   
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Smart city ecosystems are highly complex and dynamic systems. As a result the research setting 
encompasses a lot of uncertainties, and no detailed preliminary research is available. Therefore this 
study focuses on exploratory case studies using qualitative methods in which the aim is to develop 
actionable theory, an understanding of mechanisms of a smart city ecosystem. Multiple stakeholders, 
both profit and non-profit, active within the ecosystem are evaluated to clarify the practicalities of 
how the smart city ecosystem is initiated and managed. 
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4. Results 
The case study explores smart city development and value creation and capture in specific. In total 
three different smart city projects are interviewed and compared.  The findings of the analysis of these 
interviews and the integration of insights gained in the performed in literature review are presented 
in this chapter. 

CIMO components are extracted from the coded interviews and literature in order to synthesize the 
gathered data. To aid in this extraction from literature Appendix C is used. Only parts of data are coded 
that contribute towards the value appropriation and the success factors and barriers present in the 
value creation and capture within smart city development. Overlap in components extracted from 
literature and employed practices displayed in the real-world is found. This overlap occurred on 
different levels, often the case with Context and Outcome components, however overlap is also found 
in Intervention and Mechanism components. 

Overlap in Context was expected since smart city development takes place in one or more of the six 
domains that are defined by Giffinger (2007) which are also used as selection criteria by the European 
Union, that provides part of  the funding for the smart initiatives reviewed in this study. Instances of 
overlap also expectedly occurred in Outcome components, since the ultimate goal of smart city 
development is to improve quality of life.  

A single intervention can trigger multiple mechanisms also; a specific Outcome can be the result of 
several different Mechanisms. The synthesis performed as described and presented in Figure 1 in 
previous chapter resulted in the emergence of system of relationships between components of several 
design principles. A comparable notion is made by Talmar et al., (2016) and  van Burg & Romme, 
(2013). 

4.1. Synthesis 
In smart city development a distinction between stakeholders can be made, the ecosystem consists 
of actors that all depend on each other in order achieve sustainability. Great overlap is found in 
literature and practice when it comes to the stakeholders involved in SC development (Table 2 Actors 
in smart city).  The roles that are identified are: citizens (often regarded as end-used in the SC), 
government, commercial parties, knowledge institutes and the operator of the ecosystem. These roles 
are identified within the Value Flow Network, that is a result of an interactive session on Strijp-S and 
can be found in appendix B. An overview of the roles as stated in literature can be found in Table 2 in 
paragraph 2.2 of this report. In the next section these stakeholders and struggles and successes related 
to these roles are discussed in further detail. Per stakeholder a design principle based on the literature 
review, case study, or combination of both is presented. Since the smart city is to be seen as an 
ecosystem interlinkages between the several stakeholders exist.  
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4.2. Smart city approach 
In total three different approaches when it comes to Smart City development can be observed in both 
literature and practice: technology push, market pull and a combination of both (Baccarne, 
Schuurman, et al., 2014; Cohen, 2015; Schaffers et al., 2011).  Both the technologic deterministic 
projects and market pull or co-creation do not yield sustainable business as described in the literature 
section. A combination of both push and pull might overcome this struggle.  

A smart city (C) should impose both a market pull and technology push strategy (I) when implementing 
smart solutions (C) to allow the government to lead by example(M) and interaction with citizens(M) 
and thereby ensure that innovations in the city contribute to the improvement of the quality of life (O) 
(Cohen, 2015). 

Many smart city initiatives started out with a technology based approach, this is due to the fact that 
large international corporations try to tap into new markets to sell their products. Most of them have 
a history in automatization of business and now try to automate the city. Via governmental bodies 
these corporations try to push their technology into the public space without determining the actual 
needs of citizens.   

- “We implemented smart light poles that include Wi-Fi-connectivity and air quality sensors 
provided by a partner of the project, a large technology firm and hope implementation 
has a positive effect on the area.” – Municipal official service environmental planning large 
municipality 2016 

The second approach that is observed is the so called market pull. Smart city developers that follow 
this way of operating start with the inventory of citizen needs and aim to develop a solution that is 
able to meet these demands and wishes. A large portion such projects consists out the so called needs 
finding.  

- “By means of surveys and asking questions, an attempt is made to identify the needs of 
the potential customers. This is an extensive process because changes in the build 
environment not easily retrofitted.” – Living lab director medium-sized municipality 2016 

The last approach that is observed is a follow-up of both methods mentioned above, and thus entails 
both gaining insights in wishes and demands of the end-user and technology push. This method is 
used since pure technology push often leads to resistance of the citizens and pure demand 
identification does seldom lead to breakthrough innovations. That is a result of the simple fact that 
citizens generally have no concept about the ‘smart city’. In other words, people are not aware of the 
technological, social and governmental possibilities within the city. It is found in literature that 
initiatives often start out technology driven and evolve towards more citizen driven approach 
(Baccarne, Schuurman, et al., 2014; Cohen, 2015). 

- “In the beginning the smart city was oriented on technology firms, in the recent years we 
shifted towards the other side, so the user side” – Municipal official area development  
large municipality 2016 

- “The and technology and user-demand thinking and bringing together both worlds, is 
what it makes it interesting and results in richer consortia” – Director commercial area 
development large municipality 2016 
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Despite the different initial approaches, the projects display great similarities in both the struggles 
experienced and the means implemented in their mission to become smart and improve quality of 
life. All projects still are in the pilot or implementation phase, the theoretical value cases that are 
made at start of each project still have to be proven viable thus at the moment no specific viable 
business models are present in the observed ecosystems.   

- “To gain insights in the value that is going to be delivered by this project in the area, we 
created a value case, which is tested at this time to see whether the project is viable” - 
Municipal official service environmental planning large municipality 2016 
 

In one of the smart projects reviewed, financing is achieved through savings on existing business cases, 
this however often leads to one time savings and thereby one time only implementation of smart 
components. This makes maintenance and upgrading of the system difficult. A sustainable business 
model is required in order to be able to pay for the upkeep of the system that is implemented.  

- “For example, housing is developed on the soil of health care institutions, this land is already 
owned by the respective institutions and thus does not need to be funded. However the new 
residents of this developed housing do pay for the land. The surplus that is earned here is then 
used to test automation in healthcare in the living lab in the health care facility.” – Living lab 
director medium municipality 2016 

4.3. Generic 
The next CIMO that is formulated is a generic overarching description that comes forth from the 
explicit wish of the research cities to improve the quality of life of its citizens and ensure prosperity in 
the future by means of a implementing a smart city policy. The observed wish if these cities resonates 
with definition of the smart cities and the promises surrounding the implementation of smart within 
the city. The following generic CIMO is formulate 

An increased quality of life (O) and the assurance of jobs (O) and provision of a vibrant economy in the 
future (O) can be achieved through participatory citizens (M) by implementing a smart ecosystem (I) 
in a city that struggles with grand social challenges (C) (Caragliu et al., 2011)  

Across all projects that are observed in this study, the views of the future show similarities. All policy 
makers believe in a smarter operation of the city that allows for more efficient and effective service 
delivery by both the municipality and commercial parties and thereby improving the quality of life for 
civilians. Becoming a smart city is not goal but solely a vehicle used to achieve a livable and pleasant 
city that enhances the quality of life. In order to achieve this it is believed that citizens should 
participate in the development of the city and the public space.  
 
When it comes to smart city development in the Netherlands it is apparent that initiation of these 
projects is done by governmental bodies, most often by the municipality, sometimes by the local 
government. Without exception, all initiatives aim for an improvement of the quality of life of people 
in the city, whether these are citizens, entrepreneurs or visitors. In order to achieve this goal 
cooperation between parties is required, all interviewees indicated that partnerships with commercial 
parties and involvement of citizens is a must.  
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- “For each program line is being searched for partners who can and want to contribute to the 
achievement of the set goals” – Living Lab director large municipality 2016 

- “Facilitating the smart city by proactively getting started, proactive means really take the 
initiative and approach citizens, private parties and governmental parties”.  – Director 
commercial area development large municipality 2016 

- “A traditional construction company or the municipality can not keep up with the accelerating 
developments, thus  you have to forge consortia  on themes with all types of businesses” – 
Municipal official area development  large municipality 2016 

- “The municipality searches for partners that are willing and able to contribute” – Municipal 
official service environmental planning large municipality 2016 

 
The need for involvement of commercial parties in the development is twofold; firstly involvement is 
required due to lack of knowledge and resources, partly a result of the pillarization of functions and 
associated budgets within in organization. Some developments are to be left to commercial parties; 
since the government is bound by rules; commercial exploitation by governmental bodies is 
prohibited.  Furthermore, the government has the obligation to justify their investments and actions, 
not all SC developments can be justified by the government since they do not serve a social interest 
and thus are better left to a commercial party. Additionally governments often take a more reservedly 
approach when it comes to implementation of technology/innovations in the public space, which 
forecloses innovation.  
 
Motivational arguments posed by governments are the more effective and efficient delivery of 
services to its citizens. An important driver for the large commercial parties is tapping into new 
markets due to the saturation of their current markets and the emergence of promising new business 
potential, that is worth billions (Frost&Sullivan, 2013). The majority of the smart city development is 
still in the pilot phase (European Parliament, 2014; Perboli et al., 2014; Schaffers et al., 2011), this 
makes that large corporations are willing to be a part of these initiatives, since this allows them to test 
out new business models, which can be replicated and scaled up in other districts and cities after they 
have proven to be viable. The smart city is their ideal proving ground. In general commercial parties 
involved do not have a sound business model and perceive value in different aspects; participation 
allows access to networks that are regarded valuable, it eases the access to or contact with policy 
makers and is used as a marketing tool (Hollands, 2008). 
 

- “We managed to create a vibe around these projects that makes that parties actively want to 
be a part off, or want to be associated with. There is an attitude of see and be seen” – Director 
Living Lab large municipality 2016   

 
The smart city requires a new mode of operation, joint value delivery in the public space requires a 
different approach (Fontana, 2014). Maintenance of lampposts for example is more complex in the 
smart city, it evolved from changing the lightbulb to the upkeep of sensors, hardware components 
and even debugging of software; and therefore demands broader knowledge of systems. The 
increased complexity results in the situation that required knowledge is plentiful and widely spread 
which makes it difficult to bring this together in one single integrated firm (Williamson & De Meyer, 
2012).  
 



 
 

24 
 

- “Conclusion of the value analysis is that one has to share to come up with new products. Partly 
to avoid duplication of work, but more importantly to allow companies to learn from each 
other and be able to take full advantage of each other’s expertise” – Innovation center 
director 2016 
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4.4. Ecosystem 
The term ecosystem is relevant when it comes to the smart city and its value proposition, according 
to Adner, (2017, p53); “Ecosystems matter when the multilateral relationships that underlie a value 
proposition are not decomposable into multiple bilateral relationships”.  

When building a sustainable smart city ecosystem (C) the creation of a platform (I), both in technical 
as sociable sense (community) leads to several positive outcomes such as transparency in the decision 
making process of the municipality (O), increased acceptance of citizens when it comes to smart city 
solutions (O). This works since the platform allows for combined value delivery (M) for users and 
authorities and the feeling of choice via an opt-in strategy (O).  

In order to achieve a sustainable ecosystem both a technological basis; eg hardware or network 
(Schaffers et al., 2011) and a community (Adner & Kapoor, 2010; Pellinen et al., 2012; Ritala et al., 
2013) have to present within this ecosystem. Since it enables the joint pursuit of added value, through 
either cost saving or delivery of added value services (Fontana, 2014; Vilajosana et al., 2013). 
Community building entails the involvement of citizens and results in transparency in decision making 
for the municipality and increased acceptance of implementation of smart policies and services 
(Walravens, 2013). Employment of smart service often leads to resistance among potential users, for 
example due to sharing of data with third parties. In such cases acceptance can further be increased 
through implementation of an opt-in strategy when it comes to the sharing of data. The opt-in 
provides people a feeling of choice and gives feeling of assurance that data is handled confidentially 
(Mulligan & Olsson, 2013). 
 

- “If people provide us with information about themselves voluntary, in order to improve our 
safety measures, they gain benefits such as a faster Wi-Fi connection or usage of a priority 
lane during events.” – Innovation center director 2016 

 
- “For example in our offices, we have a reduction on heating costs and added value in form of 

a more efficient way of working for the company emergency response team in case of 
emergency”   – Municipal official area development  large municipality 2016 

The double function of implemented measures or aim to provide a win-win situation allows for 
combined value delivery and is observed in both large municipalities. In one instance presence 
detection is installed in order to able to improve the efficiency of heating the building. These sensors 
can additionally be used for the alarm system and in case of an emergency make clearing the building 
more efficient, since the emergency response team knows in which rooms people are present. In this 
way economic value and public value is created.  
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4.5. Citizens 
A city cannot exist without its citizens, it is the task of the local government to create and deliver public 
value to the inhabitants. However the way in which this value is delivered often does not meet the 
demands of the citizens. It may be the case that the value does not fit the needs or that the manner 
in which the value is offered results in resistance. The following CIMO provides insights in how to 
increase acceptance and improve the value delivery.  

In an environment where the citizens are the ultimate customer (C), the city and smart city in particular, 
value delivery to citizens (O) is important, the implementation of a living lab (I) may evoke involvement 
of citizens (M) and provide insights in wishes and demands of these citizens (M) to provide 
transparency in governmental decision making (O), improvement of the public space (O) and more 
efficient and effective service delivery by the municipality (O) and thereby ultimately enhance the 
quality of life for all parties involved (O). 

Citizens as themselves about the need for a city to become ‘smart‘ and the implementation of a wide 
array of sensors, cctv’s, etc in the public space, this causes the people to have a ‘big brother’ feeling, 
or in other words a feeling that they are always being watched. The ‘being watched’ feeling arises 
from the technological focus of many smart projects, the development of the soft side is often lacking.  

- “Can I fart in public without the government tracing it back to me” – Concerned citizens in SC 
living lab 2016 

 Also, citizens put question marks by the real need of these practices, it makes that the municipalities 
struggle with acceptance of the policy. To increase the acceptance policymakers aim to provide added 
value for its citizens, the people in the public space should also profit from the presence of the sensors. 
Blending in a fun factor aims to reduce the resistance against these devices. As mentioned in the 
previous section implementation of an opt-in policy can further increase the acceptance.  

-  “Citizens at the controls of the city” – Municipal official area development  large municipality 
2016 

- “The tax pressure is high, civilians want to know where their euros are spent on” – Municipal 
official area development  large municipality 2016 

- “If we can blend in a fun factor in the safety measures, resistance to these measures is 
reduced. For example use a surveillance cameras for security but additionally let people use 
them during events to make group pictures with embedded advertisements” – Director 
commercial area development large municipality 2016 
 

A second problem that is to be solved is mentioned implicit and is the existing distance between 
government and the citizens. Indicated by the fact that all projects try to involve the inhabitants in the 
development and decision making process. The involvement or co-creation provides the municipality 
insights in the wishes and demand of people participating. These lessons learned are then to be used 
to offer public services more efficient and effective. In addition this involvement makes the decision 
making process of the government more transparent (Baccarne, et al., 2014; Walravens, 2013). 

Citizens often experience communication with the municipality as a problematic; they feel that new 
policies are proclaimed without consent of the citizens and that they have no say in the matter. 
Additionally citizens often have the feeling that they are not being heard when they try to get in to 
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contact with the local government. The aimed involvement of citizens should take away these 
sentiments and provide citizens with the feeling that they are being heard and have a say in the 
matter. It has to be noted that it is important that the outed concerns, wishes and demands of the 
citizens are followed up by the authorities, otherwise the involvement works counterproductive and 
confirms the sentiment about the municipality that citizens already have. 

- “The premises of our living lab is that design takes place based on the demand of 
clients/residents”  – Living lab director medium municipality 2016 

- “Co-creation is very important, especially in the living lab, since this provides us with 
feedback” – Director commercial area development large municipality 2016 

4.6. Government 
The local government plays a central role in the development of the smart city and is often the initiator 
of smart initiatives. Due to this initiating role the municipality is held accountable by its citizens for 
the consequences of the implemented smart solutions. The city thus has to safeguard the public 
interest for potential harmful effect of the their mission in becoming smart.  

In an ecosystem where public value is delivered as a service (C), for example safety, the municipality 
should participate in the ecosystem/partnership (I) in order to safeguard the public interest (M) and 
provide privacy protection (M) which results in trust of citizens (O) and enhanced and improved safety 
measures (O).  

Responsibility of a municipality is the delivery of public value to its civilians, value that is often 
delivered in the public space. Initiation of smart city solutions that are (to be) implemented in the 
public space and provide added value for civilians should by performed by the local authorities. 
Commercially driven organizations generally do not aim for gains in the overall well-being of 
individuals and societies. By providing guidelines and boundaries for the project the government can 
assure that commercial parties contribute towards the goals of the city. Additionally exclusion of 
certain parts of the population can be avoided through provision of requirements of a particular 
technology or platform (e.g., offering applications for Android, iPhone and Windows).   

The boundaries and guidelines set by the government enable proper fulfillment of the second role of 
the governmental bodies is safeguarding of public interest. In other words make sure that commercial 
parties act in a way that does not bring discomfort to citizens and that does not violate the privacy of 
the civilians. Large corporations want to harvest data and use this data to recoup their investments in 
hard- and software. A method that does not function in several smart cities considering the 
government requires the collected data to be ‘open’ (Baccarne, Schuurman, et al., 2014; Walravens & 
Ballon, 2013). So the collected data has to accessible freely and should not be sold commercially. 
Privacy is a hot issue, violation of rules and regulations regarding privacy result in significant fines. The 
government is involved to safeguard the public interest and want to make sure that collected data 
cannot be traced back to a single person. Data can thus only be used on a generic level.  

- “It is important to consider which public entity can be held accountable if something should 
go wrong, and how the citizens’ rights are protected or can be enforced”. (Walravens & Ballon, 
2013) 
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-  “The municipality has declared that all generated data in the public space has to be open 
data, in order to avoid a data-monopoly like the Googles and Facebooks of this world.” – 
Official of large municipality 2016 

4.7. Commercial parties 
The observed smart city ecosystems in the Netherlands predominantly consist municipalities and large 
corporations. The aim of a smart city is to ensure a viable economy in the future. Since 99% of all firms 
in the Netherlands are a SME and represent 70% of all jobs it is vital to attract SME to the ecosystem.  

SMEs and start-ups (C) can be involved to create a vibrant and diverse ecosystem (O) by offering Living 
labs(I), accelerator programs (I), that provide seed funding and advice, since this reduces the risks 
involved in the development of smart city services (M) and enables SME to focus their limited resource 
on new developments instead of on ancillary matters (M) and additionally it may attract new parties 
to the ecosystem and thereby increasing the diversity of parties involved (O). 

SMEs and start-ups with replicable and scalable business (C) can achieve a stable basis of operation 
(O) and may even develop new business models (O) making use of a smart city backbone provided by 
the municipality or a public private partnership (I), which allows firms to focus their resources on 
development of new services and/or scale-up of current business instead of use resources for ancillary 
issues (M).  

Involvement of SME and start-ups is seen as a vital part of smart development and a requirement to 
achieve a vibrant and viable ecosystem (Adner & Kapoor, 2010; Clarysse et al., 2014; Ritala et al., 2013; 
Vilajosana et al., 2013). However the perceived uncertainties about the future of the city and the 
complexity of the ecosystems, results in the situation that the firms are hesitant to participate in smart 
city initiatives (Clarysse et al., 2014; Vilajosana et al., 2013). To cope with this struggles, all observed 
smart cities offer accelerator programs, which provide seed-funding, mentorship and workspace in 
order to reduce the risks associated with engaging in a smart ecosystem.  
 

- “We evolved from the sheer rental of square meters towards facilitation of entrepreneurship” 
-Municipal official area development  large municipality 2016 

- “It is quite a challenge to attract SME’s. The tender is focused on SME’s and is aimed to wake 
them up ” – Director commercial area development large municipality 2016 

 
In order to achieve a diverse ecosystem (Van der Borgh et al., 2012) and vibrant ecosystem (Adner, 
2006) involvement of SMEs is a must. Literature provides several mechanisms that facilitate value 
creation in ecosystems; attracting new SMEs to the ecosystem (Baccarne, Mechant, et al., 2014; 
Pellinen et al., 2012; Ritala et al., 2013), stimulation of collaboration (Leminen et al., 2012; Ritala et 
al., 2013; Schaffers et al., 2011; Van Galen, 2015; Westerlund et al., 2014), reduction of investment 
risks (Baccarne, Schuurman, et al., 2014) and provision of a basis that allows SMEs to focus their 
limited resources on new developments instead of secondary issues (Iansiti & Levien, 2004; Van der 
Borgh et al., 2012; Zott et al., 2011).  The living lab is an intervention that can spark these mentioned 
mechanisms. 
 
The implementation of a living lab is a practice that all researched projects employ, this is a user 
focused research setting, that allows testing of new products, services and new business models in a 
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real life setting. The living lab aims to engage both user communities and ecosystem stakeholders. 
Currently mostly large commercial parties participate and invest in these living labs to test new 
business models, driver here is not the direct generation of revenues but proving the replicability and 
scalability. The initial investment done by these corporations are to be recouped by the replication 
and scaling of the tested business models in other places.   

- “Driver of the affiliated companies is primarily in the replicability of the developed / tested 
solutions in the living lab”- Director innovation center 2016 

- “The participation with a commercial party in this living lab makes that the gained insights and 
employed practice are easy to replicate in other places”- Director commercial area 
development large municipality 2016  

 
A stable operation for SMEs is provided by taking away a large part of the required investments. In the 
observed municipalities this is done in similar ways. In one case a complete backbone consisting of 
hardware, glass fiber etc. is provided by a public private partnership. Cost savings were achieved by 
implementing the backbone during a period in which the ground was already open for sewage and 
roadworks. In a second case the municipality aims to implement casing tube trough out the city, in 
this way digging costs for commercial parties are eliminated. The filling of these casing tubes however 
is let to commercial parties.  

4.8. Knowledge institutes 
In all reviewed smart initiatives knowledge institutes play a role in the development of the smart city. 
Inclusion of research institutes such as universities should help to spur innovation based on the triple-
helix concept.  
 
In a smart city ecosystem (C) involvement of a knowledge institute (I) results in education for jobs of 
the future (O) and spur innovation in the ecosystem (O) through the sharing of (tacit) knowledge 
among all stakeholders involved (M).  
 
Living labs facilitate the involvement of knowledge institutes and universities (Baccarne, Schuurman, 
et al., 2014). All projects entered partnerships with knowledge institutes. Reasons for doing so are 
twofold. The first reason is to educate people for jobs of the future. As already mentioned the smart 
city entails of new way of operating for all parties involved, current educational programs are not 
resembling this changed mode of operation. Furthermore the complexity and broad knowledge 
required to operate and manage offered services in the smart city require specialized personnel that 
does not exist yet.  
 
The second reason for the involvement is to attain and develop knowledge on the smart city topic in 
order to spur further SC development. Literature suggest that involvement of knowledge institutes 
aids in the sharing of tacit knowledge and thereby spurs innovation (Clarysse et al., 2014; Cosgrave et 
al., 2013; Van der Borgh et al., 2012). 
 
Involvement of architecture, urban planning, business and ICT studies to cover the multiple disciplines 
engaged in the smart city. In a couple instances special educational tracks are being setup to teach 
students about the smarter operation of the city and the approach that is needed when it comes to 
building and designing new buildings or public space.  
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- “To deal with the collected data, you’ll need specialized personnel. However this personnel 

does not exist yet, therefore we entered into a collaboration with universities. Together with 
these educational institutions thoughts are given to the ‘jobs of the future’.” - Innovation 
center director 2016 
 

4.9. Operator 
Knowledge on broad spectrum of subjects is required to stimulate collaboration (C) a collaborative 
service should be implemented by the operator (I) where the operator plays a facilitating role in 
attracting a keystone or ancho tenant, this allows the joint development of a business model (M) and 
prevents parties from dominating the ecosystem (M) and thereby achieve a partnership in which value 
is delivered to the customer (O), that no single party could achieve on its own.  

The role operator in the smart city comes with a wide variety of new challenges. Traditionally 
telecommunication firms provided the physical network, connection at homes and the delivery of 
services over this network. Due to the increased complexity of hardware required in the city and the 
emergence of Internet of Things, where everything is connected to the internet, the fulfillment of this 
role is becoming harder. As operator of the smart city multi-disciplinary knowledge is a must and it is 
required to do business in a different way compared to the traditional role of the telecom provider. 
Additional difficulties come from the wish to open up data collected by all IoT devices, preferably for 
free in order for the service delivery to be accessible by all civilians. In other words avoid exclusion of 
parts of the population.   
 
Currently several different types of communication networks, eg; Wi-Fi, LoRa, 4G, 5G, optic fiber, are 
present in the city and act next to each other but have to come together or collaborate in the solutions 
offered to the end-user. Aforementioned demands more of the operator in terms of the required 
knowledge and resources to keep everything up and running.  
 

- “Big questions are; who is the operator of the platform, where do revenues fall, where do the 
responsibilities lie? How is the realized value spread across the participating parties over 
time?” – Civil servant office public space large municipality 2016    

- “You either got to have an anchor tenant or a killer app” -  Director commercial area 
development 2016 

- Lighting is next to sewage the most fine grained grid in the city, therefore you need to have a 
strong operator in the sense of finance, technical maintenance and content service delivery” 
- Municipal official area development  large municipality 2016 

- “We facilitate a data-driven ecosystem where everyone who wants to work on our themes 
can tap into and contribute” – Innovation Center Website 2016 

- “Facilitate development of SC products and services in a living lab” – Director living lab large 
municipality 2016 

- “In addition it has to be the case that other parties can join at any time in the project in order 
to prevent a lock-in. We do not want to be dependent one party” – Civil servant office public 
space large municipality  2016 
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The anchor or keystone provides a stable basis of operation for the actors within ecosystem, they offer 
a product or service on which other players can build their products and or services around. Other, 
often smaller, players can profit from collective resources and spillovers from other parties (Iansiti & 
Levien, 2004). The anchor provides access to connections and play a role in the formation of the 
ecosystem, thereby actively spurring economic growth (Agrawal & Cockburn, 2003). The anchor 
however does not directly compete with other players within the ecosystem (Agrawal & Cockburn, 
2002), this helps in avoiding dominance of this influential party.  

All observed initiatives recognize that lock-in or a dominant party should be avoided in order to keep 
the ecosystem attractive for new entrant. The presence of an 800-pound gorilla scares off smaller 
parties and prevents new players from entering the ecosystem. Additionally the presence of a 
dominator (Iansiti & Levien, 2004) may result in exclusion of new developments in advance, which is 
highly undesirable in the dynamic smart city environment.  

  



 
 

32 
 

5. Discussion and conclusion 
Smart city initiatives struggle with the value creation and capture in order to become self-sustainable. 
Currently almost all projects exist by the grace of funding provided by governmental bodies, such as 
the European Commission. When the funding is terminated most smart city projects seize to exist. 
This begged the following research question:  

- How to achieve an economic self-sustainable Smart City ecosystem? 

Through the development of design principles an answer to the posed question is provided. 
Furthermore underlying mechanisms that prevent meaningful smart city development are identified 
in order to answer the posed question. Insights gained in this study help to achieve the promise of the 
so called smart city, which is to accelerate innovation and sustainable economic growth, and should 
provide the solution for solving big problems as climate change, urbanization and the aging population 
and aims to improve the quality of life of its citizens.  

5.1. Theoretical implications 
Smart city academics and governmental bodies (Baccarne, Mechant, et al., 2014; European Innovation 
Partnership on Smart Cities and Communities (EIP-SCC), 2014; Schaffers et al., 2011; Vilajosana et al., 
2013) stress that value creation and capture within the smart city is difficult and that it is vital in order 
to evolve from demonstrator project towards sustainable initiative. However the factors that underlie 
the value appropriation in the smart city are not well understood. This study contributes to the 
emerging smart literature by uncovering factors and mechanisms that influence the value creation 
and capture within a smart city setting.  

Due to the relative recent emergence of the smart city phenomena and still growing body of literature 
on this topic, the focus of this research project lied on theory building for development of propositions 
that aid in the creation of a sustainable and vibrant smart ecosystem that aims for improvement of 
the quality of life. This is done through the development of a set of design principles by taking on a 
science-based design approach. The developed design principles are grounded in theory, practice or 
a combination of both, an overview of the is presented in Table 4.  

A smart city (C) should impose both a market pull and technology push strategy (I) when implementing smart solutions (C) to allow the 
government to lead by example(M) and interaction with citizens(M) and thereby ensure that innovations in the city contribute to the 
improvement of the quality of life (O) (Cohen, 2015). 

An increased quality of life (O) and the assurance of jobs (O) and provision of a vibrant economy in the future (O) can be achieved through 
participatory citizens (M) by implementing a smart ecosystem (I) in a city that struggles with grand social challenges (C) (Caragliu et al., 
2011) 

When building a sustainable smart city ecosystem (C) the creation of a platform (I), both in technical as sociable sense (community) leads 
to several positive outcomes such as transparency in the decision making process of the municipality (O), increased acceptance of citizens 
when it comes to smart city solutions (O). This works since the platform allows for combined value delivery (M) for users and authorities 
and the feeling of choice via an opt-in strategy (O).  

In an environment where the citizens are the ultimate customer (C), the city and smart city in particular, value delivery to citizens (O) is 
important, the implementation of a living lab (I) may evoke involvement of citizens (M) and provide insights in wishes and demands of 
these citizens (M) to provide transparency in governmental decision making (O), improvement of the public space (O) and more efficient 
and effective service delivery by the municipality (O) and thereby ultimately enhance the quality of life for all parties involved (O). 

In an ecosystem where public value is delivered as a service (C), for example safety, the municipality should participate in the 
ecosystem/partnership (I) in order to safeguard the public interest (M) and provide privacy protection (M) which results in trust of citizens 
(O) and enhanced and improved safety measures (O).  
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SMEs and start-ups (C) can be involved to create a vibrant and diverse ecosystem (O) by offering Living labs(I), accelerator programs (I), 
that provide seed funding and advice, since this reduces the risks involved in the development of smart city services (M) and enables SME 
to focus their limited resource on new developments instead of on ancillary matters (M) and additionally it may attract new parties to the 
ecosystem and thereby increasing the diversity of parties involved (O). 

SMEs and start-ups with replicable and scalable business (C) can achieve a stable basis of operation (O) and may even develop new 
business models (O) making use of a smart city backbone provided by the municipality or a public private partnership (I), which allows 
firms to focus their resources on development of new services and/or scale-up of current business instead of use resources for ancillary 
issues (M).  

In a smart city ecosystem (C) involvement of a knowledge institute (I) results in education for jobs of the future (O) and spur innovation in 
the ecosystem (O) through the sharing of (tacit) knowledge among all stakeholders involved (M).  

Knowledge on broad spectrum of subjects is required to stimulate collaboration (C) a collaborative service should be implemented by the 
operator (I) where the operator plays a facilitating role in attracting a keystone or ancho tenant, this allows the joint development of a 
business model (M) and prevents parties from dominating the ecosystem (M) and thereby achieve a partnership in which value is delivered 
to the customer (O), that no single party could achieve on its own.  

Table 6 Overview of generated design principles 

Till date literature on smart cities focused the identification of problems surrounding economic 
sustainable smart city development. Additionally the reviewed literature only assessed a part of the 
smart ecosystem and the associated stakeholders. This study contributes to theory by providing 
preliminary insights in the interventions and mechanisms that underlie the struggles present in 
economic sustainable smart city development by means of the presented design principles. 
Furthermore all stakeholders involved in the city are taken in account in this study, in contrast to 
existing smart city literature.  

The performed study reveals a variety of interventions and mechanisms that support the development 
of an economic sustainable smart city ecosystem. In order to achieve the grand goal of the smart city 
promise, the improvement of the quality of life, it is assumed that perquisite outcomes are achieved. 
In other words a whole set of mechanism should be implemented instead of just single or a few. As 
previously noted mechanisms can be triggered by means of several interventions.  

This study indicated that the involvement of a variety of actors is required in order to be able to 
generate value within the smart city. However what the optimal configuration of parties should be 
and how these parties should cooperate still remains unclear. Possible further research could focus 
on how smart city ecosystems emerge and how the optimal configuration should look like. 

The research project is built on the premises that the smart city can be regarded as an ecosystem.  
This entails that research to be performed in the future  should focus on whether interventions and 
mechanisms extruded from ecosystem literature resonate with the smart city. Thus research should 
be undertaken to investigate whether the developed propositions hold in other empirical setting.  

Furthermore it has to be noted that all reviewed Initiatives are dominated by a meeting or talking 
culture. Due to the newness of the concept and many associated uncertainties surrounding these 
project many projects evolve incredibly slow. Actual implementation of smart solutions is lacking since 
the preceding meetings take up most of the time and budget allocated to these projects. Consortia 
aiming to implement smart initiatives should develop a more hands on approach. The already 
implemented living labs provide an excellent basis to test out smart solutions with relative small risks.  
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5.2. Practical implications for Strijp-S 
In the Netherlands more interaction between SC projects has to take place, currently most projects 
are competing instead of learning from each other. Everybody tries to invent the same wheel, due to 
small scale in the Netherlands it would be more beneficial if cities partnered up to speed up the 
developments instead of trying to compete with each other. This also provides a large scale to test 
out the proof of concept and the required economic viability. Currently it might be the case that the 
created user communities around some smart solution are too small to have any significant impact.  

Strijp-S is a relatively small area that already is achieve great things with a relative small organization. 
However for the smart initiative to really make impact and be significant the area is believed to be too 
small, in other words for smart solutions to be successful a large support base is required. In the 
opinion of the author Strijp-S should focus their resource on the living lab, since the inhabitants of 
Strijp form a decent test panel for testing out new smart solutions. However to exploit the living lab 
more efficiently the focus should be broadened outside Strijp-S.   

Advice to Strijp-S is to exploit the position of the Brainport region of which they are a part. The 
development of the area is aimed to be a metropolitan residential environment for highly educated  
personnel for high-tech companies such as ASML and Philips. It would therefore be sensible to involve 
these high-tech firms in the development of the smart city. Additionally it is suggested to expand the 
basis of collaboration, the Strijp-S area is rather small, advice to seek collaboration with other 
innovation ecosystems that exist in the area of Eindhoven. The ecosystems in the Eindhoven area 
facilitate an open innovation ecosystem and consist of many high tech firms that might be able to add 
value to the smart city initiative on Strijp-S. It has to be noted that some of these innovation 
ecosystems have established accelerator program in place. These programs can be of value for Strijp, 
by partnering with these program Strijp-S can focus its resources on other matters while still gaining 
the benefits of having an accelerator program in place. The accelerator gains by the partnership 
through the living lab which is provided by Strijp-S. 

Currently the Strijp-S area lacks a community that involves both citizens and businesses, a large part 
of the inhabitant of Strijp are unaware of the smart initiative that is employed. This makes that the 
ecosystem surrounding Strijp still remains small. The many potential partners that are located at Strijp 
cannot or will not join since it is unclear for these parties if and where they can deliver added value to 
the ecosystem. By increasing awareness and provision of openness about the possibilities present in 
the Strijp-S smart ecosystem, such as the living lab and accelerator program, the likeliness of attracting 
new parties increases.  

5.3. Limitations 
Several limitations are present regarding this study, therefore generalization of the result should be 
performed with these limitations in mind.  

The first limitation of the study is the small amount of interviews on which the gained insights are 
based. This makes that generalizability of the results is relative low. However the limited quantity 
allowed for more in-depth gathering of information and therefore resulted in richer insights when it 
comes to the underlying mechanisms that prevent the sustainable smart city development. The 
presented design principles are a first attempt to aid in overcoming the perceived struggles that 
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prevent smart initiatives to evolve beyond the pilot phase. Therefore further research should be 
performed to verify the results of this study.   

Secondly, this study only observed smart city projects within the Netherlands. The scale of the 
reviewed cities is rather small when compared to other cities worldwide that employ smart city 
initiatives, eg Barcelona, LA, Shanghai etc. Therefore it might be the case that insights gained in this 
study are not applicable in the larger cities. Practices that are employed in the observed cities that 
have proven to work might not work in large mega cities and practices that have proven to be a failure 
might work in megacities due to the fact that the scale on which projects are employed are too small. 
Further research on a wider variety of smart initiatives is suggested to validate the findings of this 
research and to validate the developed design principles.  

This study provides a first step in the theory building around the value creation and capture in smart 
city ecosystem. More research needs to be performed on how these ecosystems can become 
economical self-sustainable. A deeper understanding on the actual value creation in ecosystems in 
general and smart city ecosystems in specific is required. Due to the relative recent emergence of 
smart city literature much is to be researched on how smart cities operate and should be managed. 
Many questions to be answered in the smart city ecosystem relate to the governance of the ecosystem 
and the subsequent distribution of the value generated by the ecosystem. Several interviewees 
indicated that their initiatives struggle with answering the following questions: who is the operator of 
the platform, what parties should be part of the public-private partnership, where do revenues fall, 
where do the responsibilities lie? How is the realized value spread across the participating parties over 
time?” 
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Appendix A Interview protocol 
Interview Protocol Smart City Value Creation 2016 

Date:      Location:    Time: 

Interviewee:    Interviewer: 

Introduction (1) 

- Background of the Smart Strijp-S project. (Development of service based new business as a 
result of investments in hardware). 

- Results of the project shall be used to develop business model for Smart Strijp-S. 
- Definition of Smart City/Need for Smart City:  

“A ‘Smart City’ is one that…… dramatically increases the pace at which it improves its social 
economic and environmental (sustainability) outcomes, responding to challenges such as 
climate change, rapid population growth, and political and economic instability …… by 
fundamentally improving how it engages society, how it applies collaborative leadership 
methods, how it works across disciplines and city systems, and how it uses data information 
and modern technologies……in order to provide better services and quality of life to those in 
and involved with the city (residents, businesses, visitors), now and for the foreseeable 
future, without unfair disadvantage of others or degradation of the natural environment” 
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- Definition business model:  
A business model is used for the representation of the connections between different parties 
or activities in order to create, capture, and deliver value to its stakeholders.  

Background Interviewee (2) 

1. Can you tell me about your background and your current position? 

Generic information organization (3) 

2. What is the size of the organization? (eg revenue, profit, fte’s) 
3. How would you describe the Smart City project in which your organization is involved? 
4. How did the smart city project emerge, what are/were the drivers for the project? 
5. What are the key development fields of the smart city project? (economy, living, 

environment, governance, mobility, people.) 

Collaboration within the smart city (4) 

6. How would you describe the role of your organization in the project? 
7. How do organizations/ other parties become involved in the project? 
8. How does each party contribute towards the project? 

Value creation within Smart City (5) 

9. How is value created within the project? Both public and economic.  
10. In which way is it foreseen to become self-sustainable? Or is this not explicitly discussed? 

a. Why/ why not? 
11. In what ways is joint value creation taken into consideration? 

Business model (6) 

12. Who are your customers? 
a. Does this change overtime? 

13. How is the project financed and how does this change over time? 
14. What is the value proposition of your organization? 
15. What is the value proposition of the smart city project? 
16. Through which channels is the customer reached?  
17. What does the relation with the customer look like? Transactional, relational, co-creation? 
18. Where and how is income generated, what does the revenue stream look like?  
19. What are the key assets? Intellectual property, financial, physical, people?  
20. What are the core activities within the smart city project? 
21. How is the durability of the revenue model on the long term ensured?    
22. How do you envision the business model in the future, eg 2 years and 10 years from now? 

Business model barriers and success factors (7) 

23. Are/ were there difficulties in the development of the current revenue model? 
a. What is/was the cause of these difficulties? 
b. How were these problems overcome?  
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24. What factors, according to you, contribute towards the success of the project? 
 

Conclusion (8) 

25. How do you see the city of the future? 
26. Are there aspects we did not discuss that are important for business development in a Smart 

City context? 
27. Do you have suggestions about people to discuss this topic with? 
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Appendix B Value Flow Network 
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Appendix C Literature Design Principles 

 

GRAND GOAL: improve the quality of life of citizens and ensure jobs and vibrant economy for the future thorugh  - participatory society - improve public space my means of smart city initiatives

Context Intervention Mechanism Outcome

build sustainable
 ecosystem Schaffers

create a central platform
- technical (backbone)
- community

Cohen 2015
Ritala (community connect 
participants
Pelinen (community
Adner & Kapoor
Schaffers (hardware, network
Borgh, Cloodt (community

combined added value for
user & authorities

Fontana 2014
Viljosna 2014

Transparency in decision
making for the municipality Walravens & Ballon 

anchor tennant
Argawal Cockburn
Clarysse

combined business models
-cost savings (effeciency)
-added value services Viljosana 2014

increased accpetance among 
citizens

keystone
Iansti & Levien
Moore

opt-in instead of opt-out to 
give people feeling of choice Mulligan remove "big brother" feeling
added services for visitors

spur innovation

accelerator program
-provide resource
-seed funding
-inkind (advice, housing, etc)

reduction of intial investment 
risks for SMEs Baccarne 2014 vibrant ecosystem Adner 2006

hesitant smes

Viljosana
Clarysse
Adner Kapoor
Ritala connect current SME, 

stimulation of collaboration

The mutual interests make 
that players gain advantage by 
sharing resources and cooperate 
to achieve common goals. (Van 
Galen, 2015)
Ritala (connect participapants
achieved by living labs 
(Westerlund, leminen
Schaffers diverse ecosystem Van de Borgh 2012

create awareness among 
SMEs 

attract new SMEs

Baccarne
Ritala
pellinen

SME can focus resource on 
development instead of 
secondary issues

Iansiti Levien 2004
Borgh
Amit Zott

knowledge on different 
subjects to be able to stimulate 
collaborations

link to great variety of
 discplines invovled/ 
definitions available
Williamson & de Meyer

provide collaboration service
/ facilitating role not steering
service does not have to be a 
business

Sharapov
Clarysse
Ritala

variation of parties find a joint 
business model.
Parties: big, sme, profit, ngo, 
non profit, knowledge 
institute

iansti levien (see notes Clarysse
Ritala

partnerships with joint value
 delivery. (no single party is 
able to deliver value alone

Westerlund
Clarysse
Adner
Davidson

prevent barriers to other 
parties/ avoid dominant 
parties 800 pound gorilla

Replication and scaling 
economy of scale

implementation of a smart
 city backbone (anchor tennant)

Argwal Cockburn 2003
Clarysse 2014

SME can focus resource on 
development instead of 
secondary issues

monetizable service
 (new business models)

resource sharing
(tacit knowledge Galen 2015 stable basis of operation Iansti Levien (Keystone)

value for citizens, 
ultimate customer living labs

Westerlund, leminen
Baccarne 2014a
Baccarne 2014b
Cosgrave
Schaffers

active participation of
 citizens Walravens Ballon, Baccarne

increased quality of life in 
own district

create insight in wishes and
demands of inhabitants

Baccarne
Schaffers (requirement for value
Viljosana

by catch for municipality is 
effecient and effective service 
delivery

Amit & Zott
Viljosana

involve citizens in desicion 
making process improved public space

co-creation

Baccarne
Westerlund, leminen
Cosgrave
Komninos
Schaffers
Zygaris

public value services/delivery Fontana

municipality as associate in 
ecosystem to safeguard the 
public interest Viljosana privacy protection

enhanced and improved 
safety measures

safety
trust of citizens (involved of 
trusted party)

knowledge institute involvement

Clarysse
Cosgrave
van de Borgh eduaction for new jobs Jobs of the future

funding vehicle Cosgrave
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