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I’m gonna get back to believing 
It’s been a long, long time now

I’m gonna get up and make it look easy
Even though I don’t know how

And everyone thinks I dodged a bullet 
But I think I shot the gun

–George Laswell, Dodged a Bullet
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1.1 Introduction
The acceleration of the urbanization process combined with increased digitization (i.e., 
the Internet of Things, IoT) has initiated a vision of smart cities1, with many companies 
trying to ensure their fair share in this potentially multimillion dollar market (Frost & 
Sullivan, 2014). Cities are a key contributor to the social and economic developments 
worldwide, while having a major impact on the environment (Albino, Berardi, & 
Dangelico, 2015). Already since 2008, more than 50% of the world’s population live 
in urban areas and the UN predicts that by 2050, together with a global population 
increase, the amount of people living in cities will rise to roughly 70% (UNESA, 
2015). Even though cities account for less than 5% of the world’s landmass, they are 
responsible for around 70% of the global energy consumption and greenhouse gas 
emission (The Economist, 2016). This puts immense pressure on the infrastructure, 
facilities, and economies of cities (Muñoz & Cohen, 2016). These challenges related 
to large, concentrated urban populations combined with the increasing complexity of 
infrastructures, make urban areas a compelling environment for digital IoT applications. 
Gartner, in line with several other research and advisory companies, estimates that by 
2020 there will be more than 20.4 billion networked devices, 3.5 digital connections per 
capita (Cisco, 2017; Columbus, 2016; Gartner, 2017), adding to the complexity of the 
urban environment. More than 80% of the global GDP is generated in cities, making 
them the engines of global economic growth and the impact and potential of IoT 
technologies substantial (Khanna, 2016; The World Bank, 2018). 

These socio-economic and technological projections highlight the need for ‘smarter’ 
cities, where innovating urban infrastructures and technologies become crucial for a 
sustainable future. The most prevalent urban infrastructure is public lighting, which has 
been found to be a major contributor to a city’s energy consumption. By 2025, there will 
be 350 million light poles worldwide, that are responsible for 1/5 of the global electricity 
consumption, and 20-40% of a city’s energy budget (The Economist, 2016). However, 
the lighting industry has been revolutionized by the introduction of the light-emitting 
diode (LED), essentially a solid-state device that emits light from a semiconductor chip 
on a circuit board. This digitization leads to significant energy savings and enables many 
more connections to sensors, wireless chips and small computers, making light fixtures 
networked sensor hubs. Not only does this digitization make lighting a key feature in smart 
cities, also its energy efficiency, networked infrastructure, and broad accessibility within a 
city can lead to significant savings and opportunities. Combined with internet and open 
data this enables the creation of new smart applications and business opportunities that go 
beyond lighting, which can potentially contribute to manifesting smart cities. 

Be that as it may, this digitization puts considerable pressure on the innovation 
processes of lighting incumbents, i.e. large established companies, such as Philips 

1  We define smart cities as follows: A smart city invests in human and social capital, as well as 
traditional (transport) and modern (ICT) communication infrastructure for an intelligent exchange of 
information between its many different subsystems. Together with a wider ecosystem this flow of information 
is analyzed and translated into citizen and commercial services, fueling sustainable economic growth and a 
high quality of life (Albino, Berardi, & Dangelico, 2015; Caragliu, Bo, & Nijkamp, 2011).
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20 Lighting, General Electric (GE), and Osram. LED comes with a much longer life 
span, making the current replacement sales business model obsolete, while lighting 
products are heavily commoditized, competitive pressures are increasing, and 
margins are shrinking. Essentially, the competitive position of such established 
lighting players is threatened. While developing more efficient luminaires (i.e., 
a more exploitative approach) suits a stable environment, turbulent competitive 
environments, such as smart cities, demand an explorative approach going beyond 
lighting, where public lighting can be seen as a stepping stone towards smart city 
applications (Den Ouden, Valkenburg, Schreurs, & Aarts, 2015). However, the 
current business model and innovation processes of lighting incumbents, rooted in 
more than 100 years of product sales, inhibit developing the innovations needed to 
respond to the digital transformation of lighting, the changing customer needs, and 
the emerging smart city opportunities. The established public lighting players need 
to literally think outside the bulb to create and capture new (smart city) businesses. 

1.2 New Business Development for Smart Cities
To go beyond lighting the public lighting players’ focus is shifting from lighting products 
to commercializing smart and connected lighting, while simultaneously looking at the 
integration with other concepts, such as safety, crowd management, and open platforms 
to bridge the gap towards smart cities. After all, incumbents are key to successfully 
implementing smart city innovations, as only they are able to provide the scale and scope 
(in terms of resources and experience) to invest in the often large and lengthy smart city 
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innovation projects (Berrone, Ricart, & Carrasco, 2016). Smaller or newer companies 
are then able to leverage on the incumbent (platform) and can provide additional 
innovation input for smart cities (Cohen, Almirall, & Chesbrough, 2016). By supporting 
the smaller and newer companies in their innovations a city’s economic potential and 
growth is stimulated, leading to a more diverse set of services and solutions. 

Unfortunately, incumbents tend to change more slowly than technology does, and 
several studies show that especially incumbents have difficulties to sense and act on 
such new developments (Amit & Zott, 2015; Garvin & Levesque, 2006; Gilbert, 2005; 
Osiyevskyy & Dewald, 2015). They tend to focus on enhancing their core business 
(i.e., exploitation in the form of cost reduction, quality improvement and incremental 
innovation), where examples, such as Polaroid, Nokia, or Blackberry demonstrate 
that creating new business (i.e., exploration in the form of new business models and 
radical product innovation) generally does not blend favorably with well-established 
systems, processes, and cultures (Aspara, Lamberg, Laukia, & Tikkanen, 2011; Garvin 
& Levesque, 2006; Raisch & Tushman, 2016; Tripsas & Gavetti, 2000). Indeed, inert 
processes and project management techniques are slowing innovations and can suffocate 
more complex and uncertain projects (Gilbert, 2005; Rigby, Sutherland, & Takeuchi, 
2016; Tripsas & Gavetti, 2000). Therefore, incumbents struggle to create and capture 
the right products and services to respond to emerging markets and disruptive change, 
where past experience and practices, as well as hard numbers, offer little guidance 
(Chesbrough & Rosenbloom, 2002; Christensen & Bower, 1996; O’Connor & Rice, 2013).  
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22 Against this background, the overall research question of this dissertation is:

What new business development challenges hinder an incumbent’s digital 
transformation from lighting to smart cities and how can they be resolved?

Such digital transformation challenges from lighting to smart cities cannot be overcome 
overnight. Therefore, several challenges that impede the effectiveness of an incumbent’s 
adaptation process are explored in this dissertation. First, the struggles of incumbent 
companies to adapt and innovate might be observed at the organizational level, however, 
they originate at the individual level (Christensen & Bower, 1996; Ghemawat, 1991; 
Rothaermel, 2001). Coming up with new business ideas requires a certain mental leap and 
unconventional thinking that many individuals within an incumbent are unable to initiate 
due to their cognitive inertia (Gilbert, 2005; Martins, Rindova, & Greenbaum, 2015; 
Tripsas & Gavetti, 2000). My first study therefore looks at the individual and what hinders 
the cognitive process of business model innovation from conventional to smart lighting, 
while exploring how analogies can be used to encourage mental leaps for business model 
innovations (Dahl & Moreau, 2002; Franke, Poetz, & Schreier, 2014; Martins et al., 2015). 

Second, there is no hard data on new emerging markets, such as smart cities. There are some 
estimates by large advisory companies such as Frost & Sullivan, Accenture, or McKinsey, 
but they only assess the overall market size. An incumbent might only focus on a small part 
of it, which makes it difficult to find accurate estimates and predict its evolution (Garvin 
& Levesque, 2006). This points to the importance of having a strong front end innovation 
(FEI) unit exploring new markets and technologies, using experimentation to discover which 
directions are most fruitful (Brentani & Reid, 2012; Cooper & Kleinschmidt, 1986; Markham, 
2013; van der Duin, Ortt, & Aarts, 2014). For the second study, I therefore focus on the 
project-level and what challenges are encountered while implementing agile into a Stage-
Gate® model in a connected lighting context, moving away from the traditional product 
development process applied in the established lighting market. 

Third, further along the digital transformation, incumbents are confronted with a poor 
fit between new smart city and existing lighting business models. While incumbents try 
to establish goal stability, efficiency and incremental growth, these are jeopardized by the 
emergence of a new smart city business model, though the existing lighting operations 
are still vital for the bulk of revenues (Garvin & Levesque, 2006). As a consequence, 
incumbents fear the cannibalization of their old business model while developing a 
new one in parallel (Chesbrough & Rosenbloom, 2002; Kim & Min, 2015; Teece, 2010; 
Tripsas & Gavetti, 2000). For the third study, I develop a typology of business models 
designed explicitly for smart cities, as well as a set of managerial actions for incumbents 
to move from one business model to another, thus limiting cannibalization of the 
current lighting business model. 

These three studies cover the digital transformation from conventional lighting to smart cities, 
as visualized in Figure 1.1, and were conducted at Philips Lighting, which is the global market 
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leader in LED products and connected lighting. Philips Lighting is currently facing this digital 
transformation and, therefore, provides a unique research context for this dissertation.

1.3 Studies of the Dissertation
The three distinct, yet related studies contain contextualized sub-questions on the 
challenges at the individual, project, and organizational level respectively, which are 
summarized in Table 1.1, followed by a more detailed explanation. Moreover, I provide 
a glossary with the key concepts at the end of the dissertation. 

Table 1.1 Summary of the three distinct studies.
Study 1 Study 2 Study 3

Title

Light Without a 
Bulb: Business Model 
Innovation Through 
Analogies

Radical Front End 
Transfers from Research to 
Development: The Impact 
of Agile

Light the Way for Smart 
Cities: Lessons from 
Philips Lighting

Objective
Using analogical 
reasoning for business 
model innovation

Identifying the impact of 
agile on front end transfers

Developing a business 
model typology for smart 
cities

Research 
Question

What hinders an 
individual’s analogical 
reasoning process 
during business model 
innovation?

How does agile influence 
radical front end transfers 
from Research to 
Development?

What kind of business 
models do incumbents 
apply in smart city 
ecosystems?

Literature Base

Business model 
innovation, analogical 
reasoning, incumbent, 
misalignments

Agile-Stage-Gate, hybrid 
model, transfers, front end 
innovation, incumbent

Incumbent, business 
model innovation, 
ecosystems, smart cities

Level of Analysis Individual Project Organization
Methodology Verbal protocols Multiple case studies Multiple case studies

Sample

36 verbal protocols and 
681 statements from two 
pools of participants 
(incumbent vs. new 
entrant)

Eight FEI projects at an 
incumbent; 26 interviews, 
>1600 hours of participant 
observations, 12 
workshops, >500 pages of 
documents

Four smart city cases; >70 
interviews, >800 hours of 
participant observations

Analysis
Qualitative (structural 
coding in NVivo) + 
quantitative (HLM)

Qualitative (thematic 
analysis)

Qualitative (within- and 
cross-case analysis)

Target 
Readership

Academics Academics Academics/Practitioners

Target Journala P*/P-Journal P*/P-Journal M*/M-P*/P-Journal
Current Status Under peer review Under peer review Accepted for publication
a For a detailed overview of the journal classifications refer to: http://www.erim.eur.nl/about-erim/erim-journals-list-ejl/ 
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24 Study 1 – Light Without a Bulb: Business Model Innovation Through Analogies
Past research has found that a disruptive technology (i.e., LED) acts as a mere antecedent 
to disruptive business model innovation (Christensen, 2006; Markides, 2006). A 
business model is a reflection of a firm’s strategy (Casadesus-Masanell & Ricart, 
2010; Zott, Amit, & Massa, 2011), so it must change when an industry undergoes a 
transformation. Though many incumbents fail to innovate their business model, there 
are also numerous successful examples, including Xerox (Chesbrough & Rosenbloom, 
2002), Dell (Magretta, 2002), and Apple (Amit & Zott, 2012; Demil & Lecocq, 2010). 
In this first study, I examine how an incumbent, like Philips Lighting, can learn from 
successful business model innovation analogies. Analogies as well as business models 
can have repercussions at the product, business unit, or firm level, but are essentially 
individual-level phenomena (Kalogerakis et al., 2010; Martins et al., 2015; Zott & Amit, 
2013). Therefore, in study 1 (Chapter 2) I address the research question: What hinders 
an individual’s analogical reasoning process during business model innovation? 

Specifically, I explore the three main parts in the analogical transfers of business models: (1) 
the party conducting the transfer (incumbents versus new entrants), (2) the source of analogy 
(near versus far), and (3) the resulting transfers to the target domain (alignment versus 
misalignment). To gain insights into the real time analogical reasoning process during business 
model innovation and what hinders this process, I apply the verbal protocol method (Dahl & 
Moreau, 2002; Grégoire, Barr, & Shepherd, 2010). As a result, I identify incumbency status, 
far source of analogy, and business model misalignments (i.e., misfits between the source 
and the target in the transfer) as the main challenges associated with applying analogies in 
business model innovation. The results extend the scarce literature on analogical reasoning 
in business model innovation, offering new insights into incumbents’ struggles with business 
model innovation. Additionally, I contribute to the managerial cognition literature, while also 
providing insights for the micro-foundation literature, in the form of new understanding of the 
effect of individual cognitive processes on business model innovation. 

Study 2 – Radical Front End Transfers from R to D: The Impact of Agile
Many organizations are facing a digital transformation, where industrial companies 
are transforming into software and analytics companies. Despite that, a digital 
transformation is not only about technology, but rather about how an organization 
can adapt its organizational structures and processes to compete successfully in an 
increasingly digital world (MacCormack, Crandall, Henderson, & Toft, 2012; Rigby 
et al., 2016). As a consequence, many incumbents are increasingly adapting software 
development frameworks, such as agile, to match their FEI processes to the digitalization 
they are facing, including Saab, HP, and John Deere. More specifically, agile and its values 
have evolved to become a framework used to manage complex product development 
projects, but which often coexists with a more traditional Stage-Gate model (Cooper 
& Sommer, 2016b; Sommer, Hedegaard, Dukovska-Popovska, & Steger-Jensen, 2015). 
So, implementing agile does not necessarily mean abandoning the Stage-Gate model, 
but both frameworks can be combined into an Agile-Stage-Gate® model (i.e., a hybrid 
model). However, front end innovations still need to be transferred from Research to 
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Development for the incumbent to be able to commercialize new smart city products 
or services (Du, Leten, Vanhaverbeke, & Lopez-Vega, 2014; Markham, Ward, Aiman-
Smith, & Kingon, 2010). So far, very little research has investigated the impact of a hybrid 
model on the front end and the subsequent transfers, while the studies that do lack the 
empirical evidence and the granularity to provide clear answers (Cooper, 2016; Cooper 
& Sommer, 2016b). Therefore, in this second study (Chapter 3), I explore the hybrid 
model and how agile influences radical front end transfers from Research to Development?

I answer this research question through an in-depth case study of eight front end 
innovation projects within the smart cities Research group of an incumbent facing a 
digital transformation. Through interviews, participant observations, workshops, and 
documentation, I find that agile, through its regular sharing sessions after each sprint, 
contributes to a closer collaboration between Research and Development, thereby 
increasing the efficiency of transferring front end results across the organizational 
interface. However, Development often does not have the necessary resources and 
capabilities to accept transfers and develop those further. Instead, transfers are bounced 
back and Research is often taking over the roles and responsibilities from Development, 
essentially making the Research transfer less effective. To still effectively achieve a 
transfer and meet their performance targets, Research is driven towards more short-
term, partial innovations that are in line with the traditional core business of the 
incumbent. In other words, agile increases the efficiency of a transfer, while in turn 
transfers impede the radicalness and effectiveness of front end solutions. 

Study 3 – Light the Way for Smart Cities: Lessons from Philips Lighting
The potential of smart cities has not gone unnoticed by businesses and municipalities 
alike. Many different cities are trying to claim their status as smart cities, ranging 
from Barcelona to Dubai, by collaborating closely with industry experts and 
knowledge institutions; while incumbents such as Cisco, IBM, Philips, and Accenture 
are trying to ensure their fair share of the potential market size. However, these 
incumbents are often narrow-minded or locked in their established routines of 
value creation and capture (Den Ouden et al., 2015; Spieth, Schneckenberg, & Ricart, 
2014). Additionally, the lengthy procurement processes of municipalities that 
emphasize traditional, functional, and technical specifications, leave little room for 
real smart city innovations. As a consequence, most smart city initiatives get stuck 
in their small-scale, pilot phases, without being able to deliver on the smart city 
promise of a better quality of life. Therefore, in study 3 (Chapter 4) I explore what 
kind of business model innovations do incumbents apply in smart city ecosystems? 

Through a comparative case study, I analyze four smart city cases over a period of five 
years, looking at how Philips Lighting innovated its current business model whilst evolving 
from public lighting to smart cities. Based on the dimensions of value creation and value 
capture, I describe a portfolio of four types of business models that can be applied in the 
smart city market. Moreover, I provide seven managerial actions to move from one model 
to another, thereby limiting the cannibalization of the current business model.  
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26 Table 1.2 Output from the three distinct studies.
Study 1 Study 2 Study 3

Theoretical 
Contributions

Analogical reasoning is 
an ideal tool for business 
model innovation, 
due to its inherent 
structure and innovation 
potential. Especially far 
analogies lead to more 
radical business model 
innovations, while 
misalignments define the 
boundary conditions of a 
new business model.

Agile stimulates closer 
collaboration between 
Research and Develop-
ment, thereby facilitating 
the transfer across the 
organizational interface. 
However, Develop-
ment does not have the 
capabilities to pick up the 
work, making Research 
responsible for further 
development, which, in 
turn, makes the concept of 
transfers superfluous.

To overcome the business 
model and ecosystem 
challenges related to smart 
cities, a business model 
typology including four 
distinct business models 
was developed, based on 
value creation and value 
capturing dimensions. 
Specifically, a set of seven 
actions is proposed that 
allows an incumbent 
to transition between 
different business models.

Conference 
Presentations

Previously presented at: 
Business Model Research 
Seminar, Eindhoven, 
2015; Academy of 
Management Annual 
Meeting, Anaheim, 2016; 
32nd EGOS Colloquium, 
Naples, 2016.

Previously presented 
at: Innovation and 
Product Development 
Management Conference, 
Reykjavik, 2017; Academy 
of Management Annual 
Meeting, Chicago, 2018.

Previously presented 
at: Oracle Conference, 
Rotterdam, 2015; Data 
Science Center Summit, 
Eindhoven, 2015; ILI 
Outreach Day, Eindhoven, 
2016; Front End Innovation 
Europe Conference, 
Stockholm, 2018.

Valorization

An elaboration of the 
practical implications of 
this method and study has 
been published in Holland 
Management Review, 162, 
juli-augustus 2015, 65-72.

One of the smart city 
cases has been highlighted 
through a white paper 
published through the 
Intelligent Lighting 
Institute (ILI), a short 
article in the ILI Magazine 
2016, and a case study at 
TM Forum, 2017.

Publications/
Patents

Draft patent application: 
2017PF80142 - ‘Lighting 
infrastructure-based 
monitoring system 
to measure moving 
noise peaks in space’ 
(Lekse, Brock, de Vries, 
Verhoeven, Sinitsyn, 
& Voncken), publicly 
available December 2018.

Accepted for publication 
in the special issue 
‘Understanding Smart 
Cities: Innovation 
Ecosystems, Technological 
Advancements and Societal 
Changes’ in Technological 
Forecasting & Social 
Change.

Patent publication 
number: WO 2017182512 
A1, ‘A retail lighting 
system’ (Voncken, 
Reijgersberg-Siew, Brock, 
& Lekse).
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More details on methodology, theoretical contributions, and current status of the three 
studies are summarized in Table 1.1, while the output from the studies is covered in 
Table 1.2. 

1.4 Author Contributions and Overall Research Output
The work of this Ph.D. project has resulted in three studies and two (draft) patent 
applications. More specifically the three studies have been designed, executed, and 
written by the Ph.D. candidate Kati Brock, under the supervision of her promotors 
Prof.Dr. Fred Langerak and Dr. Elke den Ouden, and her co-promotor Dr. Ksenia 
Podoynitsyna. For the fourth chapter, the research team collaborated with Dr. Kees van 
der Klauw, at the time Senior Vice President and Head of Philips Lighting Research. The 
patent applications have been created and written together with several Philips Lighting 
Research employees. The involvement and individual contributions of the (co-)authors 
have been highlighted in Table 1.3. 

1.5 Outline of Dissertation
The ‘core’ chapters of this dissertation (i.e., Chapter 2, 3, and 4) cover the three distinct, 
yet related empirical studies on new business development challenges a lighting 
incumbent, such as Philips Lighting, faces during the digital transformation to smart 
cities. Each study is carried out at a different level of analysis and responds to a specific 
research question and objective defined earlier in this chapter. While there may be 
overlap in definitions, assumptions, and argumentations among the three separate 
studies, these chapters are to be read independently of each other. To conclude, Chapter 
5 presents an overall discussion of the thesis, including overarching suggestions for 
future research. 
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Chapter 1
Writing main text ◆
Corrections and feedback ◆ ◆ ◆ ◆
Chapter 2
Design of study ◆ ◆
Literature review ◆
Data collection ◆
Data analysis ◆ ◆
Interpretation of results ◆ ◆
Writing main text ◆
Corrections and feedback ◆ ◆ ◆ ◆
Chapter 3
Design of study ◆
Literature review ◆
Data collection ◆
Data analysis ◆
Interpretation of results ◆ ◆
Writing main text ◆
Corrections and feedback ◆ ◆ ◆ ◆
Chapter 4
Design of study ◆ ◆ ◆
Literature review ◆
Data collection ◆ ◆
Data analysis ◆
Interpretation of results ◆ ◆ ◆
Writing main text ◆
Corrections and feedback ◆ ◆ ◆ ◆ ◆
Chapter 5
Writing main text ◆
Corrections and feedback ◆ ◆ ◆ ◆
Other Research Output
Patent WO 2017182512 A1 ◆
Draft Patent 2017PF80142 ◆
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Light Without a Bulb: 
Business Model Innovation  

Through Analogies

CHAPTER 2



Abstract
An incumbent’s business model must change if the industry undergoes a major transformation, 
such as digitization. Using analogies from other industries is a widespread creative approach 
for innovating a business model, yet, this is easier said than done. In this study, we explore 
three main parts in the analogical transfers of business models: (1) the party conducting the 
transfer (incumbents versus new entrants), (2) the source of analogy (near versus far), and (3) 
the resulting transfers to the target domain (alignment versus misalignment). Our analyses of 
681 statements from 36 verbal protocols highlight the challenges of analogical reasoning in 
business model innovation. We find that while incumbent participants produced more rather 
than fewer analogical transfers, the nature of these transfers differed substantially from those 
provided by new entrants. Across both types of participants farther analogies result in fewer 
business model innovations, but trigger more radical innovations that focus on value capture 
parts of a business model. Moreover, business model misalignments are surprisingly abundant 
in analogical transfers of both pools of participants. Half of the transfers featured present or 
future misalignments between the source and target business model, signifying the inherent 
dynamism and complexity of business model innovation. Finally, we highlight the business 
model configurations that are prone to misalignment.²

2  Earlier versions of this chapter have been presented at the Business Model Research Seminar, 
Eindhoven, 2015, the Academy of Management Annual Meeting, Anaheim, 2016, and the 32nd EGOS 
Colloquium, Naples, 2016. Authors of this chapter are Kati Brock and Ksenia Podoynitsyna. An elaboration of 
the practical implications of this method and study has been published in Holland Management Review, 162, 
juli-augustus 2015, 65-72, with Kati Brock, Ksenia Podoynitsyna, and Elke den Ouden as authors. 
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2.1 Introduction
Effective business models can enable an organization to realize the commercial potential 
of a technological innovation, fuel corporate renewal, and produce competitive 
advantages (Chesbrough, 2010; Johnson, Christensen, & Kagermann, 2008; Zott et 
al., 2011). Business models represent the “design or architecture of the value creation, 
delivery, and capture mechanisms it employs”, reflecting the firm’s strategy (Teece, 2010: 
172). Business model innovation becomes necessary in competitive or turbulent market 
settings, above all if its environment is subject to a key transformation. Yet, business 
model innovations are inherently challenging, so in many cases they often rely on 
analogies sourced from other contexts. For example, Nespresso’s coffee business model 
sells low-cost coffee makers and generates profits by selling consumable coffee capsules 
(Amit & Zott, 2012; Markides & Sosa, 2013), a model inspired by HP’s printer-and-
cartridge business model and Gillette’s well-known razor-and-blade model (Enkel & 
Mezger, 2013). Similarly, BMW describes its ReachNow initiative as a “premium Airbnb 
for car service” (McGee, 2016).

Such analogies can help make sense of novel situations and stimuli and thereby drive 
innovation and creativity (Dahl & Moreau, 2002; Franke et al., 2014). In particular, 
business model innovations frequently stem from uncovered correspondences between 
the conceptual structures of a source and novel business model target, by blending 
the knowledge between the two domains (Gentner & Markman, 2006; Glaser, Fiss, & 
Kennedy, 2016; Martins et al., 2015). Although analogical reasoning has been researched 
widely in relation to opportunity recognition (Grégoire et al., 2010; Ward, 2004), 
strategy making (Gavetti, Levinthal, & Rivkin, 2005; Miller & Lin, 2014), and new 
product development (Dahl & Moreau, 2002; Kalogerakis et al., 2010), its implications 
for business model innovation received only sparse attention (Martins et al., 2015). Yet, 
it is precisely in this domain that analogical reasoning can help advance theorizing: both 
analogical reasoning and business model literature distinguish between elementary 
features or components, and emphasize the importance of interconnected structural 
relationships and alignment between those features and components (Gentner, 1983; 
Grégoire et al., 2010; Morris, Schindehutte, & Allen, 2005; Zott et al., 2011). 

Analogies can have repercussions at the product, business unit, or firm level, but 
analogical reasoning is essentially an individual-level phenomenon (Kalogerakis et al., 
2010). Managers frequently tap into analogical reasoning, whether they realize it or not 
(Gavetti & Rivkin, 2005). Business model innovation, too, focuses on the individual 
level, as business models usually are designed by managers (Zott & Amit, 2013), based 
on their perceptions and experience (Gavetti et al., 2005; Martins et al., 2015). However, 
they have repercussions on the organizational or business unit level, as business models 
reflect “cognitive structures providing a theory of how to set boundaries to the firm” 
(Doz & Kosonen, 2010: 371). Demil, Lecocq, Ricart, and Zott (2015) call for a better 
understanding of the micro-foundations of business model innovation, including the 
enabling cognitive processes and mechanisms, while Glaser et al. (2016) call specifically 
for more research on analogical reasoning in business model innovation. Therefore, we 
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explore three main parts in the analogical transfers of business models: (1) the party 
conducting the transfer (i.e., incumbent or new entrant), (2) the conceptual distance 
between the source and target (i.e., far or near analogies), and (3) the resulting transfers 
and the potential business model misalignments. As a result, we identify incumbency 
status, far source of analogy, and the business model misalignments (i.e., misfits between 
the source and the target in the transfer) as the main challenges associated with applying 
analogies in business model innovation.

For this investigation, we consider the public lighting market as it transitions from analog 
to digital lighting, in the form of LED technology. The transition challenges prevalent 
product sales business models, as LED has a significantly longer lifetime than conventional 
lighting, and encourages analogical reasoning among actors within the industry. We apply 
a verbal protocol method (Grégoire et al., 2010; Mathias & Williams, 2017) and identify 
681 statements from 36 verbal protocols, provided by two pools of managers (i.e., from an 
incumbent company and from new entrants), who work in the public lighting industry. 

Throughout this paper we develop the theoretical underpinnings and empirically 
validate the applicability of analogical reasoning in business model innovation. We show 
that there is a substantive difference between the cognitive processes of managers from 
incumbents and from new entrants to the public lighting ecosystem, going beyond the 
mere knowledge effects suggested by prior literature. We demonstrate that the use of far 
analogies in business model innovation is more difficult, but can result in more radical 
business model innovations. Finally, we find that business model misalignments play a 
much more dominant role in business model innovation than prior literature has found 
in any other creative problem solving task. All in all, our study explicates the boundary 
conditions of analogical transfers in business model innovation and illustrates which 
parts of novel business models are particularly challenging to innovate.

2.2 Analogical Reasoning in Business Model Innovation
Managers and their cognition are central to business model innovation (Baden-Fuller & 
Haefliger, 2013; Casadesus-Masanell & Ricart, 2010). Business model innovation involves 
conscious, managerial choices and strategic design steps (Berends, Smits, Reymen, & 
Podoynitsyna, 2016; Doz & Kosonen, 2010; Sosna, Trevinyo-Rodríguez, & Velamuri, 2010) 
and the challenges of business model innovation can be framed as cognitive challenges 
(Chesbrough, 2010; Martins et al., 2015; Velu & Stiles, 2013). Analogical reasoning is one 
of the most prominent naturally occurring cognitive mechanisms driving creativity and 
innovation (Franke et al., 2014; Kalogerakis et al., 2010), reducing development costs, 
increasing the speed of the process during idea generation, and improving communication 
among actors (Dahl & Moreau, 2002; Franke et al., 2014).

Specifically, analogical reasoning can help transfer and generalize knowledge and 
experience to a new business model domain (Glaser et al., 2016; Martins et al., 2015). 
The ‘source’ of the analogy might be other companies, industries, or competitive 
environments (e.g., sports, war; Gavetti et al., 2005). This source domain functions as 
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a model for inferences and creates correspondence with the new context or domain, 
termed the ‘target’ (Gentner & Holyoak, 1997; Holyoak & Thagard, 1997). By finding 
correspondences between the conceptual structures of the source and the target, 
managers can merge the knowledge between these two domains and create novel 
business model innovations (Glaser et al., 2016; Keane, 1988; Martins et al., 2015). 

Analogical transfers take place on two levels: superficial features and structural 
alignment (Gentner, 1983; Gentner & Holyoak, 1997). Superficial features are “basic 
‘parts’ of a mental representation along with their attributes and characteristics” (Grégoire 
et al., 2010: 416). In the business model literature such features correspond to business 
model components, including key resources, revenue streams, or customer segments 
(Andries, Debackere, & van Looy, 2013; Morris et al., 2005; Osterwalder, Pigneur, & 
Tucci, 2005). Structural alignment through structural relationships “unite different 
superficial features within a mental representation” (Grégoire et al., 2010: 416). Similarly, 
business model innovation involves adaptations to the “complex, interconnected set of 
exchange relationships and activities among multiple players” (Zott et al., 2011: 1031-32) 
that function to create, capture and deliver value (Berends et al., 2016; Morris et al., 2005; 
Teece, 2010). Such a relationship would constitute of a combination of two or more 
business model components, for example, a configuration of control activities, a revenue 
mechanism, or a pricing strategy (Zott et al., 2011). 

Consequently, the explicit distinction between features and relationships in analogical 
reasoning supports and reinforces business model theorizing. Therefore, it is worthwhile 
to explore the boundary conditions of applying analogies for business model innovation. 
We study three main factors that could hinder analogical reasoning during business 
model innovation: (1) the party conducting the transfer (incumbent or new entrant), (2) 
the conceptual distance between the source and target (far or near analogy), and (3) the 
resulting transfers and the potential business model misalignments. Incumbency stems 
from literature on business models, which identifies incumbents’ increased struggle with 
business model innovation, compared to smaller companies or start-ups (Chesbrough 
& Rosenbloom, 2002; Kim & Min, 2015; Tripsas & Gavetti, 2000), while the distance 
of the analogical source has been shown to impact the degree of innovation (Franke et 
al., 2014; Ward, 1998). Additionally, we explore combinations of transferred business 
model configurations that are prone to misalignment. 

2.2.1 Incumbency Status
Once they are established and working well, business models tend to become stable and 
difficult to change (Chesbrough & Rosenbloom, 2002; Doz & Kosonen, 2010; Gilbert, 
2005). Business model innovation is therefore especially difficult for incumbents, which 
risk cannibalization of their current business models (Chesbrough & Rosenbloom, 
2002; Kim & Min, 2015; Teece, 2010; Tripsas & Gavetti, 2000). Incompatibility with 
an existing, dominant logic might invoke resistance to business model innovation, 
even in the presence of external technological changes (Chesbrough, 2010; Prahalad & 
Bettis, 1986). Whereas new ventures can design their initial business model around a 
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new technology, incumbents must innovate and transform their current business model 
and business processes (Casadesus-Masanell & Ricart, 2010; Kim & Min, 2015). The 
struggle of incumbent companies to adapt and innovate their business models might 
be observed at the organizational level, however, they originate at the individual level 
(Christensen & Bower, 1996; Ghemawat, 1991; Rothaermel, 2001). Because of the holistic 
nature of business models, existing notions of the underlying causal processes in existing 
businesses are difficult to discard, preventing managers from acquiring new knowledge or 
exploring alternatives (Rindova & Petkova, 2007). Therefore, managers of an incumbent 
firm may have more difficulties making business model innovation transfers, compared 
to managers of new entrants3 to the ecosystem (Arend, 2013; Demil et al., 2015).

2.2.2 Far Source of Analogy
Analogical reasoning theory reveals that the conceptual distance between the source and 
the target of an analogical transfer determines the type of analogy used (Gick & Holyoak, 
1980; Ward, 1998). Analogy types can be described on a continuum, ranging from near 
to far (Dahl & Moreau, 2002; Franke et al., 2014; Kalogerakis et al., 2010). A near analogy 
originates in an identical or close domain, such that the source and target domains 
exhibit significant superficial and structural similarities (Blanchette & Dunbar, 2001; 
Franke et al., 2014; Ward, 1998). A far analogy instead features few common, superficial 
features, so the mapping effort focuses on common structural similarities (Franke et al., 
2014; Ward, 1998). For example, Dahl and Moreau (2002) asked engineering students 
to design a new product that would make it possible to eat while driving. Near analogies 
led to suggestions of vehicle accessories and attachments or portable equipment, 
similar to the car’s existing CD player or cup holder. Far analogies instead reflected 
widely discrepant (i.e., non-vehicle, non-eating) sources, such as a dentist’s lamp and a 
hammock. Near analogies thus tend to be less original, while far analogies generally are 
input for innovative mental leaps (Dahl & Moreau, 2002; Franke et al., 2014; Gentner & 
Markman, 1997). However, far analogies also create greater cognitive challenges, which 
can limit the amount of analogical transfers. A combination of the cognitive challenges 
associated with incumbency and the pros and cons of far analogies make it worthwhile to 
study to what extent conceptual distance between the source and the target can influence 
business model innovation at incumbents.

2.2.3 Business Model Misalignments
The business model transfers need to be critically examined as not all parts of a 
business model can be transferred directly from one domain to another through 
analogical reasoning (Magretta, 2002; Martins et al., 2015; Teece, 2010). Business model 
misalignments are “aspects of one situation that have no correspondence at all in the 
other situation” (Markman & Gentner, 1997: 49-50). These are also referred to as misfits 
or non-alignable differences (Glaser et al., 2016; Markman & Gentner, 1997). As we 
noted previously, Nespresso transferred the revenue model of Gillette (razor-and-blade 

3 A distinction between incumbents and new ventures would be too restrictive in our research 
setting of the public lighting market, because the new competitive space includes other types of newcomers 
(e.g., firms established in other fields) and (semi-)governmental organizations. Therefore, we focus more 
generally on new entrants, consistent with the research suggestions by Franke et al. (2014).
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model) to the coffee industry to earn more revenues from selling coffee capsules than 
machines (Amit & Zott, 2012; Markides & Sosa, 2013). But Gillette produces its own 
razors, whereas Nespresso does not produce its own coffee machines (which instead are 
manufactured by Krups and others); this constitutes a business model misalignment. 
The revenue model is transferrable, whereas some value creation aspects (key activities, 
key resources, key partners) do not fit. This is in line with Glaser et al.’s (2016) stretching 
and bending theory, where innovators recognize that two domains do not perfectly 
map and significant adaption to fit the analogy is needed. Prior studies have highlighted 
the difficulties associated with designing a novel business model (Berends et al., 2016; 
Tripsas & Gavetti, 2000), therefore, we intend to explore which business model sub-
configurations are more problematic to design. Complementary to the process study of 
Glaser et al. (2016), we thus explore variations in business model misalignments across 
two distinct cases (i.e., a near analogy and a far analogy case). The details on the cases 
will be explained in the next section.

2.3 Methodology
To investigate what might hinder analogical reasoning processes during business 
model innovation we conducted a verbal protocol study that required participants 
to think aloud during creative problem-solving processes (Ericsson & Simon, 1993). 
Unlike retrospection, which can lead to sanitized or rationalized versions of the past, 
this method enabled us to analyze verbalizations of participants’ thought processes 
in real time (Grégoire et al., 2010; Read, Dew, Sarasvathy, Song, & Wiltbank, 2009). 
In particular, the short time between the cognitive process and the verbalization 
contributes to the validity of verbal protocols (Dew, Read, Sarasvathy, & Wiltbank, 
2009). The participants were given two business models sources (from industries in 
which they were not active) and were required to transfer these to a specific target, while 
thinking out loud. The transcripts of the verbalizations were analyzed to gain insights 
into the resulting cognitive processes. Although verbal protocols are qualitative (Dahl 
& Moreau, 2002; Ericsson & Simon, 1993; Read et al., 2009), the richness of the data 
and the substantial number of statements generated by participants allowed us to apply 
multilevel modeling to analyze the statements. 

2.3.1 Research Setting and Material
The public lighting market in the BeNeLux region in Europe (i.e., Belgium, the 
Netherlands, and Luxemburg) was chosen as the research setting; it is the birthplace 
of high-efficiency LEDs that are revolutionizing the lighting industry. Among other 
advantages, LEDs offer drastically longer lifetimes, so traditional product sales business 
models for light bulbs become unviable. Therefore, incumbents in the public lighting 
industry are searching for inspiration from other sources to develop a new sustainable 
business model. Accordingly, participants had to transfer two successful external 
business model innovation examples to the target of the public lighting industry. To 
select a near and a far source, we conducted a pre-test to identify relevant, appropriate 
sources. In a workshop, three mid-level managers from an incumbent organization in 
the public lighting industry and three university experts on business model innovation 
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created a list of possible business model innovation sources. Those included industries 
that recently had undergone a digitization transformation (i.e., from analog to digital 
technology), similar to the one the public lighting industry is facing. The print and the 
music industries were unanimously selected. In the workshop, incumbent managers 
identified Ricoh and Spotify as exemplar companies in their respective industries. As 
the near source, Ricoh also focuses on business markets and the use of hardware as 
a key resource. Ricoh successfully adapted both their value proposition and revenue 
model based on changing technological advancement and market needs, such that it 
remains a strong player in the print industry. Spotify instead has very little in common 
with a public lighting incumbent organization, in that it focuses on the customer 
market and relies on software as its key resource. This far analogy disrupted the music 
industry with its freemium business model. The use of these real-life cases enhanced 
the external validity of the research material and minimized the computational burden 
of the analogical transfer (Gentner & Markman, 1997). Through interviews, reviews 
of published studies, annual reports, and archival records, we gathered detailed 
information about the two industries and companies, then summarized the collected 
information into one-page textual descriptions and two complementary business 
model visualizations (Appendix 1.1). 

2.3.2 Sample
The criteria for choosing participants included their professional function and knowledge 
of the public lighting industry (Dahl & Moreau, 2002; Read et al., 2009; Sarasvathy, 
Simon, & Lave, 1998). Therefore, all participants had sufficient experience with the public 
lighting market and do not need support with additional cognitive processing power 
(Ericsson & Simon, 1993). The contributors represent two pools (i.e., incumbent or new 
entrant managers), enabling comparisons of their potentially distinct thought processes 
(Eisenhardt & Graebner, 2007; Piekkari, Welch, & Paavilainen, 2009). For the incumbent 
participants, we contacted the incumbent market leader of the BeNeLux public lighting 
market and nine mid-level managers agreed to participate. For the new entrant 
participants we approached comparable functions, such as senior advisors and mid-
level managers from organizations that had newly entered the digitized public lighting 
market. These organizations included a municipality, a lighting consultancy start-up, an 
energy provider, an installation and maintenance company, a lighting systems start-up, 
two infrastructure project management companies, and an academic lighting institute. 
Overall, we contacted eleven new entrant participants from nine organizations, and nine 
of them agreed to participate. The total pool thus included 18 participants, 13 men and 
5 women, all of Dutch nationality, between 32 and 63 years of age. They participated in 
two verbal protocol sessions, one for each case (i.e., for the near analogy, Ricoh, and the 
far analogy, Spotify). This sample size of 36 protocols exceeds Isenberg (1986), who calls 
for 3–15 participants, and compares favorably with (Grégoire et al., 2010) analysis of 18 
protocols and with (Mathias & Williams, 2017) 25 analyzable protocols.

2.3.3 Data Collection and Research Procedures
In line with previous studies and recommendations, the verbal protocol sessions were 
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designed to last about one hour each, or 30 minutes per case (Ericsson & Simon, 1993). 
We pretested a verbal protocol session to confirm the feasibility of this time limit and the 
understandability of the task. After pre-testing, minor details of the verbal protocols 
were adapted and the actual data collection started. All protocols were conducted in 
Dutch, which allowed for consistent coding and analysis. The lead author was present 
during each protocol session to explain the study goal: use a business model from 
another industry to design a new business model for the incumbent organization 
in the public lighting industry. The procedure explanation was followed by a short 
think-aloud exercise (see Appendix 1.2 for the whole verbal protocol procedure). The 
participants then processed the research material. When a participant signaled that 
he or she could not think of anything more, the protocol stopped. During and after 
the protocol sessions, all participants expressed interest in and enthusiasm about the 
problem, the study, and the two cases. They found the information highly interesting 
and the method positively challenging. Participants also noted that the problems 
reminded them of actual decisions that they are facing, confirming the credibility of 
the study task (Dew et al., 2009). Their verbalizations were recorded and transcribed 
by a professional transcription service; these transcripts ultimately formed the basis 
for the data used in the analysis (Ericsson & Simon, 1993).

Table 2.1 Verbal protocol sessions.
Incumbent Participants New Entrant Participants

Near Analogy (Print)
Time (minutes) Range 10-30 8-26

Average 17.2 17.9
Number of words Range 1301-5786 905-3312

Average 2284.8 2121.6
Far Analogy (Music)
Time (minutes) Range 8-29 8-40

Average 16.1 16.1
Number of words Range 948-5844 986-3531

Average 2111.7 1766.9

2.3.4 Data Analysis and Coding Scheme
The transcripts from the verbal protocols were coded as statements, for which 
we considered two main options (Ericsson & Simon, 1993; Grégoire et al., 2010; 
Krippendorff, 2012). One option is to code based on short pauses in the verbalization, 
according to audio fragments (Grégoire et al., 2010). However, the participants in this 
study varied widely in the number of words spoken during the recordings, as well as 
in the pauses between their words, as we detail in Table 2.1. This variation offered no 
reliable way to determine whether the pauses were natural to their speech patterns or 
indicated a shift in thought processes. Therefore, we relied, instead, on the transcripts 
and word choices to identify distinct statements. Through several iterations, we 
derived clear rules for determining how a statement would be coded, as we detail in 
Table 2.2.
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Table 2.2 Coding scheme and illustrative quotes.
(Sub-)

Categories
Definition Sources Illustrative Example

Statement

Statements are meaningful 
blocks of texts, or thematic 
analogical transfer units 
(usually one or more 
sentences), that can be 
separated based on content. 
Sentences are linked through 
transition words, such as: so, 
therefore, thereby, if/when, 
eventually, at least, that/this, 
which, there, the same, for 
example, or, in particular, 
because, where, and in 
essence. They are not signaled 
by: and, but, then, next to 
that, besides, or in addition, 
depending on the word that 
follows.

Ericsson & 
Simon, 1993; 
Grégoire 
et al., 2010; 
Krippendorff, 
2012

A premium/freemium model for 
lighting - I’ve talked about this idea 
before, where the basic services must 
be free of charge for everybody, and 
that potential extras could be sold 
with a different business model. 

That would mean that with the basic 
package you just simply get light in 

your street to ensure a certain level of 
safety and if you want to have a street 
party you can rent the disco lighting 
mode [...] This would be an example 
of what would be possible, but there 

are fewer opportunities in residential 
areas compared to other areas. (New 

entrant, female, 47, far analogy)

Analogical Reasoning

 Superficial 
Features

Mentioning of a 
component(s) or 
characteristic(s) of a business 
model in context.

Gentner, 1983; 
Gentner & 
Markman, 1997, 
2006; Grégoire et 
al., 2010

Yes, record labels, artists, digital 
distributors. You might consider 

energy companies or perhaps 
installation companies as a type of 
backend. (Incumbent, male, 40, far 

analogy)

 Structural 
Alignment

A statement about a 
relationship between 
superficial features and/
or relationships between 
relationships. Some of these 
statements are fully aligning 
the source and the target, 
while others represent 
misalignments (see below).

Gentner, 1983; 
Gentner & 
Markman, 1997, 
2006; Grégoire et 
al., 2010

I can imagine that luminaires should 
also be driven by smart technologies, 
with which you can do much more 

than just give light. You could 
integrate sensors that detect traffic 

jams or provide wifi on squares. We 
should figure out how that would 

work and consider how to use PR to 
communicate the advantages. (New 

entrant, male, 46, near analogy)
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Table 2.2 Coding scheme and illustrative quotes.
(Sub-)

Categories
Definition Sources Illustrative Example

Business Model Innovation

 Value 
Creation

A statement related to key 
resources, key activities, and/
or key partners.

Andries et al., 
2013; Berends et 
al., 2016; Teece, 
2010; Zott et al., 
2011

When I look at the solution business 
model, as it is so aptly termed, our 

key partners would be: specific 
maintenance companies, who work 
with us or work on our behalf, and 

financing specialists, as well as 
perhaps a number of consultancies 

that work together with such parties. 
(Incumbent, male, 40, near analogy)

 Value 
Delivery

A statement related to the 
value proposition, customer 
segments, customer 
relationships, and/or 
channels.

Andries et al., 
2013; Berends et 
al., 2016; Teece, 
2010; Zott et al., 
2011

Possibly we can also do other things 
with lights, but that is looking at it 

from a completely different perspective. 
This we can already partly do and 

we are currently experimenting with 
it: We can offer a service with public 

lighting where we control crowds, 
for example in large cities, so that 

they move more comfortably through 
the city without causing an uproar. 
We would be able to drive them in 

a certain direction in order to avoid 
escalation. (Incumbent, male, 45, far 

analogy)

Value 
Capture

A statement related to the 
revenue model and/or cost 
structure.

Andries et al., 
2013; Berends et 
al., 2016; Teece, 
2010; Zott et al., 
2011

The revenue model could be that 
a municipality pays for using the 

platform. (Incumbent, male, 40, far 
analogy)

Business Model Misalignments

Aligned 
Transfers

A statement in which objects 
are aligned on the basis of 
having shared superficial 
features or by playing similar 
roles in structural alignment.

Gentner & 
Markman, 1997; 
Markman & 
Gentner, 1996, 
1997

Then they [the incumbent] would 
have automated online relationships, 
3rd party APIs, social networks and 

related communities as customer 
relationships. I think that would be 
quite similar and would work out 

quite well. (New entrant, female, 47, 
far analogy)
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Table 2.2 Coding scheme and illustrative quotes.
(Sub-)

Categories
Definition Sources Illustrative Example

Misaligned 
Transfers

A statement making explicit 
that there is very limited 
or no correspondence of 
certain superficial features 
and structural alignment 
between the source and the 
target. Such a statement 
includes a negative tone (lack 
of trust, killing, damage) or 
has negative connotations or 
indicators (e.g., not, no, less/
fewer, don’t, shouldn’t, won’t). 
“Why not?” is not eligible.

Gentner & 
Markman, 1997; 
Markman & 
Gentner, 1996, 
1997

There is something else that you also 
have to deal with: regardless of the 
lighting itself and whether it looks 

nice or not, you also have to consider 
faults and outages. So the complete 

unburdening as in the managed 
solution business model, I do not see 
that happening here. (New entrant, 

female, 41, near analogy)

Misaligned Transfers

 Present 
Context

A business model 
misalignment focused on a 
current context within the 
public lighting space.

What I don’t quite see here and what I 
also don’t see at [incumbent], is that we 
keep handling things case-by-case. But 
what I really want to see change within 
[incumbent], or in general within such 
companies, is moving towards solution 
models, where you don’t focus on what 
I can do for one customer, but what I 

can do for a whole group of customers. 
And as such you can see this here [in the 

print case] with the focus on segments 
and that in itself would work, but I still 
don’t see enough of that at [incumbent]. 

(Incumbent, male, 35, near analogy)

 Future 
Context

A business model 
misalignment focused on 
a future context within the 
public lighting space.

It should not be the case that there 
is no light for a couple of weeks, 

because the platform was hacked. 
For Vodafone a few weeks without 
a mobile network would be doable, 
as there still is a landline, but if this 
would happen to lighting that would 

not be fun at all. But no, I don’t 
know how that would look like. (New 

entrant, female, 47, far analogy)

Both authors and an independent researcher, blind to the study’s objectives, each coded 
two randomly selected protocols according to these rules (i.e., 10% of all protocols), 
producing good interrater reliability values of 75% and 86% (Oorschot, Akkermans, 
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Sengupta, & Wassenhove, 2013; Rust & Cooil, 1994). The coders discussed all the 
discrepancies until agreement was reached. Having agreed, the lead author coded all 36 
protocols, which resulted in 681 statements (M = 18.9, SD = 12.4). Next, we developed 
a coding scheme for the statements, based on three categories: (1) analogical reasoning 
(superficial features versus structural alignment, Grégoire et al., 2010), (2) business 
model (value creation, value delivery, and value capture, Teece, 2010), and (3) business 
model misalignments (i.e., misfits, Glaser et al., 2016). Table 2.2 contains the definitions 
and illustrative examples. The lead author and an independent researcher, blind to 
both the underlying theoretical explanations and the objectives, coded 10% of the 
statements (Oorschot et al., 2013), producing acceptable percentages of agreement for 
the three categories, namely, 77%, 87%, and 87%, respectively. The discrepancies were 
discussed until full agreement was reached. The lead author then went on to code all 681 
statements according to the three categories.

For the first category, we coded each statement according to whether the participant 
made an explicit reference to superficial features or structural alignment. For the second 
category, we looked specifically for three subcategories that relate to business models: 
value creation, value delivery, and value capture (Demil & Lecocq, 2010; Morris et 
al., 2005; Teece, 2010). Each statement was coded according to whether a participant 
referred to one or more of these subcategories. Finally, for statements about business 
model misalignments, through iterative, inductive coding (Ericsson & Simon, 1993) 
we determined that participants referred to both the present and the future context of 
business model misalignments; we added these categories to the coding scheme and  
reanalyzed the statements accordingly.

2.3.5 Quantitative Analysis
The data richness and vast number of statements (i.e., 681) allowed us to apply 
quantitative techniques. The data also feature a hierarchical structure, with statements 
nested within individuals. Analogical transfers of business model innovations occur 
on level 1 (within-participant); individual characteristics are on level 2 (between-
participants). Therefore, simple ordinary least squares models are not appropriate 
(Hair, Black, Babin, & Anderson, 2014). Instead, to account for multilevel effects, 
we apply hierarchical linear modeling (HLM) in HLM7. This advanced quantitative 
technique has been applied by studies on opportunity recognition (Wood & Williams, 
2014), organizational innovation (Gumusluoglu & Ilsev, 2009), and decision making 
(Aguinis & Culpepper, 2015) and is, therefore, deemed appropriate for this study. We 
accordingly use HLM on level 1 to assess the relationship between structural alignment 
(i.e., successful deep analogical transfers) and value creation, value delivery, and value 
capture, as part of business model innovation. For level 2, we consider participant 
background and case as our independent variables, and several control variables. The 
intercept model (i.e., Model 1 in Table 2.5) indicates the presence of sufficient within-
person variance, provides significant results and confirms the appropriateness of HLM 
use. The means, standard deviation, and between- and within-person correlations are 
reported in Table 2.3.
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Dependent Variable. The structural alignment statements of participants during business 
model innovation represent the dependent variable, because we are interested in the 
complex, interconnected relationships being transferred to the public lighting target and 
how other level 2 variables might influence this analogical transfer. Structural alignment 
was coded dichotomously, based on whether the participant transferred relationships 
thereby making a successful transfer (no = 0, yes = 1).

Independent Variables. The three independent variables for level 1 were value creation, 
value delivery, and value capture. Each statement was coded according to whether 
a participant referred to one or more of these subcategories. The two independent 
variables for level 2 were the background and the case. That is, we note the different 
pools of participants, coding incumbent participants as 1 and new entrant participants 
as 0, to uncover any significant differences in the thought processes of these two groups. 
Furthermore, the print and music cases reflect respectively the near versus far analogy 
distinction (near = 0, far = 1). We test for any significant differences in analogical 
reasoning for business model innovation between these two cases.

Table 2.3 Means, standard deviations, and correlations among study variables.
M SD 1 2 3 4 5 6 7 8 9 10

Level 1  
(within-person)
1. Structural 
Alignment .94 .25

2. Value Creation .68 .73 .16**

3. Value Delivery .63 .66 .15** -.23**

4. Value Capture .30 .48 .06 -.07 -.06

Level 2  
(between-person)
5. Age 41.41 6.37 -.17** -.18** -.13** -.10**

6. Background .47 .50 .03 -.23** -.03 -.15** .53**

7. Case .43 .50 -.07 .01 -.06 .13** .04 .02

8. Experience 
with Case 1.61 .64 -.02 .02 -.05 .02 -.15** .10** -.01

9. Gender .30 .46 -.05 -.16** -.01 -.13** .46** .59** .06 .03

10. Tenure, 
Organization 87.22 58.76 -.12** -.13** -.02 -.04 .35** .35** .05 -.31** .58**

11. Tenure, 
Lighting 31.84 25.79 -.04 .09* .00 -.02 -.32** -.32** .03 -.14** .14** -.04

Notes: N (level 1) = 681, N (level 2) = 36. The coefficient α values are along the diagonal. Background was coded 0 = new entrant, 1 = incumbent,. 
Case was coded 0 = near analogy (print), 1 = far analogy (music). Gender was coded 0 = male, 1 = female. Level 1 variables Value creation, Value 
proposition, and Value capture were grand-mean centered, and all other Level 1 variables were uncentered, Level 2 variables Age, Experience 
case, Tenure Organization, and Tenure Lighting were grand-mean centered, and Level 2 variables Background, Case, and Gender were 
uncentered. 
 * p < .05; ** p < .01.

Control Variables. The analysis also included experience, age, tenure, and gender control 
variables. Experience influences people’s evaluations of opportunities (Grégoire et al., 
2010; Haynie, Shepherd, & McMullen, 2009). After each session, participants rated their 
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experience with each case, as low, medium, or high. We also coded their age and two 
types of tenure: how long the participants had worked for their respective organization, 
and how long they had been occupied in the lighting industry. The respondents’ gender 
was coded as 0 = male, 1 = female. 

2.4 Results
The participants’ thought processes reveal diverse analogical reasoning approaches, as 
well as insights into the factors that hinder the business model innovation process. More 
generally, participants spent time analyzing, understanding, and interpreting the source 
information and then transferred business model analogies from the (near or far) source 
to the target. More general examples include:

So what you have here [in the print industry], is that a printer has consumables 
[cartridges]. And with public lighting that’s not the same; it might have been that way 
with the old light bulbs, but with LED you have almost no consumable anymore. Then 
the consumable is energy and you, as a company, have to position yourself between 

the energy supplier and the customer. (New entrant, female, 47, near analogy)

The music for them, is the light for us. That is the thing that matters and the 
backbone is actually not at all interesting. Not interesting for the customer in any 

case. (Incumbent, male, 36, far analogy)

Looking more closely at the output of the reasoning process, several regularities occur 
across both pools of participants, consistent with theory on analogical reasoning, such 
as the use of superficial and structural alignment (Blanchette & Dunbar, 2001; Gentner, 
1983). An example of a superficial feature would be:

In my opinion, you could have the end user, the one who walks through the city, as a 
customer or the municipality itself. (Incumbent, male, 45, near analogy)

In this case, the end user and the municipality fall into the customer segment component 
of the business model, where the participant does not further discuss the relationship 
between this component and other components. On the contrary: 

Spotify can suggest what type of music to play if I do not feel like thinking about what 
I want to listen to, as in “We think you’re into this music”. Also for lighting you need 
some sort of learning system, where, on the one hand, you learn what the particular 
atmospheres are that you want to trigger. But, on the other hand, you also want to 

support people with making choices that they cannot express themselves. And then 
they might be surprised to think that, “Oh yes, I did not know that this is what I was 

looking forward, that’s nice”. (New entrant, female, 48, far analogy)

This participant makes connections between several superficial features, such 
as a lighting learning system, atmospheres, decision making, and people (i.e., key 
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resources and value proposition components of the business model), while at the 
same time considering the effects and implications of linking the different features/
components, thus applying structural alignment of the features as part of the 
analogy. 

Looking more closely at the analogical reasoning implications of distinguishing between 
superficial features and structural alignment, we find that participants made substantially 
more use of structural alignment (incumbents: 92.5%, new entrants: 94.1%, t = -18.6, 
p < .001) than of superficial features (incumbents: 5.8%, new entrants: 5.9%; t = -22.3, 
p < .001), as we further detail in Table 2.4. This confirms that structural relationships 
dominate over single components in business model innovation, which is important to 
validate in future research, as this is the first study exploring business model innovations 
generated through analogies. 

Table 2.4 Comparison between incumbent and new entrant participant statements.

# of Statements
Percentages of Total # 

of Statements (%)

Incumbent New 
Entrant Total t-test Incumbent New 

Entrant
Statements
Near Analogy (print) 208 177 385 -18.1*** 57.6% 55.3%
Far Analogy (music) 153 143 296 -16.6*** 42.4% 44.7%
Total # 361 320 681 -45.1*** 53.0% 47.0%
Analogical Reasoninga
Superficial Feature 21 19 40 -22.3*** 5.8% 5.9%
Structural Alignment 334 301 635 -18.6*** 92.5% 94.1%
Business Model Innovationb
Value Creation 313 167 480 -5.0*** 86.7% 52.2%
Value Delivery 241 201 442 -3.2** 66.8% 62.8%
Value Capturing 133 72 205 9.3*** 36.8% 22.5%
Business Model Misalignments
Present Context 86 60 146 13.2*** 50.9% 39.7%
Future Context 83 91 174 10.4*** 49.1% 60.3%
a In six statements incumbent participants made no analogical transfer, instead they just commented on the source. These six statements 
were not included in the analysis on analogical reasoning. Therefore, the amount of analogical reasoning statements of incumbents (355) 
does not add up to the total amount of statements of incumbents (361). 
b One statement can cover several business model components at the same time, so the total for this coding category is greater than the 
total number of statements (681). 
*p < .05; **p < .01; ***p < .001

2.4.1 Incumbents Versus New Entrants
The results indicate a significant difference in the analogical reasoning approaches 
adopted by the two pools of participants (see Table 2.4). We find that incumbent 
participants make significantly fewer transfers of structural relationships in business 
models (incumbents: 92.5%, new entrants: 94.1%; t = -18.6, p < .001). Similarly, our 
HLM results show that incumbents transferred fewer structural relationships (b = 
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-1.41, p < .01), while the level-1 predictors remain significant (see Table 2.5). We 
accordingly infer that the incumbent managers have more difficulties developing 
structural business model innovations than managers from new entrants. We also 
find a significant difference in participants’ reasoning relative to business model 
innovation and business model misalignments. The incumbent and new entrant 
participants made roughly equal numbers of value delivery statements, however, 
incumbents instead made twice as many statements about value creation and value 
capture (Table 2.4). The quantitative results in Table 2.5 show that value creation (b 
= 1.83, p < .001), value delivery (b = 1.63, p < .001), and value capture (b = 1.31, p < 
.05) are significant and positively related to structural alignment. In total, both groups 
offered equivalent amounts of business model misalignment statements, incumbent 
participants, however, focused significantly more on the present context (t = 13.2, p < 
.001), whereas new entrant participants focused more on misalignment of the future 
context (t = 10.4, p < .001). 

Table 2.5 HLM results.
Structural Alignment 

Variables
Model 1 Model 2

b SE t b SE t
Intercept (b₀₀) 3.42 .22 15.56*** 3.07 .31 9.90***
Level 1 (within-person)
Value Creation (b₁₀) 1.73 .31 5.51*** 1.83 .34 5.45***
Value Delivery (b₂₀) 1.66 .33 5.11*** 1.63 .35 4.65***
Value Capture (b₃₀) 1.13 .46 2.49** 1.31 .49 2.69*
Level 2 (between-person)
Age (b₀₁) -.06 .03 -1.71
Background (b₀₂) -1.41 .51 -2.79**
Case (b₀₃) -.63 .32 -1.99
Experience with Case (b₀₄) -.57 .28 -2.01
Gender (b₀₅) .35 .65 .53
Tenure, Organization (b₀₆) -.01 .00 -1.70
Tenure, Lighting (b₀₇) .01 .01 .67
σ² (u₀) .92 .1
Pseudo-R² .84 .89
Notes: N (level 1) = 681, N (level 2) = 36. Background was coded 0 = new entrant, 1 = incumbent. Case was coded 0 = near analogy (print), 1 = 
far analogy (music). Gender was coded 0 = male, 1 = female. Level 1 variables Value Creation, Value Delivery, and Value Capture were grand-
mean centered. Level 2 variables Age, Experience Case, Tenure Organization, and Tenure Lighting were grand-mean centered, and Level 2 
variables Background, Case, and Gender were binary and thus uncentered. b = unstandardized regression coefficient.  
* p < .05; ** p < .01; *** p < .001.  

2.4.2 Far Versus Near Analogies
Several participants commented on their difficulties finding relevant links between the 
far source and the target public lighting context:

Funny, this one [music case] seems a little more difficult at first, to build on that. 
(Incumbent, male, 45, far analogy) 
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In Table 2.6, participants made 30 percent more analogical transfers from the near than 
from the far analogy (i.e., both pools of participants made 385 statements with the near 
analogy, but only 296 statements during the far analogy, t = -45.2, p < .001). Participants 
thus differentiated between the two cases and recognized that the near analogy (print 
industry) was easier to transfer, whereas the far analogy (music industry) was more 
difficult to link to public lighting. 

Table 2.6 Comparison between the near (print) and the far (music) source.

# of Statements
Percentages of Total 
# of Statements (%)

Near 
Analogy 
(Print)

Far 
Analogy 
(Music)

Total t-test
Near 

Analogy 
(Print)

Far 
Analogy 
(Music)

Statements
Incumbent Participant 208 153 361 -22.1*** 57.6% 42.4%
New Entrant Participant 177 143 320 -19.9*** 55.3% 44.7%
Total # 385 296 681 -45.2*** 56.5% 43.5%
Analogical Reasoninga
Superficial Feature 17 23 40 18.4*** 4.4% 7.8%
Structural Alignment 365 270 635 -22.7*** 94.8% 91.2%
Business Model Innovationb
Value Creation 273 207 480 -7.4*** 70.9% 69.9%
Value Delivery 265 177 442 -6.0*** 68.8% 59.8%
Value Capturing 95 110 205 5.4*** 24.7% 37.2%
Business Model Misalignments
Present Context 96 50 146 8.5*** 24.9% 16.9%
Future Context 98 76 174 7.0*** 25.5% 25.7%
a In six statements incumbent participants made no analogical transfer, instead they just commented on the source. Therefore, the amount 
of analogical reasoning statements of incumbents for the near analogy (382) and for the far analogy (293) do not add up to the total amount 
of near analogy statements (385) and far analogy statements (296) respectively. 
b One statement can cover several business model components at the same time, so the total for this coding category is greater than the 
total number of statements (681). 
*p < .05; **p < .01; ***p < .001

Our HLM results also showed that the type of case influenced structural alignment in business 
model innovation (p = 0.057). In particular,

[In the print industry] you can consider the employees, who are the actual users of the 
information, or you can consider the buyers of that service, but they are not the same. 
And that is the same for public lighting. The users are the citizens of the city, while the 

buyers are the municipalities. (New entrant, female, 47, near analogy) 

It’s not that if you listen to a song more often that the costs of that song go up, while if 
we use more light, you need more energy. Then you would have to install more lights, 

while the installer has to assemble more lights, so that’s linked one-to-one. That’s a 
different business model, but how do you transition from such a model?  

(Incumbent, male, 40, far analogy) 
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In one extreme case, a participant even could not connect the far source to the target:

So I think there are very little similarities between the public lighting part and the music 
industry…. No, I would not directly think about this and dive into it to see whether there 

is anything useful for public lighting, no. (Incumbent, female, 63, far analogy) 

The problem this participant encountered suggests the transfer failure phenomenon, 
which occurs when a participant fails to retrieve potentially useful information from 
the source (Blanchette & Dunbar, 2001; Gick & Holyoak, 1980; Ross, 1989). This is 
conceptually distinct from the analogical misalignments that our study is focusing 
on. Transfer failure is often triggered by a lack of superficial similarity between 
the source and the target, in that the participant relies on superficial features for 
retrieval, which far analogies often lack (Blanchette & Dunbar, 2001; Grégoire et 
al., 2010). However, in this research setting, only one participant out of 18 failed to 
make the transfer from the far source. All other participants were able to make that 
connection based on our case description and the abundant public information on 
the music industry.

Another significant difference between the two sources results from the greater number 
of value creation (t = -7.4, p < .001) and value delivery statements (t = -6.0, p < .001) 
made in relation to the near analogy, but more value capture statements (t = 5.4, p < 
.001) issued in relation to the far analogy: 

If I am a very good design company that knows how to develop apps with which I can 
control street lighting for a certain target group during specific hours, and I am very 
good at doing that, then I would of course be crazy to sell my app through Ricoh. I 
really want to talk to these users directly, because these users know what is going 
on in those specific areas. This is where I get my information from to make a very 

user-friendly, design-oriented lighting app. I do not want to talk to [the incumbent 
company], because they only think in terms of hardware, which is useless for me. 

(New entrant, female, 48, near analogy)

And if, indeed, we are able to provide a platform, then we can also do what the 
music industry does, namely demand a kind of subscription fee. (Incumbent, 

male, 36, far analogy)

We did not find any difference at the component level for value creation and value 
delivery, yet interesting insights emerged according to the value capture components 
of cost structures and revenue streams. That is, for the near analogy, twice as many 
cost structure statements, relative to revenue stream statements, were offered by the 
participants (5% for revenue streams, 10% for cost structure).

And what I think is strange about the savings aspect of this [print] case is that you 
kind of eliminate your service and you should question yourself whether that’s 
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what you want to do... But actually, I wonder whether it’s a bad thing if you both 
have a profit? If it’s a saving, it’s fine to share, but then there’s no added value. 

So if you translate this to public lighting, you would replace lights, but would also 
have to include the energy costs, otherwise it’s not interesting. (New entrant, 

female, 47, near analogy)

For the far analogy though, the balance was the opposite (21% for cost structure, 43% for 
revenue streams). Below we include an example from a far analogy transfer on aligned 
revenue streams and on misaligned revenue streams. 

The municipalities currently receive light in their city through a light park, which 
is static, and which emits a specific amount of light, mainly during dark periods 

throughout the night. Additionally, the municipality has a lot of data, but they do 
not have the ability to use that data optimally. So if they are able to get intelligence 

into the city, without an extra investment as this will be done by [incumbent], 
then they get a lot more options, where they can decide later whether they want 

to use those options or not. So then, if it becomes interesting, for example, to link 
traffic intensity to public lighting, we have the backbone, the infrastructure for 

them, and we can let them decide whether they want this functionality for let’s say  
€1.000 a month, or not. So we offer them the choice, just as with the case example. 

(Incumbent, male, 36, far analogy)

And other things that you could do is, of course, use the information from the 
light pole’s location and combine it with someone using his cellphone, so that you 
communicate with light and provide him with information and, ultimately, let him 

pay for this service. Though this seems farfetched and difficult. (Incumbent, male, 45, 
far analogy)

2.4.3 Business Model Misalignments
Between 46.8% (incumbents) and 47.2% (new entrants) of all statements had a negative 
connotation, signaling a business model misalignment between the source and the 
target. For example,

We do not have the capabilities to show the customer how in twenty years’ time, 
all kinds of aspects, including time, money and energy could have been recouped 

four times, if he would have invested an additional €100 during the initial purchase. 
However, it is very difficult to estimate in advance, what kind of benefits you are 

going to get from a product that you are not familiar with.  
(Incumbent, male, 35, far analogy)

More specifically, during the iterative coding process we found that participants 
distinguished two time contexts, present (first example) and future (second example), 
when articulating business model misalignments: 
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In today’s lighting market you, as a user, you have nothing. And Spotify, in the music 
industry, did make it possible [without owning any music themselves] and that is 

exactly what we want to do as well. (New entrant, male, 43, far analogy)

Soon it will no longer be about the light posts and the hardware; light will still remain 
important, but it will be much more about how you can use the hardware to reach 

another goal. (New entrant, female, 48, near analogy)

When looking more closely at the implications of the source of the analogy on business 
model misalignments, we find that near analogies trigger more misalignments across 
both pools of participants compared to the far analogies, as Table 2.6 indicates and the 
following examples illustrate:

You can think of extra services that remove the sores of the customer, for example 
by completely lighting up a highway through leasing the light. For the ministry of 

infrastructure this might be a dream, but according to legislation and regulations, it 
is not possible yet. That is not going to happen. This requires more fine-tuning with 

stakeholders. (New entrant, male, 46, near analogy)

And then another problem is just that we [the incumbent] cannot offer that kind of 
infrastructure. We cannot provide energy. (Incumbent, female, 63, near analogy)

Prior research on analogical transfers demonstrated that far analogies are more difficult 
to make, since there are fewer superficial similarities between the source and the target 
(Blanchette & Dunbar, 2002; Gick & Holyoak, 1980). Yet, we also show that transfers of 
far analogies trigger fewer misalignments. This is somewhat counterintuitive since fewer 
superficial similarities for far analogies would likely also lead to more misalignment. 

Although both pools of participants offered equivalent amounts of business model 
misalignment statements, a significant difference arises between them in terms of the 
present and future contexts, as Tables 2.4 and 2.6 indicate. 

We [the incumbent] are still product-oriented and not service-oriented. (Incumbent, 
male, 42, near analogy)

So sorry [incumbent], I don’t know whether I can save you, maybe you won’t exist 
anymore in this new scenario, based on the questions I get from this case. I wonder 

whether these big corporations are going to be at the core of the market or whether 
the smaller flexible companies are going to be in charge? Essentially, these small 

companies are better able to address and solve the customers’ needs. They can then 
outsource production to the incumbents, similar to having Océ develop a print and 

paper solution, which confirms that these incumbents will remain the manufacturing 
factories they actually already are. (New entrant, female, 48, near analogy)
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This difference in terms of the temporal focus highlights a novel mechanism of how 
cognitive inertia hinders business model innovations in incumbents (Gilbert, 2005; 
Tripsas & Gavetti, 2000).

The large amount of statements made by participants allowed us to look more closely 
at the frequencies and implications of business model misalignments. Table 2.7 zooms 
in further into the statements that participants made to identify at the component level 
of value creation, delivery, and capture, which were aligned or were misaligned (i.e., did 
not fit) with the new business model target. Some components can easily be aligned (e.g., 
channels, value propositions, key partners), but others cannot (e.g., customer segments, 
customer relationships, cost structure). Aligned components signify that there is a match 
between the source and the target business model, while misaligned components show 
that there is a mismatch between the source and the target business model, e.g. that the 
cost structure of Spotify (i.e., royalties to record labels and artists) would not work in the 
lighting context of the incumbent. 

Table 2.7 Distribution of aligned and misaligned transfers per business model 
component.

Value Creation Value Delivery Value Capture

K
ey

 A
ct

iv
iti

es

K
ey

 P
ar

tn
er

s

K
ey

 
Re

so
ur

ce
s

C
ha

nn
el

s

C
us

to
m

er
 

Re
la

tio
ns

hi
ps

C
us

to
m

er
 

Se
gm

en
ts

V
al

ue
 

Pr
op

os
iti

on

C
os

t 
St

ru
ct

ur
e

Re
ve

nu
e 

St
re

am
s

Aligned 
Transfers

113 57 96 8 30 90 109 21 92

Misaligned 
Transfers

85 33 80 4 33 94 61 25 67

While exploration of misalignments in business model components is insightful, it may 
be even more interesting to explore patterns of misalignments involving at least two 
components. These patterns correspond to interrelations and interdependencies, which 
are essential for business model design, where business model misalignments highlight 
the difficulties associated with getting a business model design right (Zott et al., 2011). 
Table 2.8 highlights that the most frequent misalignment patterns involve value delivery 
and value capture; less frequent patterns tend to focus on value creation. Zooming in 
further, the value proposition, customer segments, and revenue streams components 
appear to be the ‘epicenters’ of misalignment, i.e. these components are enacted in most 
misaligned patterns. When transferred separately, business model components are most 
often aligned (as seen in Table 2.7), while misalignment was detected predominantly in 
combination with other components. A possible explanation for that could be that when 
two or three components are transferred at the same time, it may be easier to detect 
the misalignment between the source and the target business model. This suggests that 
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transfer of isolated business model components can potentially bring about flaws in the the 
newly designed business models since the potential misalignments would go unnoticed.

2.5 Discussion
A business model is a reflection of a firm’s strategy (Casadesus-Masanell & Ricart, 
2010; Zott et al., 2011), so it must change when an industry undergoes transformation. 
This change may very well be facilitated by analogical reasoning, by transferring 
business models that already underwent similar transformations (Martins et al., 
2015). Theory-wise analogies and business models share the same foundation, as the 
components of business models can be mapped to features of the analogical transfer, 
while the quintessence of both theories lies in the interconnected relationships between 
components/features (i.e., structural alignment in analogies) (Franke et al., 2014; 
Gentner, 1983; Grégoire et al., 2010). As demonstrated by the primary use of structural 
alignment for the analogical transfer of a business model innovation, a business model’s 
cognitive representation should not consist solely of components, but should primarily 
reflect the interaction among and within them. The analogical transfers provide 
structure to business model transfers, and the cognitive process facilitates a systematic 
approach to the often fuzzy process of business model innovation. Essentially, analogical 
reasoning creates the ‘box’ that is needed for thinking ‘outside the box’ (Eliasmith & 
Thagard, 2001; Yadav, Prabhu, & Chandy, 2007).

To explore the boundary conditions of the applicability of analogical reasoning in 
business model innovation (Glaser et al., 2016; Martins et al., 2015), we explored the 
three main variable parts in the analogical transfers of business models: (1) the party 
conducting the transfer, (2) the source of analogy, and (3) the resulting transfers to the 
target domain. We identified incumbency status, far source of analogy, and the business 
model misalignments (i.e., misfits between the source and the target in the transfer) 
as the main challenges. As a result, our study provides a micro-foundational lens for 
business model innovation, consistent with calls for further research on the micro-
foundations of strategy  (Felin & Foss, 2005; Foss, 2011).

2.5.1 Incumbency Status
The existing logic of an incumbent organization may hinder managers to make analogies 
from a source to a new target business model (Chesbrough & Rosenbloom, 2002; Gilbert, 
2005; Tripsas & Gavetti, 2000). Our results demonstrate a significant difference between 
the cognitive processes of people employed by incumbents versus new entrants to the 
ecosystem, while controlling for different types of experience and tenure. We propose 
two explanations, one rooted in economics and one in cognition. 

First, looking at the economics perspective, incumbent participants consider the 
consequences of business model innovation based on their current business model. 
Cannibalizing an existing business model could reduce their profitability, while the 
potentially new revenue streams from the innovative business model remain uncertain 
and hypothetical (Velu & Stiles, 2013). This uncertainty leads to fewer analogical 
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transfers. Second, looking at the cognitive perspective, the difficulties associated with 
creating business model innovations might be explained by cognitive inertia and 
adherence to a dominant logic. Cognitive inertia limits managers to using the existing 
business model as a starting point, even when external technological changes take place 
(Chesbrough, 2010; Martins et al., 2015). Cognitive conflicts arise when traditional and 
new business models are developed in parallel (Amit & Zott, 2001; Chesbrough, 2010; 
Gilbert, 2005), so managers focus on information that matches their organization’s 
dominant logic (Prahalad & Bettis, 1986). The incumbent participants have a preformed 
mental model of the environment and the role of their company; other participants 
instead are more open to different roles associated with business model innovation 
(Sosna et al., 2010). The participants representing new entrants were not limited by the 
incumbent’s dominant logic and thus were able to consider the source information in a 
broader context, such that they could make more innovative business models transfers.   

2.5.2 Far Source of Analogy
Far analogies are more difficult to make, however they generate more ideas that are anchored 
in novel revenue models. More specifically, participants focused significantly more on value 
creation and value delivery during the near analogy and more on value capture during the far 
analogy. Near analogies trigger more incremental solutions (Dahl & Moreau, 2002; Franke 
et al., 2014), and incremental business model innovations then likely originate in value 
creation and value delivery. That is, when an organization is searching for an incremental 
business model innovation, it might consider different key resources (value creation) or 
other customer segments (value delivery). But with the far analogy, participants provided 
significantly more value capture statements, describing how much of the total value an 
organization captures, as well as how (Zott & Amit, 2010). Our findings suggest that 
innovations in value capture may produce more radical business model innovations, as is 
implicitly supported by prior studies’ tendency to use business model innovation examples 
that clearly entail value capture, such as revenue models (Chesbrough & Rosenbloom, 2002; 
McGrath, 2010). More radical business model innovations also might be initiated through a 
change in the revenue model or cost structure, but further research should explore whether 
these findings hold and whether performance advantages persist across different contexts. 

2.5.3 Business Model Misalignments
In addition to alignable differences between the source and the target, which already 
have been shown to play a key role in other analogical reasoning processes, such as 
opportunity identification (Grégoire et al., 2010), our study highlights that business 
model misalignments (or misfits) play a crucial role in the business model innovation 
process. People actively filter commonalities and differences between the source 
and target, so that they can direct their cognitive processing toward information that 
is relevant for the task at hand (Gentner & Markman, 1997; Markman & Gentner, 
1997; Martins et al., 2015). Chesbrough (2010) argues that an organization focuses on 
information that matches its logic (i.e., alignment) but avoids conflicting information 
(i.e., misalignments or misfits). Similarly, analogical reasoning literature suggests that 
alignable differences are more salient than non-alignable differences (Gentner & Markman, 
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1997; Markman & Gentner, 1997). However, for business model innovation, our participants 
made nearly equal use of alignable differences and business model misalignments, whether 
they were from the incumbent or new entrants to the market. Inherent complexity and 
interdependencies between different components of the business model help explain 
this finding, suggesting that business models are among the most complex objects to be 
transferred using analogical reasoning. Additional research should study the influence of the 
context on the analogical reasoning process, and especially on misalignments. 

Both groups of participants focused equally on business model misalignment statements 
(both around 47%), but their locus of misalignment differed. The incumbent participants 
focused significantly more on the present context, whereas new entrants focused significantly 
more on the future context. By differentiating between present and future contexts, the 
participants acknowledged business models as dynamic constructs (Demil & Lecocq, 2010). 
People also tend to limit their search to local knowledge, including knowledge of their own 
market and their dominant field of expertise, when they perform creative problem-solving 
tasks (Franke et al., 2014; Laursen & Salter, 2006). Therefore, the incumbents’ familiarity with 
the existing market appears to make them more critical of business model innovations. It 
would be interesting for additional studies to analyze the antecedents and consequences of 
business model misalignments, which may have the potential to increase the usefulness of the 
ideas generated by explicating the boundaries and causal mechanisms.

2.6 Managerial Implications
Together, the findings provide interesting insights for the managers of incumbents, as 
well as other existing and new organizations. First, the verbal protocol method combined 
with analogical reasoning can be more than just a scientific method. With it, managers 
can combine knowledge from outside the organization, or even from other industries, 
to generate new business models for a specific context (Dahl & Moreau, 2002; Franke et 
al., 2014; Martins et al., 2015). Consistently, we observed revised mindsets during and 
after the verbal protocol sessions, suggesting that the verbal protocol method and the 
analogies generated in such sessions could be a change management tool in itself.

Second, the output of the verbal protocol sessions, i.e. the novel business models, can be 
part of an organization’s strategic approach to business model innovation. Other studies 
suggested that analogies could be used to legitimate a strategic change (Cornelissen, Holt, 
& Zundel, 2011). The business model innovations generated by the managers in this 
study were unique. They were distinct from the source, because they had been blended 
with the managers’ own prior experience and knowledge (Glaser et al., 2016). They also 
differed from state-of-the-art business models in the target context, because the specific 
analogy sources in this study pushed the managers to deviate from a dominant thinking 
pattern. Thus, the skillful implementation of business model innovation transfers can 
provide a unique source of competitive advantage (Martins et al., 2015). Participants 
also generated new solutions that may be implemented in their current work. Applying 
analogical reasoning in business model innovation can potentially reduce development 
costs, increase the speed of idea generation, and improve communication (Dahl & 
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Moreau, 2002; Franke et al., 2014). These advantages, later in the business model 
innovation trajectory, are compelling but remain to be scientifically validated.

2.7 Limitations and Future Research 
While we conducted this study with great care and rigor, each study design has its limitations, 
which could be addressed by further research. Business model literature distinguishes 
between cognitive and action-based perspectives (Baden-Fuller & Morgan, 2010; Berends et 
al., 2016); our contributions pertain to the cognitive perspective. It would be also promising 
to explore the effects of analogies during implementation phases, further along the trajectory. 
Drastic innovation efforts by incumbents need internal legitimization, and analogies can 
provide it (Cornelissen et al., 2011). Similarly, analogies might help communicate the essence 
of a novel product or service, such as when BMW positioned its ReachNow initiative as 
similar to Airbnb (McGee, 2016), or might be used to position organizations within a newly 
created space (Glaser et al., 2016). Analogies in communication likely evoke analogical 
reasoning among customers and may decrease the time needed to understand the new 
concept and increase retention (Gavetti et al., 2005; Miller & Lin, 2015).

By design, this study presented participants with a specific source and relevant details. 
In practice, managers and entrepreneurs are often confronted with overloads of 
information. The cognitive load and complexity also might influence the structural 
alignment process during business model innovation (Gavetti et al., 2005; Miller & 
Lin, 2014). However, by providing participants with a specific target context and 
relevant source information, we were able to lower the computational burden. It would 
be interesting to explore through future research how incumbent participants make 
analogical business model transfers when there is no specific source information.  

We find surprisingly extensive occurrence of business model misalignments: about half of 
the analogical transfers featured some form of boundary conditions, suggesting that the 
use of analogies in business model innovation is inherent to its complexity. It might also 
be interesting to investigate misalignments across various contexts and tasks, to explore 
characteristics that drive their appearance and form. Experimenting with the complexity 
of the source and other information can provide insights into how individuals approach 
(business model) innovation. Furthermore, the present and future contexts of business 
model misalignments appear relevant to business model innovation, but other settings 
may offer alternative explanations of the variety among business model misalignments.

To conclude, our results extend the scarce insights into analogical reasoning in business 
model innovation, while also providing insights for micro-foundation literature, in the 
form of new understanding of the effect of individual cognitive processes on business 
model innovation. We contribute to managerial cognition literature by demonstrating how 
analogical reasoning works in business model innovation and to what extent incumbency 
status and the far source of analogy hinder this process. We thereby offer new insights 
into incumbents’ struggles with business model innovation and reveal how the conceptual 
distance of an analogy (near versus far) influences business model innovation aspects.
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Abstract
Many incumbents are confronted with digital trends, such as Internet of Things, smart cities, 
and big data that demand faster and more complex innovation solutions. To digitally transform 
such incumbents require a more flexible and adaptive front end of innovation (FEI) with shorter 
product lifecycles and faster response time. Consequently, incumbents are increasingly adopting 
an Agile-Stage-Gate® hybrid model, combining agile project management with a formal gating 
process. While the applicability of agile to recognize and demonstrate the potential of a new 
opportunity has been shown, its effect on the transfer from the FEI to formal development within 
a hybrid setting has yet to be studied. This is important as the inter-organizational transfer is 
key to the dissemination of new innovations and corporate renewal. Against this background, 
we conducted an exploratory case study of eight FEI projects within an incumbent with smart 
city ambitions, collecting data through interviews, participants observations, workshops, 
and documents. We find that agile stimulates closer collaboration between Research and 
Development, which in turns makes the inter-organizational transfer easier. Although agile 
facilitates this transfer process, Development often is not properly organized, both in terms 
of resources and capabilities, to receive radical innovation transfers. These transfers are then 
bounced back to Research for further development, essentially making the line between Research 
and Development activities blurry. To still be able to transfer and achieve their performance 
targets, Research is driven towards more short-term, partial transfers.⁴  

4 Earlier versions of this chapter have been presented at the Innovation and Product Development 
Management Conference, Reykjavik, 2017, and the Academy of Management Annual Meeting, Chicago, 
2018. A draft patent application related to this research has been submitted: 'Lighting infrastructure-based 
monitoring system to measure moving noise peaks in space' (2017PF80142). Authors of this chapter are Kati 
Brock, Elke den Ouden, Fred Langerak, and Ksenia Podoynitsyna.
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3.1 Introduction
Major digitization trends such as big data, Internet of Things, and smart cities are 
providing attractive emerging markets, with many companies trying to capture their 
innovation and business potential. However, these markets are highly dynamic and 
surrounded by high uncertainty, where especially large established companies, i.e. 
incumbents, struggle to digitally transform (Burgers, Van Den Bosch, & Volberda, 2008; 
Raisch & Tushman, 2016; Svahn, Mathiassen, Lindgren, & Kane, 2017). Incumbents are 
inhibited by their existing organizational structures, processes and technology lock-in, 
which often makes them unable to quickly respond and produce the required radical 
innovations (Chesbrough & Rosenbloom, 2002; Muñoz & Cohen, 2016; O’Connor & 
Rice, 2013; Tripsas & Gavetti, 2000). To still achieve the necessary corporate renewal 
for a sustained competitive success, incumbents need to accelerate the ideation and 
growth of their (digital) front end innovations (FEI) (Burgers et al., 2008; Khurana & 
Rosenthal, 1998; Kim & Wilemon, 2002; Raisch & Tushman, 2016). Indeed, wasting 
time and resources in the FEI is expensive and can lead to missed opportunities (Eldred 
& McGrath, 1997a; Eliëns, Eling, Gelper, & Langerak, 2018). Managing this part of the 
innovation process well can deliver the necessary innovations needed for an incumbent 
to compete successfully against new entrants (Kim & Wilemon, 2002; Smith & 
Reinertsen, 1998).

However, traditional processes, such as Stage-Gate®, can hamper the Research teams 
working on such new, complex and uncertain markets, as Stage-Gate does not sufficiently 
accommodate front end needs, especially for (more) radical innovations (Nobelius 
& Trygg, 2002; Reid & De Brentani, 2004; Rigby et al., 2016; Sommer et al., 2015). To 
resolve this, incumbents are increasingly matching their FEI processes to those used in 
software development, especially agile (Cram & Newell, 2016; Rigby et al., 2016). The 
main idea behind agile is adapting to change “without planning activities too far into the 
future (plans that would invariably get changed)” (Cooper & Sommer, 2016, p. 519). This 
can provide incumbents with the flexibility needed to respond to emerging markets. By 
emphasizing experimentation and fast iterations together with the customer, conducted 
in short time-boxed sprints, agile presents an alternative to traditional plan-based project 
management approaches. Overall, the acclaimed benefits of agile include improvements 
in speed-to-market, development productivity, better internal team communication 
and morale, efficient planning, as well as improved customer feedback (Cooper, 2016; 
Karlström & Runeson, 2005, 2006). Adopting agile does, however, not necessarily mean 
abandoning Stage-Gate as both approaches can be combined, forming what is called an 
Agile-Stage-Gate® hybrid model (Cooper, 2014; Cooper & Sommer, 2016b; Sommer 
et al., 2015). Such a hybrid model incorporates features from both frameworks, where 
agile methods are implemented in certain stages of an incumbent’s Stage-Gate process 
to plan, manage, and execute their work (Cooper & Sommer, 2016a). Agile and Stage-
Gate pertain to different planning levels, but together the two approaches combine more 
rigid planning with iterative problem solving, as well as process control with productive 
experimentation (Sommer et al., 2015). Although the number of leading firms adopting 
agile in a Stage-Gate environment is rapidly increasing, the concept of a hybrid model 
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has, so far, received little academic attention, especially in the FEI part of the Stage-Gate 
model. Whether agile can really function as a panacea for overcoming the inertia in 
an incumbent’s FEI process, is yet to be empirically investigated (Cooper & Sommer, 
2016b). 

More specifically, just adopting agile in the FEI to discover new solutions is not 
sufficient, as the Stage-Gate process still requires the transfer of new ideas and concepts 
from the front end to formal development, i.e. from Research to Development (Du, 
Leten, Vanhaverbeke, & Lopez-Vega, 2014; Markham, 2013; Markham, Ward, Aiman-
Smith, & Kingon, 2010; Nobelius, 2004). Transferring front end innovations into formal 
development projects is very important for new product success (Markham, 2013) and an 
incumbent’s renewal and growth (Burgers et al., 2008). If the interface between Research 
and Development is managed well, it can lead to a double reward: an incumbent can 
develop more successful radical innovation initiatives and can discontinue unsuccessful 
initiatives earlier (Markham, 2013). 

Unfortunately, the transfer of radical innovations from Research to Development is 
often dubbed ‘ineffective’, ‘inappropriate’, or even ‘nonexistent’, and can inhibit or 
delay the subsequent development process (Eldred & McGrath, 1997b; Von Zedtwitz 
& Gassmann, 2002). Similarly, one of the main challenges of adopting agile outside a 
software environment is the “difficulty of ending or handing over projects” (Sommer et 
al., 2015, p.41), as it often is not clear what constitutes a done sprint (Cooper & Sommer, 
2016b). While the applicability of a hybrid model in the development stages of an 
incumbent’s innovation process has been studied both in a software and manufacturing 
context (Conforto & Amaral, 2016; Cooper, 2016; Sommer et al., 2015), the implications 
of agile on the FEI stage, and specifically on front end transfers, has, to the best of our 
knowledge, received no attention. 

Against this backdrop this study explores the implications of a hybrid model by 
specifically asking how agile influences radical front end transfers from Research to 
Development? In doing so, we respond to a recent call by Cooper & Sommer (2016) for 
more research on the implications of a hybrid model in the front end and to two calls for 
more research on transfers from Research to Development (Du et al., 2014; Markham, 
2013). Moreover, we contribute to the literature on the FEI, which is still not as well 
understood, organized and funded as the other phases of the innovation process (i.e., 
development and commercialization) (Eling & Herstatt, 2017; Markham et al., 2010).

Our study’s empirical setting is the FEI stage of the innovation process carried out in 
the Research department of a large incumbent in the lighting industry. This incumbent 
is confronted with mature core businesses and the commoditization of its traditional 
lighting products. The Research department, faced with the digital transformation of 
lighting, through LED, adopted agile to search for new growth opportunities in the smart 
city market, while still working in a Stage-Gate environment. Although Development 
depends on new, radical innovations for corporate renewal and long-term success, 
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Research struggles to transfer their radical innovations and new business opportunities 
to Development. Within this context, we use an exploratory, inductive case study 
approach to analyze eight radical front end Research projects conducted in a hybrid 
setting. 

We find that through agile Research and Development work more closely together. 
This allows Development to become more involved in the FEI and to share the value 
creation and decision making responsibility. However, Development struggles with the 
new nature of the transfer, i.e. software- and platform-driven innovations, as they do not 
have the resources or capabilities to develop the Research output further. This overall 
shift towards more software- and platform-driven innovations and the inflexibility of 
Development to move in a similar direction makes it more difficult for Research projects 
to transfer their results. As a consequence, the Research projects are driven towards 
more short-term and partial innovations, as their performance depends on transfers to 
Development.

The remainder of this paper is organized as follows: The next section looks into the 
theoretical implications of a hybrid model as well as transfers, while the third section 
specifies the methodological steps we took. Section four discusses the results of our study 
and the paper concludes with a discussion and conclusion. 

3.2 Relevant Theory
Incumbents facing a digital transformation are confronted with digital trends that open 
up new customer segments, but simultaneously demand more complex innovation 
solutions, more flexibility and adaptiveness, shorter product lifecycles, and faster 
response time (Sommer et al., 2015; Svahn et al., 2017). We specifically focus on smart 
cities that have emerged as one of the dominant digitization manifestations, with 
many companies, including incumbents, trying to enter this market (Cohen et al., 
2016; Visnjic, Neely, Cennamo, & Visnjic, 2016). Smart cities are still in an early stage 
of emergence, and as such are surrounded by high uncertainty and ambiguity. Despite 
that, cities are becoming a platform for the innovation economy, with smart cities 
materializing as an estimated $1,6 trillion market (Frost & Sullivan, 2014). Municipalities 
have large budgets and collect a significant amount of data on topics such as public 
safety, health, and infrastructure, among others (Almirall et al., 2016). Consequently, 
government organizations and ministries subsidize and grant additional research 
money for both companies and knowledge institutions, or a combination thereof, to 
investigate and contribute to the growth of smart cities. Essentially, cities can be seen 
as living laboratories where collaborative, innovative solutions are developed and tested 
(Muñoz & Cohen, 2016), which provides a highly attractive setting for an incumbent’s 
FEI activities. 

From an incumbent perspective, the potential of smart city innovations is typically 
explored in its Research (pre-development) department, to shield the exploratory FEI 
initiatives from the margin pressure of the Development department (Eisenmann 
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& Bower, 2000; Henderson, 2006; Iansiti & West, 1997). Due to the high uncertainty 
surrounding the smart city market and the demand for increased solution complexity 
and speed, such Research departments are searching for more flexible and efficient ways 
to manage their FEI. As a consequence, the current hardware development activities are 
morphing into software ones, distinguished by shorter and faster development iterations 
(Cooper, 2016). Especially agile has proven to be a promising project management 
framework, due its sense of urgency and its iterative trial-and-error nature that allows 
solution-finding as part of the innovation process (Cooper, 2016; Karlström & Runeson, 
2005; MacCormack et al., 2012; Sommer et al., 2015). Adopting agile, as said, does not 
mean discarding Stage-Gate, as both approaches can be combined into an Agile-Stage-
Gate hybrid model (Cooper, 2014; Cooper & Sommer, 2016b; Sommer et al., 2015). 
Such a hybrid model for physical products incorporates the values and elements of agile 
software development into the gating innovation process (Cooper, 2016; Cooper & 
Sommer, 2016b; Sommer et al., 2015). Research indicates that scrum is most frequently 
applied as the agile framework within such a hybrid model, as it focuses specifically on 
creative and adaptive teamwork in solving complex problems and is particularly easy to 
implement (Cooper & Sommer, 2016b; Rigby et al., 2016; Sommer et al., 2015). 

More specifically, scrum enforces that people are moved from their functional silos into 
self-managed and customer-focused cross-functional innovation teams that usually 
consist of three to nine people (Cooper & Sommer, 2016a; Rigby et al., 2016). The 
scrum framework of agile is, therefore, very suitable for the FEI activities conducted 
within the Research department, especially compared to other agile frameworks, such 
as lean development (concentrates on the continual elimination of waste) or kanban 
(emphasizes reduction of lead times and amount of work in process) (Rigby et al., 2016). 
More details on which agile elements are relevant to a hybrid model can be found in 
Appendix 2.1. Essentially, agile is used as a project management tool, with a focus on 
micro-planning that allows teams to execute projects in a focused and efficient manner, 
but with more of a ‘plan and build on the fly’ approach (Boehm & Turner, 2005; Sommer 
et al., 2015). The Stage-Gate framework is simultaneously used as a macro model that 
helps coordinate decisions across a portfolio of projects. This enables decision makers 
to select the right projects, prioritize projects, allocate resources to projects and 
communicate project results to marketing and senior management, mostly in the form 
of achieved transfers (Boehm & Turner, 2005; Cooper, 2016; Cooper & Sommer, 2016b; 
Sommer et al., 2015). 

Indeed, once a front end Research result has been achieved as outcome of the agile 
activities, the deliverable needs to be transferred to the Development department for 
further development and commercialization (Du, Leten, Vanhaverbeke, et al., 2014; 
Kim & Wilemon, 2002). Ideally, by splitting the Research and Development activities, 
incumbents benefit from economies of scale, reduced transaction costs between the 
departments, and more innovative research output (Argyres & Silverman, 2004; 
Von Zedtwitz & Gassmann, 2002). Unfortunately, the transfer has often been termed 
‘inefficient’ and ‘ineffective’ (Eldred & McGrath, 1997b; Von Zedtwitz & Gassmann, 
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2002). This is especially the case for the transfer of radical innovations, as the gap 
between Research and Development knowledge and activities is particularly large 
(Eldred & McGrath, 1997b; Iansiti, 1995; Magnusson & Johansson, 2008; O’Connor, 
Hyland, & Rice, 2004). The inability to effectively manage the transfer across the 
R&D interface has often been the reason behind many failed development projects, 
false starts, or project delays (Eldred & McGrath, 1997b). To consider the effects of 
agile on the transfer of radical front end innovations, three concepts are relevant to 
understanding the nature of transfers: (1) transfer management, (2) transfer scope, and 
(3) synchronization (Nobelius, 2004).  

3.2.1 Transfer Management
Transfer management discusses the roles and responsibilities of the different parties 
involved in the transfer process and how they are affected by a hybrid model. This 
section looks more closely at the how the transfer process is organized (Magnusson & 
Johansson, 2008). Looking at the parties involved in the transfer process, Development 
acts as an internal customer of the FEI results from Research. Development then takes 
the subsequent development upon itself, as it has a better understanding of market 
needs and can leverage on their experience of product launch. More specifically, a 
transfer involves documented evidence of its intended use from Research that can be 
accepted and taken over by a recipient in the Development department (Du et al., 2014). 
However, more complex products require more experimental strategies to explore the 
feasibility of a solution, which, on the one hand, makes agile a suitable approach, but, on 
the other hand, leads to more difficulties formalizing the (technology) transfer process 
(Magnusson & Johansson, 2008). 

In the past, Development, as the transfer recipient, could easily estimate the quality and 
impact of the Research transfer, as these were more closely linked to their core products. 
However, with the emergence of smart cities that require more digital innovations, 
Development often has difficulties assessing the quality, the applicability, and the 
commercialization potential of a new product or service and potential market impact 
upfront (Du et al., 2014; MacCormack et al., 2012). The Development department might 
even experience the transfer from Research as a competitive threat (Raisch & Tushman, 
2016) or struggle with the ‘not invented here’ syndrome (Gomory, 1989). Moreover, 
Nobelius (2004) finds that Development often does not use input from Research for 
further development, because they were ‘too late’, ‘too expensive’, or ‘lack system test’ (p. 
325). As a consequence, the gap between Development and Research activities has the 
potential to inhibit the transfer success (Cooper, 2011; Magnusson & Johansson, 2008). 
This is especially problematic for radical front end transfers in immature industries, 
such as smart cities, as they are influenced by great technological and market uncertainty 
(Iansiti, 1995). Indeed, one of the main difficulties with transferring results occurs when 
Research and Development are not well aligned, which can result in Development 
not being ready or willing to receive the exploratory results from Research (Nobelius, 
2004; O’Connor et al., 2004). But without transfers, the radical front end activities can 
be trapped in an endless cycle of search and change (Gupta, Smith, & Shalley, 2006; 
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Raisch & Tushman, 2016). Eldred & McGrath (1997), therefore, suggest that radical 
innovations require a more transparent process of how to accomplish a transfer, to be 
able to bridge this gap between Research and Development. Regardless of the difficulties 
surrounding transfers, they are still considered key to scaling front end innovations within 
an incumbent organization, and are seen as the key performance indicator for Research, 
as well as the single most important input for Development (Du et al., 2014; Magnusson 
& Johansson, 2008). Magnusson & Johansson (2008) suggest that there cannot be one 
standard approach to transfers and to this date we lack a more detailed perspective on how 
incumbents can deal with this complexity and what impact agile can have.

3.2.2 Transfer Scope
While the inter-organizational collaboration and the transfer from Research to 
Development is put under pressure by external new market pressures, the scope of the 
transfer (i.e., the deliverables that are shared) also changes when faced with a digital 
transformation. Whereas in traditional agile software environments the project teams 
deliver software functionality after each sprint, in product innovation environments it is 
not always possible to present a prototype to test. Instead, proof of concepts are often used, 
i.e. something tangible that potential customers can respond to (Cooper, 2016). For the 
early stages of the FEI the deliverables are relaxed even further, e.g. a market study or a 
technical feasibility analysis can then be considered as a deliverable after a ‘done sprint’, 
as long as it is something (i) tangible that can be reviewed by an expert, (ii) a customer 
can respond to, or (iii) management can see (Cooper, 2014; Cooper & Sommer, 2016a). 
However, the lack of clarity surrounding the definition of ‘done’ will not only affect the 
nature of the front end activities described by Markham et al. (2010), i.e. recognizing and 
demonstrating the commercial potential of a new opportunity, but also the FEI transfers 
from Research to Development. Still, many incumbents working with a hybrid model still 
use such transfers as key performance indicators of Research success. It remains unclear, 
whether the output of each agile sprint can be treated in the same way as a transfer or to 
what extent the agile way of working impacts the dictated transfer targets of Research. 
These are important questions to address, as many firms experience delays due to 
inefficient (technology) transfers (Nobelius, 2004; Nobelius & Trygg, 2002). 

3.2.3 Synchronization
Indeed, the alignment of time horizons between Research and Development, as well 
as when the right time is to transfer, are important. The issue of transfer timing and in 
which part of the innovation process agile can be used to its fullest extent, is covered 
through the concept of synchronization (Magnusson & Johansson, 2008). In practice, 
the hybrid model and the agile framework have mostly been applied for managing 
projects within the development and testing stages of the innovation process (Cooper, 
2016; Sommer et al., 2015). In these stages, the project has already passed the FEI stage 
and firms gain confidence that the projects will deliver working and demonstrable 
versions of a new product (Cooper & Sommer, 2016a). Agile enables the project 
team to deliver tangible results iteratively and progress consistently through to the 
commercialization stage. In line with this, the few empirical articles on the hybrid model 
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that exist have conducted case studies on the applicability of agile in these later stages 
of the Stage-Gate process (Karlström & Runeson, 2005, 2006; MacCormack et al., 2012; 
Sommer et al., 2015). However, we argue that agile is also highly suitable for the FEI, as it 
enables incumbents to reduce the high uncertainties associated with the FEI through fast 
iterations and experimentation. This becomes even more important in emerging, highly 
dynamic, and demanding environments, where complex product concepts rarely remain 
the same during the course of the FEI process. In these circumstances, agile allows for an 
early assessment of the feasibility of a concept, thereby saving costs and time, compared 
to adapting these changes later on in the development or commercialization phase, 
which ultimately strongly determines future product success (Cooper & Sommer, 2016a; 
Du et al., 2014; Markham, 2013). 

Although there is little (empirical) evidence for how much work needs to be done before 
a project can enter the formal development process (Markham, 2013), a transfer does 
not just happen naturally (Eldred & McGrath, 1997b). Consistent with Du et al. (2014) 
we state that a transfer has to fulfill the following criteria: 

• A transfer involves a written transfer plan agreed between the Research   
       project and the Development department at the beginning of the year.

• A transfer coincides with activities in the Development department that aim  
       to utilize the knowledge being transferred from the Research project.

• A transfer must conclude with an agreement from the receiving Development  
       department that the transfer has taken place and is complete.

Only when all three criteria are met, can a Research team transfer their deliverables 
to a receiving party within Development. Eldred & McGrath (1997b) show that the 
amount of time and work needed to transfer a radical new technology from Research to 
Development is often underestimated. It is assumed that a transfer can be accomplished 
by having the Research team document their work, organize a series of meetings to 
exchange information, and then transfer the deliverables to Development. However, 
most empirical examples have shown that this is rarely the case (Eldred & McGrath, 
1997b; Nobelius, 2004). With agile, the Research project teams are able to achieve results 
much earlier than was customary in the past, which can then be shared in the regular 
sharing sessions with the Development stakeholder. Although the Research team shares 
its results on a regular basis, they are unable to adhere to strict transfer criteria as the 
project team often has to wait until Development is ready to receive the deliverables. 
This makes the timing of when to transfer crucial for the success of a transfer (Nobelius, 
2004). Although the importance of transfers for product success and corporate renewal 
has been stressed numerous times, achieving and utilizing transfers remains a challenge 
to both Research and Development within an incumbent. So far, there has been little 
empirical evidence on how to improve the transfer process and it is also still unclear 
which role agile plays. 
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3.3 Methodology
The lack of prior research on a hybrid model and the impact of agile on front end 
transfers indicates this study’s novelty, but the fuzziness and dynamism of the FEI makes 
it challenging to study this phase of the new product development process (Eling & 
Herstatt, 2017; Kim & Wilemon, 2002). In such circumstance, an exploratory case study 
approach is especially appropriate and useful for developing theory on how complex 
innovation processes unfold (Langley, 1999; Yin, 2013). Such inductive studies are better 
able to answer ‘how’ questions than quantitative research (Lee, 1999). The case study 
approach also provides the opportunity to conduct in-depth investigations of several 
aspects and collect comprehensive, systematic information on how agile influences front 
end transfers from Research to Development (Eisenhardt, 1989; Merriam, 2000; Patton, 
1990). 

3.3.1 Research Setting and Sampling
The public lighting market was chosen as focal context as it has recently been disrupted 
by the introduction of LED technology. LED technology is solid state, which means 
that light comes directly from a semiconductor chip. As this is mounted on a circuit 
board a direct integration with other electronics, such as sensors, wireless chips and 
small computers, is possible. Essentially, this digitization of lighting, in combination 
with internet and open data, makes it possible to create new smart applications and 
business opportunities that go beyond lighting (Porter & Heppelmann, 2014). On 
top of that, the traditional business and innovation activities of a lighting incumbent 
(i.e., developing lighting products) are increasingly put under pressure through 
the commoditization of LED. These developments make connected LED smart-
grid networks and smart cities attractive new opportunities. In other words, LED 
technology, together with other digital technologies, functions as a catalyst for smart 
city innovations, promising more efficient, livable, smart cities that improve the 
quality of life for citizens and visitors (Cohen et al., 2016). This empirical setting 
provides a unique digital transformation context, in which public lighting incumbents 
rely heavily on new products and solutions from Research for new markets, such 
as smart cities, to diversify Development’s mature product portfolio and to achieve 
corporate renewal. The new opportunities make agile and hybrid models attractive 
and feasible alternatives to the current product-centric FEI activities and processes. 
As such, this setting allows us to gain in-depth insights to induce theory on the 
implications of agile for front end transfers.

For this purpose, we contacted one of the world’s largest lighting companies with smart 
city ambitions. The incumbent in question agreed to participate and granted access to 
the Research group working on smart city innovations. There are several reasons why we 
choose a single incumbent firm as a sample for our investigation. First, by focusing on one 
incumbent it is more likely to see exploratory FEI efforts transferred and scaled (Raisch & 
Tushman, 2016). Second, innovation processes, including research phases, performance 
measures, transfers and inter-organizational collaboration are specific to an incumbent, 
which would make comparing different incumbents very challenging, leading to less 
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accurate results (Eling, Langerak, & Griffin, 2013). Third, studying a single incumbent 
allows us to go into more depth and collect more fine-grained data (Du et al., 2014). 

The focal incumbent is organized into three large departments: Research, Development, 
and Marketing & Sales. The Research department conducts mainly radical innovation 
projects for new products, systems, and services across a set of domains, e.g. offices, 
retail, and public spaces. Currently, the FEI activities around smart cities are explored 
within a dedicated smart city group within the Research department. The Development 
department is split into several business units that each focus on product development, 
roadmaps, product extensions and commercialization. The Marketing & Sales 
department hosts the Marketing and Sales teams of the countries in which the incumbent 
conducts its business and is responsible for maintaining current customer relationships 
and finding new customers. 

Currently the smart city group hosts thirteen FEI projects within various urban contexts, 
including topics such as safety, crowd management and mobility. Only projects that 
applied agile were included in our analysis, leaving us with eight smart city projects. Each 
of the eight projects is given equal priority by the smart cities Research group, as the 
Development department has high expectations in terms of their strategic contribution. 
An overview of the project details, including the amount and types of transfers in 2016, 
can be found in Table 3.1. A more detailed description of the projects can be found in 
Appendix 2.2.

Table 3.1 Project descriptives.
# Project 

Name
Project 

Initiation
Transfer 
Recipient

Number of 
Transfers 

2016

Type of Transfers

1 Project A Marketing & Sales Development 2 value proposition, 
knowledge transfer

2 Project B Marketing & Sales Development 2 market research, value 
proposition

3 Project C Development Development 1 market research
4 Project D Development Development 1 value proposition
5 Project E Marketing & Sales Marketing & Sales 1 project delivery
6 Project F Marketing & Sales Development 1 project delivery
7 Project G Marketing & Sales Development 1 technology transfer

8 Project H Research Development 4
three technology transfers, 

knowledge transfer

3.3.2 Data Collection
To collect data we used several sources: (1) semi-structured interviews; (2) participant 
observations; (3) attending workshops, conferences, and department meetings; and (4) 
public and non-public documents (Table 3.2). By using multiple sources of evidence we 
are able to develop a fine-grained view of the influence of agile on front end transfers and 
are able to triangulate our findings.
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Table 3.2 Overview of different types of data sources and how they  
were used in the analysis.

Source Type of Data Use in Analysis

Semi-structured 
interviews

26 interviews at research facility 
and headquarters of incumbent 

between 2016 and 2017, resulting 
in 365 pages of transcripts

Familiarizing ourselves with the different 
projects and the hybrid setting and 

investigate the influence of agile on front end 
transfers. Interviews with program managers 
were aimed at understanding the impact of 

agile on transfers across departments. Senior 
researchers and new business developers 

provided more in-depth insights into how 
the different projects apply agile and how 

they handle front end transfers.

Participant observation 
at Research facilities

About 1600 hours of participant 
observations at Research facilities

Becoming familiar with the different projects 
to better assess inputs from the informants 

and establish trust with informants. 
Being able to observe the progress of the 
different projects and through informal 

ad hoc interviews discuss advantages 
and disadvantages of agile and front end 

transfers.

Workshops, 
conferences, and 

department meetings

12 workshops, 5 conferences, and 
7 department meetings between 

2015 and 2017

Attending workshops, conferences, and 
department meetings to understand how the 
smart cities Research group and the projects 

reflect on their achievements, including 
working in agile and transferred results. The 

different project members also discussed 
their struggles in connecting and transferring 
to Development. Two workshops specifically 
discussed how to implement working in agile 
throughout the Research department of the 

incumbent.

Non-public documents
More than 500 slides of internal 
documentations about projects 

and project results (confidential)

For the sake of triangulation and deepening 
the validity of the interpretation, project 

materials and information shared internally 
between the project team members and with 

other project stakeholders was studied.

Public documents
Press releases and coverages of 

projects

Tracking the external communication on 
the results of the projects, including both 

company documentations and independent 
sources.
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Interviews
To identify potential informants with in-depth knowledge for this study the first author 
met with the head of the smart city group. These people were approached for interviews 
and for providing documentation on the projects. In total the first author conducted 
26 interviews, from various hierarchical levels, functional areas, and geographies 
(Eisenhardt & Graebner, 2007) (Appendix 2.3). The choice of interviewing both at the 
strategic and operational level was deliberate, as managers typically implement a new 
way of working (i.e., agile) without experiencing or practicing these daily themselves 
(Aagaard, 2017), while also not being part of the transfer process. Project members, on 
the other hand, can provide hands-on experience for both agile and transfers to ensure a 
broader scope on the benefits and challenges of a hybrid model. 

The semi-structured interviews were intentionally kept broad to investigate how agile 
influences the front end transfers (Khurana & Rosenthal, 1998). We used open-ended 
questions to invite the interviewees to talk about an issue instead of driving them in a 
pre-determined direction. More specifically, two types of protocols were developed, 
one for the higher-level innovation managers and their Development counterparts, 
including R&D managers and segment managers, and one for the project team members 
(Appendix 2.4). The first focused on the impact of a hybrid model across departments 
and the role of transfers in determining the performance of the Research teams. The 
second focused on the applicability of agile, project process, relationship with other 
stakeholders, and transfers (including transfer scope and timing). The interview 
protocol adapted as the primary author familiarized herself with the participants’ 
vocabulary. The interviews typically lasted for one hour, were recorded, and then 
transcribed by a professional transcription service provider, resulting in 365 pages of 
transcripts, but excluding an extensive amount of additional notes taken during the 
interviews. After each interview the first author summarized her notes and findings. 
Overall, the interviews covered 80 different perspectives of the eight FEI projects, as 
interviewees were involved in more than one project at a time. To address potential 
informant bias we, first, collected retrospective data that provided more observations 
and better groundings, and combined it with real time data to mitigate retrospective bias 
(Eisenhardt & Graebner, 2007; Miller, Cardinal, & Glick, 1997). Second, by choosing 
informants from multiple hierarchical levels, different functions, and departments 
it was possible to appease subject bias, while familiarizing ourselves with the different 
perspectives (Golden, 1992; Raisch & Tushman, 2016). Third, we triangulated our data 
with participant observations, workshops, conferences, department meetings, and 
archival data, which allowed us to crosscheck our data to increase accuracy (Rowley, 
2002). 

Participant Observations at Research Facilities
Participant observations played a fundamental role in understanding how agile 
influences front end transfers. Fortunately, the incumbent allowed us unlimited access 
to the eight projects and project members. Through this the first author was able to 
perceive the reality from the viewpoints of informants ‘inside’ a case, while the other 
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authors took the ‘outsider’ role (Bartunek & Louis, 1996; Yin, 2013). Through this 
insider-outsider research approach, informants were more likely to engage when talking 
to an insider, while the outsider perspective strengthened the systematic interpretation 
of the data. Our observations at the incumbent began in November 2014, when the first 
front end projects for smart city innovations were initiated. The first author became an 
insider by visiting the Research group one to two days a week for a period of 33 months, 
interacting regularly with the different project members (Appendix 2.5). During these 
visits, a large number of ad hoc interviews and informal conversations with people part 
of the projects and the department were held. This allowed the first author to create a 
sense of trust with the project members (i.e., our informants) that inspired them to share 
information and experiences working in agile and achieving transfer targets more freely. 
To limit the potential bias, the findings from the participant observations were discussed 
with the other authors, who remained more impartial (Bartunek & Louis, 1996).

Workshops, Conferences, and Department Meetings
As part of the participant observation, the first author took part in several workshops, 
conferences, and department meetings, where the smart city group reflected on their 
achievements and struggles related to the agile way of working and transfers (Appendix 
2.6). Workshops ranged from formal agile trainings to more informal team workshops 
with a dinner or a recreation day. Attending those workshops and meetings created 
an additional sense of trust and allowed for a more fine-grained understanding of the 
projects and the FEI process.  

Non-Public and Public Documentation
During the course of this research we secured access to a wide range of non-public, 
internal documentation on the different projects. These highly confidential documents 
included sharing session presentations at the end of a sprint, market analyses, 
transfer presentations, yearly planning presentations, invention disclosures, strategy 
presentations, as well as department meeting presentations. We also analyzed several 
published materials that were available on the different projects, inducing press releases, 
tender documents, and white papers.

3.3.3 Data Analysis
To interpret our qualitative data we executed several iterations between the data and an 
emerging structure of theoretical arguments (Charmaz, 2006; Glaser & Strauss, 1967; 
Miles & Huberman, 1994; Strauss & Corbin, 1990). More specifically, we moved from 
very detailed empirical readings to greater generality in three rounds of coding (Coffey 
& Atkinson, 1996; Gioia, Corley, & Hamilton, 2013; Stigliani & Ravasi, 2012).

Step 1: Developing provisional categories and first-order codes
The first analytical step was conducted iteratively during the data collection period. We 
used the interview transcripts as primary data for the analysis and added the field notes 
and other data to support and refine the interpretation of emerging categories. Later, this 
also guided the integration of categories into an overall model (Stigliani & Ravasi, 2012). 
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More specifically, we openly coded statements, i.e. rough passages of words, phrases, 
terms, or labels, related to our informants’ views on agile and a hybrid model in relation 
to front end transfers (Locke, 2001). To systematize the data coding, we used NVivo, 
which enabled us to collect and cross-reference the emerging codes. We then reread the 
transcripts multiple times to identify similarities and differences between informants, 
marking each phrase or passage with informant-centric ‘in vivo’ terms. These in vivo 
codes were collapsed into first-order categories until no additional distinct conceptual 
patterns emerged. Through this approach, we were able to constantly compare multiple 
informants over time to detect conceptual patterns (Charmaz, 2006; Glaser & Strauss, 
1967). Moreover, the authors discussed all differences in opinion, where the insider-
outsider approach contributed to keeping “each other honest – or at least more conscious 
than a single party working alone may easily achieve.” (Bartunek & Louis, 1996: p. 62). 
This process prohibited a bias towards overidentifying particular interpretations and 
enabled an intersubjective agreement (van Burg, Berends, & van Raaij, 2014). The 
empirical observations, presented in Table 3.3, are examples of such open codes.

Table 3.3 Dimensions, categories, and quotations.
Second-Order 

Concepts
First-Order  

Codes
Representative Quotes

Aggregate dimension: concepts that influence how a transfer takes place, i.e. transfer management

Inter-
organizational 
collaboration

Agile leads 
to closer and 
more frequent 
involvement 
between Research 
and Development

So it is sometimes quite a challenge to speak to those people [from 
Development]. But that does get better because [with agile] you try to 
deliver value every six weeks. And if they acknowledge that value it will also 
become interesting for those people [from Development]. But then again, 
the sooner and the more short-term is, the more they will like it. (Project 
Manager, Research)
And besides, I think it’s good that we’re moving towards the agile way-of-
working, but it does not mean that it is a magic concept. And I also look 
within Research there too...I am very pleased with the review meetings, the 
six-weekly feedbacks and then the adjustments you have to make. (Segment 
Manager, Development)
We probably have at least another Research meeting every week on various 
other things...It might not always be long but almost every week there is 
some project that needs some feedback or something. The agile way of 
working does increase the interaction moments, but it’s also good because 
it keeps us connected on what do we want to achieve, so I think. (Segment 
Manager, Development)

In the past, we mostly had projects that stood alone, like my projects. But 
now what you see now with [project F], the influence from Development 
is much greater, where you have Development, the CBAs, who all want 
certain things. That is new. (Project Manager, Research)

Too close 
collaboration 
inhibits radicalness 
and flexibility of 
working in agile

So what I actually think now is that the level at which the project is 
currently running, the level at which we are, is here [at the explore level]. 
But the involvement of Development is already very high, too high as far 
as I’m concerned. On the one hand, this is favorable because they then see 
enough merit in the propositions...but it is still a very fuzzy process. You 
try something and that fails, you try something else and that fails also and 
so you build a very high expectation pattern and pressure on that project. 
(Project Manager, Research)
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Table 3.3 Dimensions, categories, and quotations.
Second-Order 

Concepts
First-Order  

Codes
Representative Quotes

I am responsible for the strategy in my segments, but [to determine] what 
the developments will be in five years’ time, basically is Research work. I 
do not want to concern myself too much with that. I actually want to 
make sure that they come with the right inputs. (Segment Manager, 
Development)
And somehow you have to be very careful, because I always see that as a 
kind of risk, something I find difficult. Say, you know, we are researchers, 
so you have to think ahead, three years ahead. But you also have to deal 
with the problems of today’s customers and with the most important 
stakeholder [i.e., Development]. You always have to think okay, that what 
I am now discussing with this stakeholder, is that only interesting for him, 
for what he is doing now? Or is it interesting for us and ultimately for 
him, because we can come up with something new? And that is just really 
difficult. Because you cannot always say, no. Because then you put that 
relationship under pressure. (Scientist, Research)

Joint value creation 
and knowledge 
sharing between 
Research, 
Development, and 
Marketing & Sales

So in that case, we’re trying to refine an organizational chart for that 
project and who does what and who signs off on what and how do we do 
work. And we still have people on all angles needing to contribute, you 
have the Marketing & Sales people, you have Development, you have 
legal, you have a lot of other people involved in addition to the Research 
team. Research takes over project management, project delivery, the 
technical development, all of it, essentially. In this case development, value 
proposition, in close collaboration with Development. (Segment Manager, 
Development)
But Development has to be working with the Markets otherwise something 
is not working, right. So Development should be working with the 
Markets and then should be working with Research. They all should be 
working together. But if one of them is excluded, then you basically have a 
mismatch. (Segment Manager, Development)
They [Development] are pretty much people who, you know, do know to 
all the details of lighting [products], so they can answer all questions with 
respect to the lighting part, but you start asking them step left, step right, 
they find it difficult. In fact, all the business development work is done by 
us [Research] and the Market. (Scientist, Research)
But I also think it is very important that people, that we inform them, so 
every two or three months, [New Business Developer] always updates the 
entire [project A] team on what we are doing, including the Development 
and Market pieces. (Segment Manager, Development)
And then together with Development, because if you did that yourself [as 
Research] and you put a lot of effort into that, then you present it, yes, that 
just will not work. And that is not how it should work, I believe. It should 
go a bit back and forth between Development and us, where you also have 
teach your [Development] stakeholders. (Scientist, Research)

Champions

Market champions 
help in initiating 
and executing 
innovation projects

It was initiated from the Market and he [the account manager] contacted 
Research, which was quite unusual at the time, because he could not fulfil 
the full, let’s say, potential from Development. So, he basically recognized 
that what Development has is not what customers want, there is a big gap...
He jumped over Development, lots of clashes with Development obviously. 
When Markets start promising something and Development still needs to 
deliver and then they cannot, so then the problem starts. So, he was looking 
for Research to help out. (Scientist, Research)
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Table 3.3 Dimensions, categories, and quotations.
Second-Order 

Concepts
First-Order  

Codes
Representative Quotes

The Dutch Market people were always more kind of innovators, in a sense. 
That probably depends on the type of people they were selecting there. 
The UK Market is also quite advanced in that respect. It all depends on the 
people. So it’s actually despite, not because of the organization, but despite 
sometimes you are lucky to get some people who are a little bit more 
thinking ahead. (Scientist, Research)
You have to manage that very well as a sales person and not everybody can 
do that. Because it is very risky. (Segment Manager, Development)
I talked with the sales leader there and he said, wait a second, actually 
they’re [account managers] super motivated [to work on innovation 
projects], because right now we’re under tons of pressure, because they 
have local manufacturers, who are basically undercutting us on price, 
and who potentially have local employees, they have local businesses that 
they’re employing. So actually the sales people are, and should be, and I 
think will be more involved, based on what we’re seeing on how many more 
pilot requests we’re getting, I think it’s changing. I think they’re going to be 
increasingly interested in these things. (Segment Manager, Development)

Development 
champions 
act as transfer 
recipient and 
their involvement 
increases transfer 
likelihood for 
Research

So [segment manager from Development] was assigned to be responsible 
for smart cities. For them [Development] it’s still kind of vaguely defined 
thing, but at least it was a place with whom we can talk to. So she’s become 
a receiving part of all knowledge, transferring roadmaps, transferring  
propositions of Project C, she’s doing to the pilot projects, too. So it all 
happens due to the fact that we have such person in place, otherwise it 
would be impossible. (Scientist, Research)

So the more I as an [internal] client, as a transfer recipient, really want 
to get out, the more I, let’s say, push that you [the Research team] deliver 
something, the sooner the transfer will take place. Well not the sooner, I do 
not want to say that, but then the more likely it is that the transfer will take 
place. (Scientist, Research)
In most cases I think it’s mostly researchers executing and Development is 
really just accepting the results and hopefully has parallel work going on, 
where those results can land. I think that’s the hard part. It’s making sure 
that there is someone on the other end waiting for that information, or 
someone who is ready to act on that information. If there is not, then it gets 
lost. (Segment Manager, Development)

Customer
Making innovation 
tangible to 
customer

It does not mean that those [account managers] in the Netherlands are 
so far developed to sell those [innovations] in this way, I don’t think that 
we have such people to sell purely innovation. Innovation is even more 
difficult to sell than [products], because it is nothing at all, it is an empty 
shell. You cannot hold it. (Segment Manager, Development)
As for a kind of concepts, that’s what we’re transferring so far, if you look 
at all our projects. So it’s pretty much PowerPoint knowledge, nothing 
tangible, nothing to touch. (Scientist, Research)
So we have to be careful that we do not want to mix Research too much 
with commercial activities. And you can use Research in your deals, by 
saying okay, we sell this and we also work towards the future. But you 
cannot promise every customer innovation, because then - If you promise 
every customer innovation, are you going to test it everywhere? I mean 
that’s not going to work. (Segment Manager, Development)



NEW BUSINESS DEVELOPMENT FOR SMART CITIES

76

Table 3.3 Dimensions, categories, and quotations.
Second-Order 

Concepts
First-Order  

Codes
Representative Quotes

Building customer 
relationships (with 
lead customers)

And you keep a door open to innovate, but then the difference is that 
you then ideally or at least, that’s the plan, you innovate with your end 
costumer. Cause the pilot is all there. You already have a partnership with 
a city and together with them you’ll research and figure out what makes 
sense and what not. Rather than sitting behind your desk for years, to figure 
out what should be done. (Scientist, Research)
The strategies that were conceived when it comes to pilots, is that we only 
do a pilot if there is a party [a municipality] that is also committed to 
explore it in depth with us. So to start a co-creation project in a good way, 
we say we need a committed partner [municipality], where we are going to 
solve his need. And the proof for that is that the municipality pays for it. 
(Scientist, Research)
So it’s always nice to have something of a lead idea or a lead customer or a 
lead focus. (Project Manager, Research)
In the past, according to me, three out of a hundred research projects 
ultimately became real projects. And now we want to let every project 
land [within Development]. And that is nice, I would also love that, but 
that does not mean that the customer will always pay for it. Because then 
there really has to be value for him in the end. You are not doing something 
commercial, so we also have no certainty that we can maintain it to the 
future. This is a pilot project. (Segment Manager, Development)
I really do believe in the agile processes. And if you already have an existing 
[technological] system, which you’re going to extend, you start using 
customer features, feedback, really innovating with customers, then it will 
work. (Segment Manager, Development)

Working together 
with municipalities 
makes innovations 
slow

They [the municipality] are super slow and you know, it’s really, really 
slow. It’s slow here [in project F] too if you’re, I mean, government is 
always slow, it’s just mostly slow. I don’t know what else to say. And it’s 
just sales people getting meetings, getting in front of them, having the 
conversation, you know, moving to the next step. Yes, anyway, it’s just 
slow. It’s shockingly slow. Yes, it’s frustrating. But that’s a general issue 
we have to deal with in public sales, right. So we have to be able to deal 
with long lead times, it’s only up to the government, it’s not a fast thing. 
(Segment Manager, Development)
I think these other pilots all require significant resources from our side, but 
also from the customer’s side. There is a big difference, in that respect. And 
a Development pilot, I mean, I don’t really think there is such a thing as a 
Development pilot, because with [incumbent products]a pilot is more like 
a trial period. You know like, test to buy...But that’s different I think with 
piloting new [smart city] technology, where you develop something new 
which in it, I mean I think we’re still very much trying to figure out if it’s 
feasible even. Because government procurement laws really don’t allow for 
this kind of work. (Segment Manager, Development)
The moment when you have a paying or a party that pays for innovation 
for your pilots, that means that it will actually invest and thus put the 
effort in that is needed to bring this proposition further. And everyone 
understands that and that is certainly important, but that does introduce a 
complexity in a process to start a pilot. We will not be able to just...Let me 
say it differently, we are dependent on a commercial deal, to be able to do a 
pilot. (Scientist, Research)
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Table 3.3 Dimensions, categories, and quotations.
Second-Order 

Concepts
First-Order  

Codes
Representative Quotes

Cross-functional 
project teams

Agile advocates 
stable cross-
functional teams 
that are able to 
build up domain 
knowledge

You need the domain knowledge. And they [Research managers] have 
chosen that, which future-wise has been very cleverly done a few years ago 
I think of [name head of Research], is that they chose to have the domain 
groups and that you then let people build knowledge in a specific field. 
(Scientist, Research)

That is why I said it is traditional, because in the past, Research has mainly 
dealt with technology, until they added the nice community of CBAs 
[concept business architects]. First, we added UI/UX people, because it 
was clear that we needed some interaction between the technology and its 
users. And then we recently added the concept business architect, who will 
start addressing the business part of the story within a domain. (Scientist, 
Research)
Just say okay, we’re going to look for customers in the markets, so really 
a certain type of customer who is not yet a [name incumbent] customer, 
and that’s what we’re going to do with them [i.e., experiment]. Then you 
[as Research] should also have to have a bit more sales people within 
Research, which you do not actually have now...And you should actually 
have someone who can sell that innovation in a certain way, who can give 
support in that. (Segment Manager, Development)

Agile project teams 
are able to develop 
more complex and 
complete solutions

So you partly see that in the past Research was really the old traditional 
Research and it really was more about technical innovation. Now you also 
see more of the business side being done in Research, because Development 
says yes that’s nice that you can do something technically, but you really 
have to develop that if we want to gain something from it. That is why you 
see more [business challenges] being solved at Research. (Project Manager, 
Research)
Again, based on the fact that we are not so much emotionally attached to 
lighting, I think nobody from our team actually is an expert in lighting...
Then we are a little bit less biased to the lighting part. So we by definition 
have people who are outside-the-box thinkers, because we don’t have a box. 
We were never in the box. (Scientist, Research)
What I actually did in that project is that I have a lot more, and that fits a bit 
with the agile philosophy, too, so that you create much more stable teams 
with a certain specialization, e.g. the smart cities team. And then you are 
flexible with the content you give to that team every year or every quarter. 
(Program Manager, Research)
You have business developers, who are a bit more diverse in this fussy high 
tech, rather than just the product itself. Not everybody but yeah, find the 
right guys, who are responsive and collaborative. This new breed of people 
are actually looking for non-release stuff, for things which are not standard 
to be able to go about and impress and get them more chances on their side. 
(Senior Scientist, Research)

Cross-functional 
teams help in 
connecting to 
Development and 
Marketing & Sales

And then he [the group manager] observed this gap and said hey, we need 
to bridge this gap [between Research and Development], because we have 
trouble with transferring our stuff and we need to start expanding more. So 
he basically observed hey, what are the competences needed to fill in these 
gaps. And CBA’s [concept business architects] were created. (Scientist, 
Research)
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Table 3.3 Dimensions, categories, and quotations.
Second-Order 

Concepts
First-Order  

Codes
Representative Quotes

So with [name New Business Developer], that’s just fine if he goes straight 
to the Markets. Because he also worked in a Market and in Development, 
so he knows how it works. If you have only worked in Research, then you 
think- Then you look very much from the Research perspective at your 
work. If you have only worked in Development or in the Market, you 
always look only from that perspective. Yes, you have to be able to respect 
why things happen or why not. (Segment Manager, Development)
And what we actually do with the team at Research is that we look five 
years ahead to where we want to get, and see where they can contribute to 
the strategy.. So there you often have to have a very good balance between 
where you go now, when you make an investment, where are you going 
to earn money. We do this with Research together as they will conduct 
research for us in the different application areas. (Segment Manager, 
Development)

Aggregate dimension: concepts that influence what is transferred, i.e. transfer scope

Business model

Focus lies on 
delivering 
continuous 
innovation instead 
of one-time of-
the-shelf (product) 
sales

It is simply made on request. So it is not scalable. It is a one-off. And it 
[i.e., the solution] is special and it looks good, but when the shit hits the 
fan or one of the partners leaves, yes, how are you going to keep the system 
running? (Scientist, Research)

So now Development is kind of losing the capability [of business model 
innovation], they have no effect. So basically we [Research] start taking 
over kind of this, let’s say, business development part. I think they never 
had it in the fact that, because if you are for a long time doing traditional 
business, established business, like lighting, then more or less all your 
business models are fixed, your customer segment is fixed, so the needs are 
clear. It’s in a way a product feature innovation. This way they are more 
reactive. (Scientist, Research)
So you see that someone like [account manager name] is completely 
focused on that [commercial deals], because extra money comes in there. 
Because he has already sold the rest. So we have to force [account manager 
name] a bit. Although we understand his role, he must not forget the 
rest, because this is now a continuous engagement. Because it is now a 
continuous engagement, so it is no longer transactional. So do not forget. 
It is very tempting to get new deals, but in the meantime you have to deliver 
the others. (Scientist, Research)

Complexity 
of solutions is 
increasing

I try to steer [the Research team] a little so that they think very carefully 
about how we can keep the flexibility in the business model, until the last 
moment. Because ultimately what you see happening is that Development 
eventually goes into the development process and takes the decisions of 
how we are going to bring this to the market? Is that a feature in a system or 
is it a managed service or is that a data sale to another party in the city? And 
maybe a bit of integration. This [business model] is ultimately the decision 
that is taken in development process, so as Research we must ensure that we 
have flexible building blocks, which support all those different possibilities 
as much as possible. (Program Manager, Research)
They [i.e., Development] ask you who wants to pay for what? Which should 
be part of our value proposition. And then if you can answer that, then they 
will ask you but how much? And so then it starts getting more and more 
complicated. (Scientist, Research)



CHAPTER 3 | RADICAL FRONT END TRANSFERS FROM R TO D: THE IMPACT OF AGILE

79

Table 3.3 Dimensions, categories, and quotations.
Second-Order 

Concepts
First-Order  

Codes
Representative Quotes

The world is becoming increasingly complex. Go to market strategy for a 
light bulb is not that impressive. But as soon as you end up with something, 
in a much more complex world, where competitors are not necessarily a 
light producer, but could be anything so to say, then you have to deal with 
many other factors. (Scientist, Research)

Difficult to rely 
on business case 
and model for non-
existing market

We just put something on a paper [for the business case], because it’s not 
real yet. That’s what all the start-up books are telling you about, forget the 
damn business case. But anyway, people [from Development] asked, we 
put something in, nobody looked ever again. So they’re happy, we get them 
of our backs and we went back to doing what we did. (Scientist, Research)
For example, acoustic, was is that? 1 million, 10 million, 100 million? Is 
it Europe, America, Asia? So, I think, every number between 1 and 100 
is equally relevant to me. Then I say, well you can look at market size 
and maybe the right-to-play [of incumbent] and whether we can sell it 
somehow? (R&D Manager, Development)
When I understand [name segment manager] correctly, then smart cities 
will be worth 1 million in 2020 to our company. In that time our current 
system makes 500 million. But is she right? 1 million, based on what? 
Based on project F only. That’s why business case is always difficult. (R&D 
Manager, Development)

Key Performance 
Indicators 
(KPIs)

Potential 
champions are 
not incentivized 
to invest time in 
Research projects

It has really been this sort of huge push on our dependency on the Market 
people to set up these meetings, because we can’t go over their heads to 
their own customers, right? But it’s also difficult for them because their 
incentives to invest time and innovation is limited. (Segment Manager, 
Development)
We [from Research] are a little bit less biased towards the lighting part. So 
we, by definition, have people who are outside-the-box thinkers, because 
we don’t have a box. We were never in the box. So for us, it’s easy, while 
for people who are from Development it’s much harder to think beyond 
their, let’s say, knowledge space, traditional knowledge space [of lighting 
products]. And probably they also don’t have much of kind of KPI’s to do 
so. So again, they [Development people] are not incentivized properly to do 
this. They say it’s too big step for them, therefore, for whatever big step we 
need Research. (Scientist, Research)
So it’s actually despite, not because of the organization, but despite 
sometimes you are lucky to get some people [in the Market], who are a little 
bit more thinking ahead. But that was not the KPI’s, that was not something 
that they won us on, just pure their own initiative. So no support from the 
organization [i.e., from Development]. (Scientist, Research)

Difficult to cover 
complexity of 
new propositions 
and agile way of 
working with KPIs

And now of course everything is shifted to agile. That changes things, I 
think a bit, because it’s sort of unclear when do you transfer and what do 
you transfer? (Segment Manager, Development)

My role [within Development] is to get as much good stuff out of Research 
as possible…And when I tell my manager I don’t only do [technology] 
concepts, but also value propositions or thought leadership paper, then 
they tell me "Well, [name participant], but tell me what really important 
things did you do [at Research]? I want you to get at least one breakthrough 
technology out of these people [from Research]." And then I told him, what 
about a thought leadership paper? Or a service?  No that’s all to fluffy [for 
Development]. (R&D Manager, Development)
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And then from [participant name] I get told that every city is different 
again. Unbelievably complex. I think that it’s not possible to cover this 
complexity with KPIs anymore, I think, we just need experience. And you 
just need your intuition and experience. (R&D Manager, Development)

Transfers as 
Research KPIs, 
with little relevance 
to Development

And a transfer is a very internally regulated process for Research. Because 
Development is not concerned whether we have a transfer yes or no. But 
we still must be able to show ourselves that we are adding value. (Scientist, 
Research)
Because most of the time I think they’re [i.e., transfers] a kind of a joke. 
I mean basically we’re trying to- To me they’re are not as such transfers 
but project completions. At least that’s how I think about them...The only 
interaction I have with transfers is someone [within Research] trying to 
finish their project, who comes to me and asks me whether I can say that 
I transferred this and that we are done. (Segment Manager, Development)
With a little bit of extension that allows us then to research and already 
deploy something, so that we can give Development something to talk 
about and which keeps them happy. This also gives us something to show 
and then you satisfied the main KPI Research has like transfers and all kind 
of difficult stuff, which you are forced into. (Scientist, Research)
And yes, [Development stakeholder name] always found that [transfers 
are] very strange, as he thought that we just agreed on what we do and now 
he has to send an extra e-mail that he agrees with the transfer and have to 
do a dance. Yes, well, I’ve told him, just do it, then everyone is happy and 
then we just do it that way. (Project Manager, Research)
You [the account manager] have brought in your tender. And we as 
Research have contributed to this and can you please sign the official 
transfer, because then I can walk to my management, my Research 
management, look, my external party says that I’ve been doing well. The 
transfer is pure, pure, purely Research-oriented. (Scientist, Research)

Definition of 
done

Pre-defining 
deliverables 
(i.e., milestone 
and transfer 
targets) inhibits 
the flexibility of 
working in agile

There is just a clash between, well, I would not even call it very traditional, 
but just the fairly normal way of committing. We now call it traditional. 
This is what you deliver this year. But, you are in an environment where 
you do not always know whether you are right. And so with this agile way 
this is made even more obvious. So you commit to something you do not 
know, know for sure, you want to try and you do it too. But there are always 
factors that ensure that you cannot achieve a transfer. (Scientist, Research)
And then you say yes, of those, those and those [projects] that many 
percent [of the projects] have to achieve a transfer, you want to get a 
transfer. Totally not agile, but well, that is the old system. So I wonder 
how they are going to solve that. That is still such a waterfall approach. 
(Scientist, Research)
At the beginning of the year I might have already defined my transfer, so 
transfers are a bit old-fashioned. On the other hand, it is also good to set 
yourself high level goals, but they can just change during the year. So in my 
proposals I have now noted okay maybe this is perhaps not completely in 
line with agile to really have fixed transfers so we have to agree with each 
other, so I with [name program manager] and [name program manager] 
also with Development, that those transfers are goals instead of carved in 
stone. Because if we find out during the year, say, that this is no longer the 
goal that we strive for, then we should also be allowed to change a transfer. 
(Project Manager, Research)
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Roadmaps 
create alignment 
between different 
departments 
and increases 
transferability

So yes, we can create far-fetched innovations as Research, but we then do 
not meet our commitments in the contract. So we have to keep in touch 
with Development and their roadmap. And also make sure that the 
innovations we bring in from our side of the innovation process will inspire 
the innovation process, which should be in line with our internal roadmap 
as much as possible. (Scientist, Research)
I really just need to have a long-term roadmap and ask how to get there? 
And then your products must also fit. Where product management 
works downwards and we with Research we go up. (Segment Manager, 
Development)
But, as mentioned, Development acknowledges a transfer, but takes 
deliverables and milestones more seriously [than transfers]. (Senior 
Scientist, Research)
The problem also with this project was that it was too far from 
Development. So they [Development] were not looking into the beyond 
illumination, so there was no landing spot. And Development was being 
difficult, so that’s why we created this roadmap, to sort of find out what 
are the intermediate steps that we think we can make. Small steps, but 
transferable steps to Development instead of trying to solve fundamental 
issues. (Scientist, Research)

A lot of 
dependencies on 
third parties to 
reach deliverables

So that means that what they [third party] do, you could also do internally. 
But, they are ahead. If I have to develop technology in this process now, 
have to develop algorithms, I will only deliver in Q3. (Project Manager, 
Research)
But then you will have to have a partner with whom you innovate together, 
so that you are much closer to the problem, or to the solution and what they 
[the customers] think of it. And that is something that we all secretly dream 
of a bit. But now, especially with that agile way of working, this is actually 
becoming more and more difficult. (Scientist, Research)
Within smart cities you can see that we are going to use lighting for 
something else. Well, I think you have customers that we do not know yet, 
where you [as the incumbent] are not credible and you may not even know 
their tenders, you do not know the legislation, and might lack application 
knowledge. A lot of reasons to start talking with partners at least to learn 
how to do that. Then it can still be a choice of, we can do it together. 
(Scientist, Research)

No clear definition 
of done for the 
Research teams

Then Development says yes, good that you are working on it. And then we 
say yes, but we have to take a moment, a point in time where we measure 
whether something is good enough. Whether we have achieved certain 
deliverables yes or no. (Scientist, Research)
If it’s in this dynamic, agile way, then there is no sort of, not necessarily, 
time when you’re done. It’s just ongoing. (Segment Manager, 
Development)

Yes, it has also never really been well defined what a transfer means, or 
what it is. We often misuse that term too to say ‘okay, then this is finished’. 
Yes, then this is finished and then the results are presented in a PowerPoint 
presentation or something like that. (Senior Scientist, Research)
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Technology and 
systems

Strong focus on 
software and 
platforms

It does not even have to do with Research, but because [agile] is more a 
modern way of software development, where you try to avoid handovers 
between teams. And actually the team that starts actually has to be the same 
team that finishes it. And that’s a bit of my plea here too. And it’s easy when 
you share platforms and work in the same context. And this is actually what 
it says here is the traditional way of working, where you have nothing in 
common such as a platform, but you have different research teams working 
on topics. (Program Manager, Research)
So we actually start having a platform rather than every time reinventing 
everywhere in the world the same thing. So that starts to improve. 
(Scientist, Research)
Right and also that is my focus for this year, it’s being out there with 
a system better than current platforms. With a little bit of extensions, 
which allows us then to do research, but still being already able to deploy 
something. (Scientist, Research)

Leverage third 
party technology 
for fast innovations

And the trend is that it is - in any case with the digitization of lighting 
and IoT that this is more short-term. That is logical, because it is much 
more about smart applications and deployment of external technology. 
Technology that is made by others, who look at IoT in a broad way and not 
light specialists. It is much more about leveraging generic IoT and applying 
it in lighting. So it really is about creating an application within one to 
two years and not so much about creating a whole new technology from 
scratch. (Program Manager, Research)
Well, they [the partners] do not have to steer [Research] yet, but they have 
to think along, how can I land that in a future propositions.?And how can I 
make the right choices about the technology platform? (Segment Manager, 
Development)
They [partners] also want to scale, and even want that control, that 
platform that I’m talking about. With such a platform we can continue with 
larger numbers, which is also in line with [partner A]. So they deliver the 
algorithms and the hardware. (Project Manager, Research)

Technology 
transfer more 
difficult to achieve

The traditional way is that Research works on certain assumptions, delivers 
technology, documents it, and says [to Development] please, go on with 
it, yes. A handover. And there a lot of things go wrong. That assumptions 
are wrong, because the transfer is not complete. Yes, it is very difficult, of 
course, to transfer all knowledge. A lot of rework from the original idea is 
necessary. (Program Manager, Research)
And Development starts being involved only when we start working 
on [proposition for project G]. That’s something that is absorbable by 
Development, it’s closer to the business core, so it’s not so much a lot 
of technical implementation. In fact, technology-wise this was almost 
nothing, no technology innovation. It was business innovation in terms of 
how to sell it. (Scientist, Research)
Of course, you can often make conceptual transfers with documents and 
presentations and perhaps supporting business models or user tests. What 
is especially true about technology transfers- What I and [name program 
manager] are doing is all about tangible things. Hardware design, software 
building blocks, real pieces of technology that still need a maturing blow - 
that still needs a maturing blow before it really can land in a product. And 
I think that makes it more difficult compared to those more conceptual 
transfers. Because the direct practical usability depends very much on the 
environment in which that technology is made. And with my program you 
quickly talk about built-in platforms. (Program Manager, Research)
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Yes, that was actually this [transfer]. Yes, in fact we had finalized it, but it 
was not transferable, because there actually was no good dashboard. So you 
can transfer a platform, but that was so user-unfriendly that we thought, 
yes, but there is no point in transferring that now. (Senior Scientist, 
Research)

Dependency 
on current 
systems impedes 
radicalness of new 
solutions

The biggest challenge is actually that [name segment manager from 
Development] is struggling with ,and you know that and we recognize that 
of course, is that there are only isolated systems between the two different 
businesses, silos within Philips. We do not have a connected system. 
We have seven connected systems, but we need to have one connected 
umbrella system. And that does not exist. Our propositions must land on 
this umbrella system. And not land on one of those lower systems. And that 
is possible, but that is a very short-term solution. That is not sustainable in 
the long term. (Scientist, Research)
Only the disadvantage was that they had already opted for [closed 
incumbent platform] at an early stage. It had to be a use case that does 
not reveal the fundamental shortcomings of [name platform]. (Scientist, 
Research)
It makes no sense to train our researchers in [closed incumbent platform], 
because there are just inherent limitations, you are too limited in your 
creativity as a researcher. (Program Manager, Research)
Look, take [closed incumbent platform] and if we will soon have a more 
open platform, what if [name platform] is more open and you can build 
some software components around it. You can have this done by a 
Market, where much more fundamental long-term things you can do 
again in Research. I think one of the reasons why Markets cannot pick up 
innovations, is because our technology has not been created in a way that 
facilitates that. (Program Manager, Research)

Aggregate dimension: concepts that influence when a transfer takes place, i.e. synchronization

Timelines

Timeframes 
are shifting 
towards shorter 
development cycles

We are no longer going to invent something for in twenty years’ time, 
you know? The landscape is also changing, I mean with IoT you just do 
not the time anymore to just invent something for another ten years. So 
you see this shift away from the real traditional research. (Project Manager, 
Research)

And the trend is that in any case with the digitization of lighting and IoT 
that it’s more short-term. (Program Manager, Research)

So five years is really the maximum you want to go to, but you have to start 
developing now where you want to be in three years’ time. So those pilots, 
what we are doing now, we must be able to commercialize those in three 
years’ time. So basically a Research project starts with the goal of actually 
producing something in, I would say, two to three years even. (Segment 
Manager, Development)
We were just talking about that, previously you could look ten years ahead 
and now you can only look five years ahead. I think the world is too fast. 
(Scientist, Research)
Yes. Look, the world is changing much faster than we can handle. In the 
past you could do things that would happen in ten years. If you now have 
things that would happen in ten years, if you have ideas about that, then 
you have to be so incredibly brilliant. (Segment Manager, Research)
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Struggle to match 
agile with annual 
Research structure 
and budgets

And that is the disadvantage of the [lighting] product industry, where 
we are used to a certain cycle. But that cycle goes much faster, when you 
go into services. Look, a product you can release once a year, such as an 
iPhone. But a service, yes, you can actually update at every moment, 
because you just update the software. (Scientist, Research)
And that is the danger now also a little bit with Research, where we want 
to work towards the long-term, but we also want to have paid pilots now. 
And we want to go straight to the next phase after having completed this 
phase and that must be done within three months. (Segment Manager, 
Development)
I vouch for agile because we are working with agile. But if you really work 
according to the old-fashioned Research, then you just get an assignment 
at the beginning of the year, and good luck. And at the end of the year, you 
say, no, that was not it. (Project Manager, Research)
That’s why it [transfer] just does not fit because in the old-fashioned 
waterfall system you could link it [transfer] to time or at least that was done 
that way. Only then you always ran out of time and that was not convenient. 
And now you just have a fixed number of people doing the work and then 
you deliver what you can in that time. (Project Manager, Research)
Sometimes I think that it’s nonsense to determine now [in Q1] what we 
will do in Q4, because by then so much will have happened, half the people 
will have left and the projects will have change three times. (R&D Manager, 
Development)

Balance short-
term expectations 
from customers 
and Development 
with long-
term Research 
ambitions

You also always have people who are more sensitive to short-term goals 
than to long-term goals. Development short-term, Research long-term. But 
for a good collaboration it is of course necessary that the short-term people 
are open and believe that there is something more in them for them in the 
long-term. (Program Manager, Research)

And somehow you have to be very careful, because I always see that as a 
kind of risk, something I find difficult: Where say, you know, we are 
researchers who have to think ahead, for example three years ahead. But 
you also have to deal with problems that customers have today and which 
are also most important to our internal stakeholder. (Scientist, Research)
[Name program manager] maintains the contact on behalf of Research 
with Development. So really very simply put, I am the executive party and 
[program manager] is the managing party. He sets out the lines and he has 
his own course to sail as [representative of] Research and he has to secure 
the long-term horizon two and three. And next to that Development also 
wants short-term...Development also wants us to occasionally help them 
with short-term business which they cannot do yet. (Project Manager, 
Research)
Actually, the whole time I try to challenge the people from Development to 
think ahead as clearly as possible, as there are a lot of people who are only 
thinking about sales now. But I also manage the field test budget, the recipe 
development budget and if I start a trial now, it does not mean that I have 
sales in November this year. No, that may not be until next year or maybe 
only in two years’ time. So, then they have to know that we are working 
on applications, where we expect to be able to do sales in two years’ time. 
(Project Manager, Research)
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Resources

A lot of resources 
are invested to 
fulfill customer 
promise, without 
long-term plan

We have to solve problems on our side, where, at the moment it actually 
costs more money than it yields, because we have to put so much effort into 
connect all the systems. That is all done in an ad hoc and unprofessional 
way. (Scientist, Research)

In the short-term there will be a lot of fuss to make it look really fantastic. 
But for the long-term you have to have a very, very good foundation, if you 
want to be able to maintain this. Because that thing is there for 20 years. 
(Scientist, Research)
It is simply made on request, so it is not scalable, but a one-off. And it’s 
special and it looks good, but when shit hits the fan or one of the partners 
drops out, yes, how are you going to keep the system running? How do you 
keep it maintainable? Those are really big questions. For the short-term, 
yes, that works the easiest, we can also build something here. That works 
well for three months and might work well for a year. But if a few people 
here step away or we are going for a different direction, what does that 
mean for that thing you have installed? (Scientist, Research)
We have that Living Lab innovation process, and if we let that go 
completely and would create wild ideas that we could implement. But this 
would totally be out of line with our strategic interests and there will never 
be a roadmap. And then we are burning resources here and we will never 
meet that scalability. (Scientist, Research)
I think these pilots all require significant resources from our side, but also 
from the customer’s side. (Segment Manager, Development)
You can now see that [name account manager] is progressive enough to be 
able to sell something like that [innovation beyond lighting]. But what you 
see is that when he has to deliver, he has to come back to Research to find 
the people to actually deliver it. (Program Manager, Research)

Development 
does not have 
enough resources 
to conduct 
development/
commercialization 
activities

Well, look for this case [project H], Development does not have a team that 
can take it [the transfer] further, so we can transfer it, but it still comes back 
to us. (Scientist, Research)

Still, because those people [at Development], they are very limited in their 
resources, so you are reliant on an hour every now and then that they work 
for you. (Scientist, Research)
But the problem for us is that a transfer, we transfer it to nothing, because 
there is nobody in Development, who can take over my work, they just 
do not have that capacity at all. There is no software expertise, which is 
something that is also known to the club there. If they want to continue 
with this [technology], then they will really have to make sure that they 
themselves also have people who can maintain and bring it further. 
(Scientist, Research)
And then there are a number of Markets that can really join in, with whom 
you really can do really nice things, I think. But it’s just not a scalable 
solution to only do that with Research resources. (Program Manager, 
Research)
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If you’re talking about lighting, we also have enough people within 
Development who can do the work. So then you can transfer something 
from Research to Development and then it is developed further there. 
What we are doing is beyond illumination, which is more difficult and 
Development does not have any trained people for it. (Project Manager, 
Research)

Research is 
taking over more 
Development 
activities

And now we need to start looking at what are the adjacent areas [for project 
D]. And in the past that was something that Development was doing for us 
and now they cannot, they don’t have the capacity to do that kind of new 
market research. (Scientist, Research)
Sometimes people complain about that we’re abusing Research to do 
development. But I don’t think any of those things are like that. So I think 
they’re all useful tasks to be done with Research, where you have obviously 
more expensive resources and higher skilled people etcetera. (Segment 
Manager, Development)
We have the luxury that we can spend longer time and also the resources 
to think about it [new smart city innovations]. The world is becoming 
increasingly complex, where a go-to-market strategy for a light bulb is not 
that impressive. (Scientist, Research)
But I think that we need to rely less on Research resources, where we also 
need to have those kind of competencies in the Markets in order to be able 
to put innovative projects in the market. (Program Manager, Research)
So we have to do something now to be able to serve Development in five 
years, because that is one of their horizons, but they also want us to help 
them with short-term business, which they cannot do. (Project Manager, 
Research)
So now Development was kind of losing this capability, they had no 
effect. So basically we started taking over kind of this, let’s say, business 
development part. (Scientist, Research)

Process 
alignment

Agile helps in 
terminating 
unfruitful avenues 
early

But I see that that [smart city] group has the right approach. I’ve often 
heard in the [name group manager] group, you always try quickly through 
their agile way of working. Fail fast. Go ahead, look, go back, try again. 
Because everything is changing so quickly. (R&D Manager, Development)
Last year we stopped that Research project. And with [project C] they 
[Research] also did a Research project, which we also stopped. And that 
is the nice thing about the agile way of working. (Segment Manager, 
Development)
And that is the danger now with Research, where we want to work towards 
the long term, but we also want to have paid pilots. When we complete 
this phase, we want to go straight to the next phase and that must be done 
within three months. But if we do not have a pilot within three months, 
then we have to stop the project and then we have to work on something 
different. This will never work. For this to work, we really need to have a 
very good funnel, with more innovations that we need to work on, but that 
don’t need pilots yet. Then you have to take a sidetrack and you have to be 
very flexible about that. (Segment Manager, Development)

Transfers as high-
level goals provide 
guidance

Yes, and at a certain point it turned out that it was important for our group, 
or for Research it was important to define transfers. So then we said, okay 
let’s take a few larger subjects, which we already had in our own format and 
then we call that a transfer...So we take a few larger things and then we call 
that a transfer in consultation with [name program manager] of course. 
(Project Manager, Research)
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Actually, transfers, on the one hand, are a bit old-fashioned, but, on the 
other hand, it is also good to set yourself high-level goals. (Project Manager, 
Research)
During a meeting in January we started to determine, okay, these are the 
high-level topics. And then we looked at what are the project topics, what 
are the real issues that we want to realize with each other in the first three 
months. And on that basis I determine the transfers. (Project Manager, 
Research)
We want to apply it [agile] everywhere and I do not think it is applicable 
in everywhere. Research works differently than Development or whether 
you’re in wholesale or you’re in long-term processes. Just like [projects 
B and C] where you now are really busy with projects over four years. 
(Segment Manager, Development)

Collaboration is 
inefficient when 
not everybody 
works in agile

But now, especially with that agile way of working, that [i.e., the working 
together] is actually becoming more and more difficult. Because, for 
example, now we have the discussion, from a process perspective, that have 
come to the point where we would like to pilot the MVP and that we want 
to test the proposition with a customer, but really with a working thing on 
a dashboard. Well, we almost have a partner now, but that is just for one 
value proposition. Preferably you want to go for something, which is a kind 
of relationship...But because [with agile] we say, well yes, but maybe we are 
doing [project X] in June, we cannot commit to such a [partner] proposal. 
(Scientist, Research)
But, because [the group manager] says, it has to be part of a commercial 
deal, then you have to be lucky that there is a potential customer that is 
currently talking to someone from the Market. Or from Development, 
because they also are involved in the scouting. And then, there needs to be 
a sales deal, or at least the intention to do so within a year, so you just have 
to be lucky. And that makes it difficult. And these are really dependencies, 
where it is not just up to us. (Scientist, Research)
And you also notice this in the process that, also because of other 
reasons, that [the Market] feels passed over and that sometimes leads 
to complications. Look, in the beginning he [the account manager] was 
the leading or steering party for this activity and now he is basically only 
informed about what is happening. That is because our processes are in 
principle designed in such a way that we transfer to Development and not 
to Markets. (Scientist, Research).

Inconsistency in 
which department 
is in the lead 
and responsible 
for long-term 
planning

Yes, that is now a bit a discussion that we are in [who is the lead in getting 
projects]. For the Market it is very difficult to sell innovations or sell the 
future. And they have no money to work on innovations. (Segment 
Manager, Development)
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Table 3.3 Dimensions, categories, and quotations.
Second-Order 

Concepts
First-Order  

Codes
Representative Quotes

[Project F] for example is also setup with Research and Development. 
There is no project manager from Development side this time. We had one 
in the other project, but we’re not doing it this time because the Research 
team said that they have enough resources in house to cover the project 
management piece of the project as well. We have now created a separate, 
special, well we’re trying to refine an organizational chart for that project 
and who does what and who signs off on what and how we do the work. 
And we still have people on all angles needing to contribute, with the 
Marketing & Sales people, Development, you have legal, you have a lot of 
other people involved in addition to the Research team. (Segment Manager, 
Development)
We have to be careful within [incumbent] that we do not limit ourselves 
on certain things, due to our processes and the way of thinking about 
processes. We now also use the KPIs and such things, because we want 
to place everything in boxes and something that does not fit in a box is 
a customer. Because you really have no influence on them. (Program 
Manager, Research)

Other processes 
(both internal and 
from customer) 
can impede agile 
way of working 
and radical 
innovations

The questions from [account managers] come to us and they are also 
quite open towards giving [innovation] pitches when it comes to our 
propositions. But our sales processes do not match this need yet. (Scientist, 
Research)

[The aim is] a process slash project sale instead of a product sale. You can 
now see that people like [name account manager] are progressive enough 
to be able to sell something like that [innovation], but what you see is that 
when he has to actually deliver, he has to come back to Research to find the 
people to help him deliver. (Program Manager, Research)
Well, actually it is a joint project between Research and Development 
[i.e., project F]. But [the Development stakeholder] is not the only one 
that influences what [the Development team] does, there are six other 
stakeholders shouting at the team what they have to do. And if there comes 
a big project somewhere with a large commercial deal, it will have priority 
over our innovation pilot. (Scientist, Research)
Well, our processes are still very much focused on the creating and 
developing products. (Scientist, Research)

Step 2: Integrating first-order codes to create second-order concepts
While developing the first-order categories, we started identifying connections 
between the categories. The emerging connections allowed us to collapse the first-order 
categories into clusters of theoretically distinct groupings, i.e. second-order concepts. 
During this part of the analysis, our coding become more theory-driven, resulting in 
a higher level of abstraction, but still using informant labels, if they represented newly 
emerging theoretical concepts. For example, the second-order concept ‘definition of 
done’ was a term that reappeared several times in the transcripts, but could not be 
allocated to a specific theoretical concept, so we created a separate category. By going 
back and forth between our raw data and existing theoretical concepts, such as from 
literature on transfers, R&D collaboration, and front end innovation, we refined and 
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reworded the second-order concepts. In other words, we moved from open to axial 
coding to uncover relationships among our observations (Locke, 2001; Strauss & 
Corbin, 1990). 

Step 3: Defining a theoretical framework by aggregating dimensions
After having created the second-order concepts, we looked for underlying dimensions 
that could help us understand how the different categories fitted together to create 
a coherent framework of the various phenomena that emerged from the data. We 
brainstormed on different frameworks or models that describe how the interplay 
between agile and front end transfers works and how this would fit with available 
organizational theories. By looking at alternative frameworks, we were, in the end, able 
to identify a model that fits our evidence best. Once we defined a possible framework, we 
went back to our data to check for consistency between our theoretical understanding 
and the empirical data (Glaser & Strauss, 1967; Locke, 2001). Following past research 
with a similar data analysis approach (e.g., Pratt, Rockmann, & Kaufmann, 2006; 
Stigliani & Ravasi, 2012; van Burg et al., 2014), we present the data structure in Figure 
3.1 and the final model in Figure 3.2. The first figure summarizes the different steps we 
took and on which categories and dimensions we reached consensus. The second figure 
shows the connections between the various concepts and how they affect the interplay 
between agile and front end transfers. 

3.4 Findings
In our study context, moving from lighting towards smart city solutions, requires an 
incumbent to go through a digital transformation. To go through this transformation 
the smart city group started implementing agile, while still being evaluated through 
the overarching Stage-Gate process of achieved transfers, essentially creating a hybrid 
model setting. To explain how agile influences front end transfers from Research to 
Development, we rely on the three previously mentioned dimensions of (1) transfer 
management, (2) transfer scope, and (3) synchronization. Whenever possible we use 
representative quotes to illustrate our interpretations.

3.4.1 Transfer Management
In the past, Research was more or less left alone to create (radical) innovations, where the 
Research team would only meet with a Development stakeholder once per quartile. This 
created a knowledge gap between the departments. As a result, Research was then often 
a step ahead, without having the necessary market and business knowledge to make 
the right decisions, with the risk of not being able to transfer and having done the work 
for nothing. With the agile way of working, however, much stronger ties are created 
between Research and Development that stimulate inter-organizational collaboration. 
By using agile, with its regular sharing sessions, closer and more frequent interactions 
with Development are stimulated, which leads to a more balanced knowledge level. As 
the segment manager from Development declares “Agile does increase the interaction 
moments, and it’s good because it keeps us connected on what do we want to achieve, 
so I think.”. Indeed, the Research team can share the decision making responsibility, 
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while Development is able to steer the Research team in directions that align well with 
their roadmap, thereby facilitating the transfer of the Research results. As several other 
informants from both Research and Development, point out “We definitely see the gap 
smaller, because we have almost regular talks with Development…and I think it becomes 
easier to transfer" (Scientist, Research). The senior directors are also enthusiastic about 
this approach. 

So I think that with the approach [working in agile] that we have now, that it works 
much better. I think that we [Research] are learning, that Development is learning 
from these projects, but also the Marketing & Sales department is learning from 

these projects. In the end, you are able to balance the knowledge levels of the 
different parts of the organization. (Senior Director, Research)

More specifically, for projects A and B a Development champion was installed, who 
became the receiving party “of all knowledge, transferring roadmaps, transferring 
development propositions of [project A]. So it all happens due to the fact that we 
have such person in place, otherwise it would be impossible.” (Scientist, Research). A 
champion is someone, who sees the potential of the radical innovation project and 
gets involved early in the process, without forcing a Development-oriented decision 
(i.e., a short-term solution) onto the Research team. During the agile sharing 
sessions such a champion is held up to date on recent progress and issues and he/
she can be involved in the innovation process. We find that having such a champion 
within the Development department increases commitment and facilitates the front 
end transfer.

Next to having a Development champion, the Research teams can also greatly benefit 
from having a champion within Marketing & Sales, who recognizes an innovation 
potential at an interested customer. Indeed, agile encourages early involvement of 
customers to test solutions through multiple iterations (Cooper & Sommer, 2016b; 
Sommer et al., 2015). Such a champion can help the Research project teams get in contact 
with potential customers and create a customer relationship based on the shared interest 
of learning from experimentation. Especially with projects A, B, E, F, and G, we see that 
it was an account manager, who realized the opportunity for delivering more than just 
lighting. However, these champions were confronted with the inability of Development 
to deliver innovations beyond lighting products, so, instead, the account managers 
directly contacted Research. Through the agile way of working the Research teams 
were more flexible in responding to such opportunities. For example, project G was put 
forward by an account manager, who believed that the emerging needs of his customers 
(i.e., de-escalating aggressive behavior through lighting) needed to be solved with more 
than just lighting products (i.e., research on the effects of different lighting colors and 
intensity on the behavior of people). The account manager contacted Research, which 
was quite unusual at the time, as he was not able to fulfill the business potential with the 
products in the incumbent’s portfolio. Especially Development struggled with this non-
traditional approach.
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And then in our case sometimes we have situations where the Research teams 
work directly with Market organizations like what happened in [project G], which is 
also confusing, because technically that should not really happen, I don’t think so. 

(Segment Manager, Development)

The Research team still got involved and was able to quickly conduct market research 
and looked into the technical systems required to offer such a solution. The agile way of 
working allowed the Research team to work closely together with the customer and the 
account manager to respond flexibly to emerging insights. 

So, [the account manager] was involved mainly in delivering traditional and colored 
luminaires, so he was kind of supplier, but he wanted to play a bigger role. He then 

involved Research because basically he said, hey, I see an opportunity, if we are 
delivering luminaires we can put sensors in these luminaires, that is maybe something 

you could have a look at. So, we [the Research team] started looking at that time 
already for ideas on how we can use these luminaires to think about other concepts. 

(Scientist, Research)

Unfortunately, such champions from both Development and Marketing & Sales 
are rare, and within the incumbent they are not incentivized to go beyond lighting 
product sales and invest more time in exploring such opportunities. In other words, 
an account manager, as well as a Development transfer recipient, tend to be much 
more focused on their short-term vision and annual targets. This creates a mismatch 
between the need of a Research team working in agile to collaborate with customers 
and maintaining their long-term oriented interests. This presents an even bigger 
challenge when dealing with radical innovations, where it is difficult to make the value 
tangible and find a customer willing to participate in the validation process. Thus 
radical innovation teams strongly depend on the initiatives of account managers to 
identify and become involved in radical innovations projects. Such Market champions 
also function as the missing link between Research and the customer to enable a future 
transfer from Research to Development. 

More specifically, in projects E, F, and G the focus lay on innovating together with a 
lead customer, in the smart city setting usually a municipality. As a project manager 
from Research points out “that’s the character of smart cities. Nobody, including the 
city and all technology labs, knows exactly what a smart city is. So everyone knows it’s an 
experiment, it’s about innovation. That’s a different mindset. In the past, our customers 
were used to purchasing a product that just works, but now innovation together with the 
client has grown significantly.” These customers  (i.e., municipalities) are indeed more open 
towards experimenting and exploring new paths for smart city innovations. They support 
a co-creation approach to jointly develop new propositions for a city’s citizens. As agile 
advocates close customer involvement, it becomes a highly suitable approach for these 
types of projects and customers. Moreover, being able to validate Research results with 
customers can provide more certainty in the value proposition being explored, something 
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that Development is keen on achieving, before accepting a transfer. The clear focus on 
customers can, therefore, be favorable for Research transfers in being accepted and further 
developed within Development.

Yes, I get the sense that there is more urgency, more desire to be closer to 
Development, closer desire to be closer to customers, and that’s the impression I get.

Interviewer: And is it also in line with what Development expects?

I think so. I mean that’s who is putting pressure on them to do that so.  
(Segment manager, Development)

However, within the smart cities group the department head recognized that even 
though they were getting closer with Development, his teams were still having difficulties 
transferring their results. Therefore, aside from implementing an agile approach, which 
enforces cross-functional teams, he created a function called Concept Business Architect 
(CBA). The goal of a CBA is to combine both research and business knowledge and 
experience to increase the legitimacy of the transfer. Moreover, a CBA should develop 
domain knowledge and facilitate closer collaboration with both Development as well as 
Marketing & Sales. 

So he [senior manager] observed, there is a gap now between, basically between 
three parties, Research, Markets and [Development]. And then he observed this gap 

and said hey, we need to bridge this gap, because otherwise we have trouble with 
transferring our stuff and we need to start expanding more. So he basically observed 

hey, what are the competences needed to fill in these gaps. And CBA’s functions were 
created. (Scientist, Research)

To conclude, in terms of transfer management, the agile way of working stimulates 
closer collaboration between Research and Development through more frequent 
interactions and shared decision making. This, in turn, makes the transfer management 
process across the organizational interface more efficient. Especially, champions 
within Marketing & Sales promote the agile strengths of close customer involvement, 
while champions within Development become more involved in Research activities 
and function as receiving parties for transfers. Research also benefits from working in 
cross-functional project teams that can connect easily to both Marketing & Sales and 
Development, thereby improving the chances of a successful transfer. 

3.4.2 Transfer Scope
While the agile way of working stimulates closer collaboration between Research 
and Development, the shift towards smart city software and platform forges a new 
gap between the two departments. More specifically, Development does not have 
the knowledge and resources anymore to take over the Research activities that are 
beyond their lighting (product) domain. While in the past, the market strategy or new 
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technology for a luminaire was quite straightforward, the smart city market demands 
more radical innovations and market strategies are still open to change as the market 
matures. Through agile, Research can explore a wider range of smart city innovations 
and business models beyond lighting, but the close collaboration with Development, 
combined with their inherent short-term focus on traditional lighting, impedes the 
radicalness of such a FEI project. Development is often unable to acknowledge the 
high uncertainty of radical innovation projects and does not see agile as a tool to 
reduce that uncertainty through short iterations. Transfers inhibit the flexibility of an 
agile approach even more, as Development still strongly relies on documentation in 
terms of business cases and detailed analyses. So far, Development does not recognize 
that everything is changing so fast and that the strength of agile lies in learning, as well 
as failing, fast. 

Development has to accept that it does not have the experience in this area [of smart 
cities]. How can you do innovation that has to be transferred, based on things that 
people don’t know? If Research does not know and we [from Development] do not 

know, then let us do trial-and-error to deal with this. But sometimes I still hear ‘[name 
respondent], you have to look at the business case’, yes, well, bullshit. For example, 

the public safety proposition [from project C], is that 1 million, 10 million, 100 million? 
I think that any number between 1 and 100 is equally relevant. Then I say, okay, you 
can go by market size and right-to-play and whether we can actually sell anything, 

but still. Therefore, I think that what the smart city group is going with the agile 
approach is quite good. You have to experiment quickly, evaluate, iterate, evaluate 

again, etc., because everything is changing so quickly. (R&D Manager, Development)

Despite that, Research depends on Development to accept the transfers to meet their 
key performance indicator (KPI) requirements. This becomes even more challenging 
as the Research smart city project teams do not always achieve tangible or testable 
results after each sprint. Therefore, applying agile outside the software context creates 
uncertainties around the term ‘definition of done’. Yet, transfers are still seen as 
a valid mean to evaluate the extent to which the output from Research adds value to 
Development. According to our informants, working in agile and sharing results beyond 
transfers regularly adds value and creates alignment with Development. We saw that 
the informants from both Research and Development were getting frustrated and even 
angry about the lack of validation they receive for results outside the ‘holy’ transfers, as 
well as the lack of credibility of a transfer in agile. For example, informants used terms 
such as “Every goddamn thing that you do it’s a transfer” (Senior Scientist, Research) and 
“Because most of the time I think they’re [transfers] a kind of a joke” (Segment Manager, 
Development). Others even mentioned that transfers in a hybrid context were redundant 
altogether.

I think that the concept of transfer is a bit obsolete. What is a transfer? I mean what 
should it be or is one transfer of a pilot more valuable, than one transfer of a value 

proposition? Are they both transfers? Or one is more transfer than the other. How do 
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you judge the value of a transfer. How do you not get people to compete on numbers? 
I have three, one, one but are those three in the data part equally important as the 

one were several people work on, the other one. So how do I compare those? Maybe 
I should start chopping the big transfer into small transfers, so I also have like seven 

transfers. And it’s a race, which has no winners. (Scientist, Research)

Essentially, any type of transfer or output that is not in line with the capabilities of 
Development or where the definition of done is unclear is bounced back. To still be 
able to transfer their results to the receiving party in Development and meet their key 
performance indicators, the project teams were therefore required to develop more 
incremental sub-solutions. Decreasing the radicalness also led to greater involvement 
from Development, which in turn created a favorable situation for transfers. 
Consequently, the innovation teams have little incentives to work on highly radical 
innovations, as more incremental innovations provide fewer challenges in achieving 
their transfer targets.

So we started with [person X] and [person Y]. Together with them I created the 
roadmap, the famous public safety roadmap that’s still hanging on the wall. And the 

first use case we started then packaging in order to sort of ensure transferability. 
But the problem with this project was that it was too far from [Development], so 

they were not looking into the beyond illumination, so we could not find a landing 
spot. And [Development] was being difficult, so that’s why we created this roadmap, 

to sort of find out what are the intermediate steps that we think we can make. 
Small steps, but transferable steps to [Development], instead of trying to solve 

fundamental issues. (Scientist, Research)

According to the senior directors it becomes much more about the application and 
implementation of external technology and systems and leveraging these, instead of 
developing a technology from scratch, as was in the past the primary role of Research. 
However, this makes it very difficult for the Research projects to meet their transfer 
targets. As leveraging third party technology does not contribute to achieving transfers, 
Research has the tendency to focus on “PowerPoint knowledge” (Scientist, Research) to 
demonstrate the work that they have done. Such knowledge transfers are more easily 
acknowledged and absorbed by Development, as these provide direct input for their 
decision making processes. 

So if I look at the chunks of knowledge we’re transferring to Development, it’s 
primarily knowledge at the moment. So not so much what we were transferring in the 

past was the technology. Technology transfer was much more difficult, because it’s 
all very sudden, unless it’s kind of incremental, then it’s easy, just take this product 
of Development and then you tweak something inside. And new stuff was always 

difficult to transfer to Development.

Interviewer: And new in the sense of?
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New technology. As for a kind of concepts, that’s what we’re transferring so far, if you 
look at all our projects. So it’s pretty much PowerPoint knowledge, nothing tangible, 

nothing to touch. Then obviously it’s easy, it’s easy to do and it’s easy to absorb, 
because then Development is with you and you basically tell them stories and you try 

to kind of execute the vision with them. (Scientist, Research)

To conclude, in terms of transfer scope, we find that while agile brings Research and 
Development closer, it also comes at the expense of less radical innovations. The Research  
projects are driven towards more incremental solutions to be able to transfer their results, 
get the recognition for their work, and ultimately achieve the transfer performance 
indicators that are set by Development. Moreover, despite working in agile, Development 
still expects transfers from Research with extensive documentation and specific business 
cases, but, due to lack of knowledge and resources, Development has difficulties assessing 
the Research work and developing it further. While some Development stakeholders realize 
that the agile trial-and-error approach can help reduce uncertainty, the predominating 
transfer mindset leads to a lot of frustration, especially within Research.

3.4.3 Synchronization
The concept of front end transfers thus remains dominant in the incumbent’s Research 
environment, where at the end of each year transfer plans are made for the next year. The 
R&D manager already starts in July and gathers the information about potential project 
topics and innovation directions (instead of consulting the project backlogs). He has to 
have his project planning done by the beginning of October, so that the Development 
business units can make their planning for the coming year. Each business unit also has to 
include how many FEI activities are required, so that Research can organize the Research 
teams and determine the amount of transfers accordingly. This puts a lot of weight and 
expectations on the front end transfers from Research to Development. The traditional, 
so-called Annual Operation Plan cycle is a recurring event, with little flexibility or room for 
the agile way of working. However, we see that the R&D manager is now experimenting 
with how to adjust this process to a more agile way of working. With the changing 
timelines, he acknowledges that it is impossible or even “nonsense” to determine upfront 
what the Research teams will be working on throughout the whole year, as projects often 
change and employees leave during the course of the year. While in the Stage-Gate model 
the scope of the project is fixed and the budget and time are flexible, with the agile way of 
working projects work with a fixed timeframe and budget to develop as much output as 
possible, with a flexible scope (Cooper, 2016). As a project manager points out:

Interviewer: How is a transfer connected to time? 

Yes, exactly, that is the issue and that is why this approach [Stage-Gate] does not 
work. In the old waterfall model you can link a transfer to time or it was done that way 

in any case. The problem then was that a project was always delayed. And now you 
just have a fixed amount of people working on something and they deliver what they 

can in a certain amount of time. (Project Manager, Research)
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For example, project C was terminated after 3 months, although Development was 
on the verge of investing a large amount of money to become a player in this market. 
Through the fast results from the agile exploration of the Research team it was decided 
though that this was not the right investment. Therefore, a more agile approach allows 
the R&D manager to quickly adapt throughout the year to changes in the Research 
projects, but given his own targets of achieving a transfer rate of at least 70%, he is unable 
to do so. This lack of flexibility surrounding transfers, constrains the effectiveness of 
agile and therefore the ability to respond to these emerging and/or changing radical 
innovation projects. 

Moreover, while the Research team is trying to better manage the FEI process through an 
agile approach, Development, by being more closely involved, creates high expectations 
of the results. Research is expected to provide input and results after each sprint that 
should match the more short-term Development strategy, while also having to guarantee 
independent decisions for a long-term Research vision. In other words, through 
the stronger involvement of Development, as well as Marketing & Sales, it becomes a 
challenge to balance the different timelines, i.e. the short-term Development orientation 
and targets with the more long-term Research vision. Thus, Research needs to beware 
that it is not exploited by Development to compensate for their shortcomings and that it 
still focuses on radical innovations that can feed future markets and answer to emerging 
customer needs. 

Horizon one [i.e., more incremental short-term innovations] should preferably be created 
by Development, while for horizon two [i.e., really new mid-term innovations] Research 

has to work very closely together with Development. However, for horizon three [i.e., 
radical long-term innovations] you want less involvement from Development, otherwise 

you will not be able to create the radical innovations. (Scientist, Research)

For example, for project B, the Research team was in the process of mapping the user 
needs in the market. Since the incumbent company is strong in lighting, they were 
focusing on needs that naturally fit with those core competencies and that were in line 
with the ideas of their internal stakeholders (i.e., the receiving party of the transfer 
within Development) and their roadmap. However, they realized that the preferences 
of internal stakeholders and transfer recipients did not match the preferences of 
(potential) customers. Instead, they decided to listen more closely to customers and 
make this clear towards their internal stakeholders to manage their expectations 
accordingly. 

Yes, you have [Development] and you have [Research]. I know that [Development] 
has certain goals and can determine what we work on. On the one hand, we have to 
make sure that we feed Development with enough input, but, on the other hand, we 

also have to make our decisions independently to decide what we think will be the 
innovations in five years’ time. That’s, I think, the role of Research.  

(Project Manager, Research)
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Moreover, within the smart city context municipalities are still bound by strict tendering 
procedures, which makes it difficult to align the FEI process. It can be a struggle to clearly 
define the expected smart city innovations within a tendering proposal. Indeed, most of 
the time in such contract negotiations the focus lies on securing intellectual properties, 
which delays or even inhibits the agile way of working. As a segment manager points out 
“we’re still very much trying to figure out if what we developed is feasible even, because 
government procurement laws really don’t allow for this kind of innovation work”. For 
example, project E was awarded to the incumbent through a tendering approach. The 
municipality realized that they could not define all the criteria for smart city innovations 
beyond lighting beforehand and therefore went into an open dialogue with the consortia 
that joined the bid phase. Through several rounds of discussion a set of innovation 
deliverables were defined. The Research team was able to accommodate and respond to 
this unusual, iterative approach of the municipality, through their agile way of working. 
This flexibility in adjusting to the municipal needs was one of the reasons why the 
incumbent was awarded this multi-million Euro project. 

However, even after being awarded the long-term contract by the municipality, the 
uncertainty of new smart city innovations made it difficult to deliver on the promises 
made. While agile allows a project team to adopt quickly to changing customer 
demands, the experimental nature of agile can also strain the relationship with the 
municipality, as the Research team is unable to guarantee a successful outcome. As a 
consequence, the Research team often has to put a lot of effort into connecting different 
(lighting) systems to make the new propositions work for the customer. This is done 
in an ad hoc manner, through agile iterations. Indeed, the Research team acknowledges 
that they need more modular systems to be able to match their way of working with 
the customer’s need for innovative, long-term solutions. In the case of project B such 
solutions can have a lifespan of 15-20 years. Essentially, the legacy of the old systems and 
the lack of a modular system limits Research’s possibilities of working in agile to deliver 
more innovative, long-term solutions to customers. For now, both the incumbent and 
the customer need to invest significant resources to deliver the innovations to the end 
user (i.e., the citizens). More specifically, Research is now taking over activities that 
used to be in the hands of Development. This is not in line with Markham (2013), 
who states that there should be a clear demarcation between the activities of Research 
and Development. However, in our context, Research is taking over the responsibility 
to maintain and support the new (software) system they developed, as Development 
does not have the resources to do so. This essentially shifts the border between the two 
departments in terms of tasks and responsibilities. Despite that, for the Research team’s 
work to be acknowledged internally though, they have to achieve official transfers. As 
Development does not have the resources to execute these projects, they are also unable 
to receive the Research transfers and as such Research cannot receive the recognition for 
their work. 

But the problem for us is that when we transferred something, we transfer it to 
nothing. Because Development does not have anybody to take over my work, they 
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just do not have the capacity. There is no software expertise and it is known to the 
[Development] group there that if they want to continue with this line of work, then 

they really have to make sure that they have the right people to maintain and further 
develop the technology. (Scientist, Research)

Look, all the things we do are Research things as we are no Development team. 
So that’s a big difference, but if Development does not have anybody to pick up 

our work, then, yes, we can transfer, but it will come back to us anyway. (Scientist, 
Research). 

To conclude, we find that the market dynamics and the inherent processes put a lot 
of pressure on the current transfer system of the incumbent, as smart city innovations 
require trial-and-error explorations, as well as flexibility in responding to emerging 
opportunities. While the agile way of working enables the Research team to respond 
quickly to such opportunities and deliver on a customer promise, the traditional transfer 
targets (i.e., the main Research KPI) and the lack of resources within Development 
cannot cover the increasing complexity. This can make the Research work redundant, 
with little benefits for either Research or Development. 

3.4.4 A Model of the Interplay Between Agile and Front End Transfers
To illustrate our findings on how agile influences front end transfers in a hybrid setting, 
we constructed a process model, as shown in Figure 3.2. This figure summarizes our 
findings to help make sense of the various concepts and dimensions, as well as their 
relationships. The three aggregate dimensions essentially reflect the critical choices that 
need to be made on how the transfer process is managed, what is transferred, and when 
the actual transfer takes places. 

In terms of transfer management, we can see that agile has a positive influence on 
achieving front end transfers. Through the agile way of working, the cross-functional 
project teams are able to involve potential transfer recipients, or even champions, early 
on in the FEI process. On top of that, agile advocates close collaboration with customers, 
which in turn increases the legitimacy of the transfer from Research to Development. 
Development feels more involved in the Research activities and can more easily align 
those with their own, thereby streamlining the front end transfer process. However, 
existing processes, such as government procurement processes, shape the way the 
different departments collaborate and how Research is able to interact with customers. 
But, with the agile way of working the Research project teams are more flexible in 
responding to the external processes and to still deliver on the customer promise.

However, turning to the bottom side of the process model, we can see that there is 
a negative interplay between agile and front end transfers, triggered by the scope of 
the transfer. Transfer targets constrain Research projects in their choice of business 
models, their choice of which technology and systems to use and when their work 
is considered done. These constraints also have a negative effect on the agile way of 
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working. For example, Research teams are not free to choose new Research directions 
if current prove unviable, as they will be unable to meet their KPIs then. Moreover, 
Research has to rely on existing incumbent technology and systems to test Research 
innovations with customers. The dependency on these systems impedes the Research 
team’s ability to iterate quickly and test new value propositions, as they have to wait for 
Development to implement the Research suggestions, while Development also has its 
own technology roadmap. Therefore, front end transfers make the transfer scope rigid, 
which in turn undermines the concept of transfers. On top of that, the transfer scope 
is not only constrained by the transfer concept, but also by synchronization issues. 
For example, the existing sales processes are not organized in such a way that account 
managers are incentivized to invest time in FEI projects to initiate a relationship between 
Research and the customer, which could enable Research to test their innovations. 
Instead, Research has to rely on champions within Marketing & Sales to do so, who 
have to go against their own KPIs. Moreover, the lack of the right resources and existing 
processes forces the Research team to work with current business models and create 
more short-term, partial innovations, to still be able to achieve their transfer targets. 

Overall, this process model illustrates that agile drives the use of transfer management 
concepts, which in turn facilitate front end transfers from Research to Development. Yet, 
in turn, transfers constrain the transfer scope and, as a consequence, also the agile way of 
working. In other words, agile has a positive effect on achieving front end transfers, but 
transfers have a negative effect on the effectiveness of working in agile.

3.5 Discussion
Through interviews, participant observations, workshops, and documents, we collected 
data on how agile is applied within eight radical Research projects of a lighting 
incumbent and how this impacts the management, scope, and timing of transfers from 
Research to Development. By focusing specifically on the FEI part of the innovation 
process, we answer to a recent call about a better understanding of the FEI (Eling & 
Herstatt, 2017) and a call about what factors might influence the proficient completion 
of the FEI and the subsequent transfer by Nobelius & Trygg (2002). Moreover, our 
findings advance emerging theory on the applicability of hybrid models (Cooper & 
Sommer, 2016b; Sommer et al., 2015) and the efficiency and effectiveness of transfers 
from Research to Development (Du et al., 2014; Markham, 2013). Below we discuss the 
theoretical implications of our findings. 

3.5.1 Transfer Management
Innovation often occurs at the boundaries of technologies and departments, making 
the integration of knowledge across these boundaries imperative. As organizations 
grow larger and split into smaller, more manageable parts, transferring front end 
results across inter-organizational boundaries becomes more important, but also more 
challenging (Gomory, 1989; Magnusson & Johansson, 2008). Transferring radical 
innovations is especially challenging, due to misfits between Research and Development 
activities or difficulties in locating a transfer recipient (Du et al., 2014; Magnusson & 
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Johansson, 2008). Both Research and Development are used to working separately with 
little interaction, where people have little knowledge about the constraints the other 
department is facing and how to relate to them (Eldred & McGrath, 1997b; Gomory, 
1989). Through transfers too much emphasis is put on the individual departments and 
activities needed for new product development. This creates a gap between the two 
departments, which is especially large when Research is working on radical innovations 
that are very different from the core products of the incumbent that the Development 
department is working on. It is, therefore, not surprising that transfers have often 
been termed ineffective and inefficient (Eldred & McGrath, 1997b; Von Zedtwitz 
& Gassmann, 2002). However, as Eldred & McGrath (1997b) point out, effective 
collaboration between Research and Development maximizes communication and 
parallel interest, which in turn stimulates successful transfers.

We find that agile can help bridge this gap between the two departments, by 
encouraging sharing sessions and joint decision making early on in the FEI. Through 
closer collaboration and better communication there is less internal resistance from 
Development towards new business ideas emerging from the FEI (Kim & Wilemon, 
2002). Moreover, by involving a potential transfer recipient (i.e., a Development 
champion) early on, who helps steer the Research project, the efficiency of successfully 
transferring can greatly be improved. Additionally, from a Research project perspective, 
by using an agile approach the project teams receive feedback earlier, which can help 
improve the quality of their work (von Hippel, 1988). From a Development perspective, 
this iterative joint value creation approach also enables the business units within 
Development to manage their project portfolio more efficiently. The units are then 
able to terminate unsuccessful research avenues earlier, thereby limiting the waste of 
resources and focusing on the most promising project avenues. This is in line with Du’s 
et al. (2014) suggestion that business units need to constantly screen the progress of their 
project portfolio, where agile can thus play a facilitating role. In other words, this closer 
collaboration between Research and Development, as a result of using agile, triggers 
more boundary-spanning activities, re-combinations of knowledge and shared value 
creation, especially when a champion is involved. 

In addition, we find that the presence of a champion strongly facilitates the transfers 
from Research to Development in a hybrid setting. More specifically, there are two types 
of champions that prove valuable to a Research team. The first champion is found in 
Marketing & Sales and is typically the one initiating a smart city project, after recognizing 
a customer need that should be explored (Markham et al., 2010). This type of champion 
is crucial to the Research team in establishing customer relationships and creating an 
agile experimentation mindset. Agile provides benefits such as being more responsive 
to changing customer needs by integrating the voice-of-customer (VoC) in a more 
proficient way (Cooper & Sommer, 2016b). This is especially important for the smart 
city market, as the citizens and users are at the heart of new innovations. Involving the 
customer from the beginning to improve product acceptance is one of the key activities 
that distinguishes best performances from the worst (Cooper & Edgett, 2008). This 
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co-creation with customers also creates legitimacy for the transfer. Although marketers 
(i.e., account managers) are ultimately responsible for value creation, communication, 
and delivery to their customer, they do not have the resources, incentives, or authority to 
accept a transfer (Malshe & Biemans, 2014). Indeed, while such market champions are key 
to starting up smart city Research projects and involving the customers throughout the 
FEI process, their capacity to receive and develop front end transfers further are highly 
limited. Therefore, a Research team also relies strongly on the second type of champion, 
found within Development. This champion acts as the recipient of Research transfers. 
However, finding such a champion is challenging, as few managers from Development 
want to assume responsibility for Research projects that distract from their core business 
(Garvin & Levesque, 2006). Agile encourages early involvement of Development, which 
then shares decision making responsibility. By being able to steer the Research directions 
early on to match their own activities, the Development champion can create greater 
alignment, which facilitates the transfer across the organizational interface. Though the 
role of champions in the new product development process has been recognized for the 
later innovation phases (Markham, 2013), we extend this by concluding that a champion 
has an equally important role in the front end.

3.5.2 Transfer Scope
While in a software environment project teams deliver functionality by developing 
software that can easily be demonstrated to customers, in the smart city market 
innovations are very complex, making it difficult to demonstrate and test a solution. 
While a satisfactory level of technology feasibility is required for an official transfer, 
due to high prototyping costs and uncertainty surrounding a complex new product, 
the possibilities of verifying such a product concept before the transfer from Research 
to Development are small (Eldred & McGrath, 1997b; Magnusson & Johansson, 2008; 
O’Connor et al., 2004). Moreover, it is often not yet clear who the customer will be or 
the customer is highly unfamiliar with such an innovation (Berends, Vanhaverbeke, 
& Kirschbaum, 2007). This makes it very difficult to justify the high costs and time 
to develop prototypes prior to entering the development phase (Magnusson & 
Johansson, 2008). Within the hybrid model setting, agile does enable a Research 
team to reduce the uncertainty through an iterative experimentation approach, 
but transfers (as part of the Stage-Gate model) impede the agile way of working. In 
line with this, O’Connor et al. (2004) state that to achieve transferability of radical 
innovations a Stage-Gate system does not work, because too much uncertainty 
remains for Development to take over. Development is often also not ready to accept 
such transfers, as they often do not have the right resources to accept and absorb the 
transfers (Iansiti, 1995). Indeed, we find that transfers are often bounced back and that, 
as a result, Research is taking over Development responsibilities. As a consequence, the 
boundaries between the two departments become blurry, creating tensions between 
the short-term orientation of Development and the long-term orientation of Research.

To still be able to transfer results, Research is driven towards more short-term 
innovations and incremental solutions that are more easily absorbed by Development. 
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In line with this, Du et al. (2014) point that Research teams can either involve external 
partners or file for patents to increase the likelihood of a business unit accepting a 
research transfer. However, in smart cities more innovations are software-driven and 
involve multiple partners, which makes it difficult to patent Research output. Moreover, 
even if patenting would be an option, the smart city market changes so quickly that by 
the time the patent would be granted, the technology would not be of interest anymore 
or customer needs might have shifted. Alternatively, Nobelius (2004) finds that for 
Research teams it is “more effective to focus on general awareness of initiated work 
than to designate formal project targets” (p. 330). We confirm through our findings 
that formal project transfer targets impede the effectiveness of agile, and that instead, 
sharing knowledge and results regularly in sprint sharing sessions is more effective. 
This essentially makes the concept of transfers superfluous, which is also in line with 
Gormory’s (1989) observations at IBM. More specifically, IBM applied a similar process 
to agile, which resulted in a limited amount of technology transfers from Research to 
Development. Instead, joint programs were developed, where Research, Development 
and Manufacturing worked together to develop new technologies. 

3.5.3 Synchronization
Overall, the concept of a transfer is to set clear deliverables for Research teams at the 
beginning of the year, which are inflexible to change. Such a concept works well in a 
context that is not sensitive to change, such as the lighting industry for more than 
100 years. Indeed, in the past, Research was typically working on innovations that 
were 10 years ahead of what Development was working on, which created a perpetual 
void between the two departments (Gomory, 1989; Magnusson & Johansson, 2008). 
However, with smart cities, Research cannot predict what the future will look like, 
neither in terms of customer and end user needs, nor in terms of the competitive 
landscape. The innovation cycle is decreasing rapidly, as a result of which Research 
focuses on shorter timeframes, thereby invading the innovation space of Development. 
The agile approach of trial and error, experimentation and testing is necessary to create 
such new, radical innovations in such short timeframes. This provides the Research 
teams with the flexibility to validate their preconceptions of what the right path is to 
explore further (Garvin & Levesque, 2006). Nonetheless, such an agile approach makes it 
difficult and unpredictable when a transfer will take place, especially when both Research 
and Development are used to working separately. This puts pressure on the relationship 
between the two departments and the likelihood of achieving a transfer.

Therefore, developing new business opportunities for the emerging smart cities market 
requires a different organizational structure. More specifically, as Markham (2013) 
states, the FEI needs its own set of activities and a different system than the other stages 
of the Stage-Gate model, as front end activities are not executed in any particular order 
(Koen et al., 2001). Agile dictates a fixed project duration and budget, which makes the 
innovation process more manageable (Cooper, 2016; Eldred & McGrath, 1997b). By 
defining time and money boundaries, project teams are able to explore different topics, 
thereby increasing the breadth and depth of the Research work, while at the same time 
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being able to terminate unfruitful Research avenues early. More specifically, Nobelius 
(2004) finds that in order to be successful technology transfers should be a continuous 
process, which is in contrast with the definition of a transfer by Du et al. (2014), where 
a transfer is considered a one-off event. Through agile the transfer of results from 
Research to Development indeed becomes a more continuous value exchange with 
no clear cut-off point. While the budget and time is fixed, the scope, and therefore the 
results to be transferred, are flexible (Cooper, 2016). This enables continuous innovation 
input for the Development department. However, transfer targets inhibit this flexibility 
by defining the scope of the Research project at the beginning of the project. 

3.6 Limitations and Future Research
The findings as well as the limitations of this research provide several avenues for 
future research. First, one main limitation of this study is that it focuses only on one 
incumbent in the public lighting and smart city industry. This industry has a strong 
focus on business-to-business and business-to-government, which influences the way 
the innovation process of the incumbent is organized and how agile is adopted. While 
focusing on one incumbent in a particular industry enables us to control for potential 
confounding effects, it warrants caution regarding the generalizability of our results. 
Hence, future research could use several incumbents from a cross-industry sample, e.g. 
by exploring the impacts of a hybrid model in a business-to-consumer setting, or also in 
other business-to-business and business-to-government settings. This would enable the 
comparison with the results identified in our study. 

Second, this research focused on one specific Research group within an incumbent 
organization, that adopted agile early and that was set as an example of how to work 
within an Agile-Stage-Gate model. It has been shown that introducing agile usually 
starts with a small group, often within IT, and then spreads throughout the rest of the 
organization (Rigby et al., 2016). Similarly, the smart city group was the first within the 
incumbent to adopt agile outside a pure software environment, but in a very product-
driven Stage-Gate environment. We looked specifically at how the projects’ use of agile 
impacts their front end transfers. Their adoption of agile can be seen as a success, as agile 
and the hybrid model are now also spreading towards other groups and a Research-wide 
agile mentality, or more specifically scrum, is introduced through a set of workshops 
and trainings. Future research might look into the differences between a set of groups 
adopting a hybrid model and the effects on transfers. 

Third, the choice of successful FEI projects (i.e., projects that transferred results) 
contributes to a relatively homogenous group of radical innovation projects (Eliëns et al., 
2018; Raisch & Tushman, 2016). We do not know whether projects that did not transfer 
results adopted the hybrid model differently and whether this is the reason that they were 
not able to transfer their results to Development. Though we did see that agile increases 
the likelihood of a transfer, this might not hold across all types of projects. Iansiti & 
West (1997) describe a difference in transfers between Japanese and US incumbents, 
where Japanese incumbents favor incremental transfers and US focus more on radical 
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transfers. Applying one hybrid model and front end transfer approach to all types of 
projects ignores major differences between the distinctive types of innovations (i.e., 
incremental, really new and radical innovations) and may lead to missed opportunities 
(Clift & Vandenbosch, 1999; Conforto & Amaral, 2016; Du et al., 2014; Kessler & 
Chakrabarti, 1999; Nobelius & Trygg, 2002). Indeed, (technological) innovations in the 
FEI vary strongly from each other and, therefore, need to be managed in a different way 
(Berends et al., 2007; Garcia & Calantone, 2002; Hill & Rothaermel, 2003). This is in 
line with Magnusson & Johansson’s (2008) conclusion that transfers from Research to 
Development should not be standardized. Therefore, future research could investigate 
if and how agile influences transfers of different types of projects within a hybrid model.

Fourth, other studies have found that working in agile can also lead to more team 
engagement and happiness (Cooper & Sommer, 2016b; Rigby et al., 2016). Though 
we have not measured the engagement and happiness levels of the teams, we have 
encountered criticism on how achievements are celebrated. While in the past the 
achievement of a successful transfer was celebrated within the Research group, having 
delivered valuable sprint output is often taken for granted, even if a development 
process within the Development is initiated. When working in agile, teams complete 
a lot of little achievements, in the form of final sprint sharing sessions or knowledge 
sharing. Each sprint is necessary to work towards the overall goal, but with a less strong 
feeling of accomplishment for the project team than with a transfer. Several project 
members were unhappy that their agile achievements did not receive any recognition. 
One explanation could be that their senior managers are still working with the 
traditional plan-driven approach with transfers as the KPI. Such managers often see 
little benefits in sprint sharing sessions and mini-transfers and therefore, do not see 
a reason to celebrate the ‘minor’ achievements. Additionally, management might be 
skeptical and reluctant to adopt agile as the traditional, proven gating approaches has 
been successfully employed by the incumbent for years (Cooper & Sommer, 2016a). 
Future research could look more closely at the implications of team engagement and 
happiness in an Agile-Stage-Gate environment and how senior managers influence 
the transfer process. 

3.7 Managerial Implications
Smart cities projects are usually found at the interface between hardware and software, 
where incumbents with a hardware background can use the agile way of working to 
transition to a more software oriented organization. Working in agile can help managers 
and organizations move from working in overspecialized silos to cross-discipline, 
collaborative practices (Rigby et al., 2016). This closer collaboration helps spread agile 
and its advantages throughout the organization, which in the long run will lead to even 
stronger inter-organizational ties. While in our setting only Research was explicitly 
working in agile, we believe that the most benefits can be achieved when all departments 
within an incumbent, and especially Development, take an agile approach. Agile 
stimulates closer alignment and joint value creation, thereby increasing the efficiency 
and effectiveness of a transfer. Moreover, to be able to reap the most benefits of an agile 
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way of working, we recommend adapting the synchronization concepts first, including 
processes, resources, and timelines. This will provide more flexibility in the management 
and scoping of the transfer from Research to Development. 

By creating more resources and processes that match the demands of the emerging smart 
city market, an incumbent is able to create more flexibility in the inter-organizational 
collaboration as well as in the scope of the transfer, including more modular technology 
and variety in the business model. For example, by creating software capabilities within 
both Research and Development, both teams could work on the same platform, thereby 
decreasing the need to officially transfer from Research to Development. Thus, instead of 
constraining agile and undermining front end transfers, more flexibility in the transfer 
scope, enabled through adapted synchronization concepts, can lead to a more positive 
influence of agile on front end transfers and vice versa. Managers should also consider 
whether the concept of transfers is necessary at all. By pre-defining transfer targets at 
the beginning of the year the Research teams lack the flexibility to explore new emerging 
research avenues as that would mean failing to fulfill their KPI requirements. Instead, 
new performance measurements should be introduced that match the agile sprint and 
sharing session system, sustaining the benefits of the agile elements.

3.8 Conclusion
Through the agile way of working, Research is working towards decreasing the 
(knowledge) gap with Development by collaborating closely on projects with champions 
and lead customers. Yet, the concept of transfers strongly inhibits the benefits of the agile 
way of working. The annual transfer targets, as well as the incentives of the individuals 
involved, impede the success of working in agile to develop new smart city innovations 
that could lead to sustained success of the incumbent. In view of the research question 
asking how agile influences front end transfers within a hybrid setting, we can conclude 
that agile has a positive effect on achieving front end transfers, but that transfers in turn 
have a negative effect on the effectiveness of working in agile. 
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Light the Way for Smart Cities:  
Lessons from Philips Lighting

CHAPTER 4



Abstract
Smart cities is one of the dominant manifestations of digitization with a multimillion dollar 
potential, where cities and companies alike are looking for ways to create and capture value. 
Technology-driven companies are key to making smart cities a reality, but their current product-
centric business models do not meet the changing needs anymore. Based on an in-depth study 
at Philips Lighting of four smart city cases across a period of five years, our article illustrates 
four distinct business models that enable incumbent organizations to enter this smart city 
market. We develop and contrast the four types of business models on individual and joint value 
creation and value capture dimensions and show how each business model can be of value to an 
incumbent depending on the project and ecosystem. We illustrate these business models with 
insights from Philips Lighting’s transition from public lighting to smart cities and provide specific 
implementation suggestions for incumbent companies.⁵  

5 This chapter has been accepted for publication in the special issue ‘Understanding Smart Cities: 
Innovation Ecosystems, Technological Advancements and Societal Challenges’ in Technological Forecasting & 
Social Change. Earlier versions of this chapter have been presented at the Oracle Conference, Rotterdam, 
2015, the Data Science Center Summit, Eindhoven, 2015, the Intelligent Lighting Institute Outreach Day, 
Eindhoven, 2016, Beta Conference, Eindhoven, 2017, Front End Innovation Europe Conference, Stockholm, 
2018. One of the smart city cases has been highlighted through a short ar0ticle in the ILI Magazine 2016, a 
white paper published through the Intelligent Lighting Institute, and a case study at TM Forum 2017. A patent 
application related to this research has been submitted: 'A retail lighting system' (WO 2017182512). Authors 
of this chapter are Kati Brock, Elke den Ouden, Kees van der Klauw, Ksenia Podoynitsyna, and Fred Langerak.
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4.1 Introduction
Rome was not built in a day, and neither are smart cities. By 2050, nearly 70% of the 
world’s population will live in urban areas (UNESA, 2015), creating both challenges and 
opportunities for municipalities and industries, leading to a widespread debate about 
the future of cities. Digital technology functions as a catalyst for urban transformation 
promising more efficient, livable, ‘smart’ cities that improve the quality of life for citizens 
and visitors by leveraging smart services, systems, and solutions (The Economist, 2016). 
Frost & Sullivan estimate that the smart city market will be worth $1.6 trillion by 2020 
with a wealth of locations claiming their status as smart cities, collaborating closely with 
industry experts and knowledge institutions (Frost & Sullivan, 2014; Snow, Håkonsson, 
& Obel, 2016). The rules of the game are changing, many new technology players from 
different disciplines are active in the smart city market. These companies range from 
new entrants to established players, which include such well-known names as Cisco, 
IBM, Huawei, Philips and Accenture. Although municipalities and businesses both seek 
to be at the forefront of these exciting developments, success in this cutting-edge domain 
is no small feat. 

The path towards the future of smart cities is uncertain, as we do not yet know what an 
actual smart city looks like, beyond the mere pilot projects currently implemented. It has 
been argued that new technology in itself has limited value and that designing products 
and services around that technology does not guarantee firm success, competitive 
advantage, or societal value (Chesbrough, 2007). Business model innovation, on the 
other hand, can enable an organization to fully realize the commercial potential of a 
technological innovation and can lead to corporate transformation and renewal (Johnson 
et al., 2008; Zott & Amit, 2007; Zott, Amit, & Massa, 2011). The general principle behind 
business models is based on representing connections between different actors or activities 
in order to create and capture value for all (i.e., customers, suppliers, complementors, 
partners and others) (Chesbrough, 2007; Doganova & Eyquem-Renault, 2009; Zott et al., 
2011). Essentially, established companies entering the smart city market are looking for 
new business models, i.e. new ways to create and capture value (Amit & Zott, 2001, 2015; 
Osiyevskyy & Dewald, 2015; Sorescu, Frambach, Singh, Rangaswamy, & Bridges, 2011). 
Value creation depends on whether such an incumbent is able to innovate successfully, 
while value capture is primarily concerned with bargaining the exchange value of products 
and services that result from value creation (Adner & Kapoor, 2010; Zott & Amit, 2010). 
More specifically, the business model determines a firm’s bargaining power: the more 
value is created, the greater the bargaining power and the greater the amount of value to be 
captured (Zott & Amit, 2010). 

Yet, incumbents often struggle or fail to adapt and innovate their business model 
to create and capture the right products and services for emerging markets, due to 
their inertia and adherence to a dominant logic (Gilbert, 2005; Tripsas & Gavetti, 
2000). Incumbents not only struggle internally with business model innovation, but 
challenges are also found in the firm’s ecosystem. An ecosystem looks more closely at 
interdependent relationships with other organizations both up and downstream, taking 
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simultaneous cooperation and competition into account (Adner & Kapoor, 2010; Gulati, 
Puranam, & Tushman, 2012; Moore, 1997). The main distinction here is that the business 
model only looks at the direct value exchanges from and to a focal organization, while the 
ecosystem takes a broader approach to include value exchanges beyond the focal organization 
(Adner, 2017), which are vital for the realization of smart city services and solutions. Whereas 
in the past, municipalities and incumbents used to solve problems in specific, isolated urban 
segments (e.g., lighting, waste, traffic), smart cities demands a combination of infrastructures 
across segments to facilitate a broader range of services (Cohen et al., 2016). This increasing 
complexity of smart city services and solutions demands a wider ecosystem of companies 
to create and capture value. As individual organizations are unable to develop and offer 
the necessary complexity on their own, they instead rely on a diverse set of partners to 
jointly create smart city innovations (Cohen et al., 2016; Porter & Heppelmann, 2014). To 
date it remains unclear however, how an incumbent can keep up with these urbanization 
and digitization developments and the increasing complexity of smart city innovations. 
Therefore, our research focuses on the following question: What kind of business models do 
incumbents apply in smart city ecosystems?

We focus specifically on the role of Philips Lighting, one of the largest lighting 
incumbents in the world, and the business model innovation challenges they faced in 
their digital transformation from lighting to smart cities. More specifically, through in-
depth, longitudinal inductive case studies of four smart city projects at Philips Lighting, 
we explore what types of business model are relevant to the smart city market and how 
these can be implemented in a smart city ecosystem.  

4.2 Methodology
According to Muñoz & Cohen (2016), major investments in a city’s infrastructure 
are key to realizing smart city solutions (Muñoz & Cohen, 2016; Paroutis, Bennett, & 
Heracleous, 2014; Snow et al., 2016). We believe that the public lighting infrastructure 
is uniquely positioned to play a pivotal role in the transformation of the urban context, 
but in many cities it is outdated, demanding replacement with more economical, 
sustainable solutions. More specifically, connected, digital public lighting can provide 
several clear advantages (Den Ouden et al., 2015). High energy savings already would 
justify the replacement of existing lighting infrastructures with LED. Moreover, 
connected, digital LED lighting can provide a basis for creating a dense network 
of sensors and actuators to enable smart city services. Such a networked lighting 
infrastructure (i.e., a smart lighting grid) enables the accessibility of additional real-
time data on everything from traffic, crime, and pollution, and more, triggering 
the participation of the whole business ecosystem (Cohen et al., 2016; Graça & 
Camarinha-Matos, 2017). As prior research shows, lighting is not only functional, it 
also exerts a strong emotional impact, through its effects on ambiance, people’s moods, 
and their sense of safety. Public lighting is also interwoven into a city’s identity and 
character, such that it could facilitate city branding strategies. Essentially, installing 
a smart lighting network would allow a city to run more smoothly and at lower costs 
and create a broad range of innovation opportunities, which in turn puts remarkable 
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pressure on the traditional, product-centric business models of incumbents (Øiestad 
& Bugge, 2014; The Economist, 2016). 

More specifically, we focus on Philips Lighting, which has been a leader in public 
lighting for more than 100 years. Nowadays it is rare that a company becomes this old by 
pro-actively adapting (Binns, Harreld, O’Reilly, & Tushman, 2014), as today’s markets 
are put under a lot of pressure by new entrants, as examples of Airbnb and Uber have 
shown. Coming from a connected lighting background, Philips Lighting has been 
implementing several smart city projects and is entering the smart city market through 
their Internet of Things (IoT) enabled and enabling infrastructure approach. Unlike 
many other organizations in the smart city market, Philips understands how cities work, 
having collaborated with municipalities for more than a century. However, Philips 
Lighting is aware that lighting is not sufficient anymore, and that they have to innovate 
their business model to go beyond pure illumination, if they want to compete in the 
emerging smart city market. To go beyond lighting, Philips Lighting’s focus now lies 
much more on commercializing embedded lighting and connectedness, while looking 
at the integration with other concepts that provide societal value, such as safety, crowd 
management, and open participative platforms (Chandy & Tellis, 2000; Chesbrough, 
2010). Essentially, Philips Lighting faces a digital transformation from public lighting 
to smart city solutions, where public lighting and its infrastructure are seen as stepping 
stones towards smart city concepts (Den Ouden et al., 2015). This context and Philips 
Lighting provide a unique setting for our research to investigate what type of business 
models are relevant to emerging smart city ecosystems. To this end, we conducted an in-
depth inductive, explorative study at Philips Lighting of four smart city cases. In the next 
section, we provide more background information on how and why the four cases were 
selected, including a short introduction to how the interest in developing intelligent 
lighting and smart city solutions started.

4.2.1 Case Selection
Already in 2011, cities were increasingly interested in LED lighting to achieve their energy 
saving goals as declared in the Covenant of Mayors. In Eindhoven, the account manager 
of Philips Lighting took the initiative to make a proposal for the city to replace 21,000 of 
its traditional street lights with LED; an investment that would be earned back in under 
seven years. This proposal triggered a discussion in the Municipal Executive Council 
on the innovation ambitions of Eindhoven as ‘the city of light’. Their concern was that, 
as LED lights would last for 25 years, they could potentially expect a lot of technology 
innovations based on LED and a smart city infrastructure. Yet, they can only invest once, 
so the investment should be future-proof. The vice-mayors initiated a co-creation process 
to develop a vision and a roadmap for urban lighting in 2030. Philips Lighting was one of 
the organizations that contributed to the roadmap from their own vision on future smart 
lighting and smart city developments. The resulting roadmap – aiming at a smart lighting 
grid that enables innovative solutions to continuously improve the quality of life in the 
city – was adopted as official policy document in 2012. As this also required rethinking 
the tendering procedure for public lighting, the decision was made to go for a competitive 
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dialogue in which Philips Lighting was one of the participants. The Eindhoven tender was 
launched in 2014 and was granted in 2016 to the consortium led by Philips Lighting that 
proposed a smart lighting grid together with a continuous innovation process that involves 
end-users and other companies to identify needs and develop solutions.

At the same time, in October 2011, the vice-mayors economic affairs representing the 
three major Dutch economic regions (Amsterdam, Rotterdam, and Eindhoven – also 
known as the E3) jointly wrote a letter to the ministry of economic affairs to make 
them aware of a number of key issues that needed to be addressed to improve their 
competitive position internationally. In this letter, the municipalities also pointed to the 
need to collaborate on the procurement of intelligent and sustainable public lighting to 
stimulate innovative lighting solutions in their respective cities, as light is one of the key 
infrastructures in a city. Within Philips Lighting, the account manager for these cities 
saw this letter as an opportunity to explore what innovative lighting solutions would be 
possible to go beyond the traditional product sales approach. The E3 Smart Lighting In 
Metropolitan areas (SLIM) project was developed as a response to the letter of the three 
municipalities. The cities selected Hoekenrodeplein in Amsterdam (to test how adaptive 
lighting can improve the perception of safety and hospitality on a public square), and 
Stratumseind in Eindhoven (to experiment with dynamic lighting scenarios to diffuse 
aggressive behavior in an entertainment street) as interesting pilot areas. 

In parallel, the same Philips Lighting account manager was approached by the area 
manager from Veghel that was facing similar problems to Rotterdam, Eindhoven, and 
Amsterdam, but who did not have the economies of scope of large municipalities and also 
was not part of such a consortium. Veghel was facing a decrease in visitors and shops in 
their areas and was interested in exploring intelligent lighting solutions in a pilot project 
to see whether these could improve the safety, attractiveness, and economic viability of 
their public spaces. The Philips Lighting account manager searched for actors within his 
organization that could respond to Veghel’s needs. The main aim was to jointly develop 
innovative lighting solutions to test in the city center. Since there was little knowledge on 
the effects of light and how light can influence the atmosphere and people in a particular 
public space, Philips Lighting decided to invest in exploring also this opportunity further, 
including looking at different value creation and capture opportunities. 

Thus, at that point in time, there were four projects ongoing within Philips Lighting 
that explored intelligent lighting innovations beyond mere lighting products and 
illumination, which demanded different business model types and ecosystem 
approaches (see Table 4.1). Moreover, we were granted access by Philips Lighting and 
the respective municipalities involved in the cases, which allowed us to gain in-depth 
insights. Following Yin’s (2013) recommendations, we decided to include all four 
projects (Eindhoven, Amsterdam, Stratumseind, and Veghel) as separate cases in our 
study, to investigate how Philips Lighting approached business model innovation in the 
context of smart lighting and smart city ecosystems. 
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4.2.2 Data Collection
We collected data on all four cases over a period of five years from 2012 to 2017. In this 
period the projects were initiated and executed, with multiple value creation and capture 
activities both for Philips Lighting and the other ecosystem actors involved, including 
the municipalities. The primary source of data consists of participatory observations 
(i.e., quasi-participatory action) of both the primary and secondary author over the 
whole period of investigation. This is in line with suggestions from Tsoukas & Chia 
(2002), who state that “only by placing ourselves at the center of an unfolding phenomenon 
can we hope to know it from within” (p.571). As part of the participatory observations, 
both authors took part in numerous meetings discussing the progress and challenges 
of the four projects, which, combined, resulted in more than 800 hours of participant 
observations. In total, more than 70 interviews were conducted with relevant actors to 
understand the dynamics of the projects, the interplay between the different ecosystem 
actors, and the implications for value creation and capture. Finally, for triangulation 
purposes, we collected documents, including archival documents, presentations, emails, 
and public documents. For the duration of the projects, the researchers took notes and 
discussed value creation and value capture activities with diverse representatives of. 
With this approach, we gained a clear understanding of the evolution of the four cases, 
as well as the activities carried out by the different actors. See Table 4.2 for an overview of 
the involved ecosystem actors and their relation to Philips Lighting.

Table 4.2 Overview of the core and extended ecosystem actors from a  
Philips Lighting perspective.

Core Ecosystem Extended Ecosystem
Parties working directly with Philips 
Lighting to create and capture value.

Parties involved with the municipality 
or indirectly with Philips Lighting.

Amsterdam

municipality Amsterdam, Karres+Brand 
Architects, Cisco, Lichtvormgevers, KPN, 

Alliander, TU/e Intelligent Lighting 
Institute

Eindhoven
Heijmans, TU/e Intelligent Lighting 

Institute, municipality Eindhoven, citizens 
(and later also local SMEs and incumbents)

Ziut, Vialis, KPN

Stratumseind
municipality Eindhoven, OpenRemote, 

ViNotion, TU/e Intelligent Lighting 
Institute, Police

LuxLab, Fontys, Icen, Mezuro/Goudappel, 
ProNorm, Munisence, De Oude 

Rechtbank, U-Approach, Tele-Event, 
Coosto, NHTV, Dutch Rose Media, DITSS, 

Geodan, Eindhoven 365

Veghel

municipality Veghel, Erasmus University 
Rotterdam, ROC Leijgraaf, Greenm2, 

Stichting Centrum Management Veghel, 
Rabobank, Enexis
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Table 4.3 Cross-case comparison on value creation and value capture dimensions.
Value Creation Value Capture

Amsterdam

Philips Lighting: 
◆ provide and install luminaires and  

asset management software 
◆ identify user needs and develop use cases for the 
square (that make the public space safer and more 

attractive to citizens and support local entrepreneurs) 
◆ create interface to connect cameras to the asset 

management software 
◆ provide data collection

Philips Lighting: 
◆ product sales

Core Ecosystem: 
◆ decide which use cases to implement 

◆ contribute cameras

Core Ecosystem: 
◆ product sales

Eindhoven

Philips Lighting: 
◆ contribute to creating a vision and roadmap for 

smart lighting in Eindhoven 
◆ design an innovation process that stimulates 
continuous innovation using a quadruple helix 

construction 
◆ build a smart lighting grid that serves as an open 

public utility for innovative lighting services

Philips Lighting: 
◆ smart lighting grid (i.e., 

luminaires + asset management 
software) 

◆ revenues through 
commercializing innovations 

on grid 
◆ maintenance services

Core Ecosystem: 
◆ Heijmans contributed to all of the above 

◆ use the smart lighting grid to explore (lighting) 
innovations with citizens, local SME’s, and other 

incumbents

Core Ecosystem: 
◆ revenues through 

commercializing innovations 
on grid 

◆ maintenance services

Stratumseind

Philips Lighting: 
◆ contribute to NWO grant application, to take a 

scientific approach to exploring the effect of light on 
de-escalating aggressive behavior 

◆ design and install custom made luminaires to be able 
to provide full color dynamic lighting scenarios 

◆ stimulate dashboard development and living lab set-up 
◆ explore the use of smart lighting in an open 

innovation ecosystem to manage crowds and support 
local entrepreneurs 

◆ create new value propositions on the effects of light 
on public safety

Philips Lighting: 
◆ (customized) product sales 

Core Ecosystem: 
◆ experiment with and study visitor behavior in a 

living lab setting 
◆ develop a dashboard that integrates different sensors 

as well as activates different light scenarios 
◆ add new technologies and sensors to the dashboard

Core Ecosystem: 
◆ product sales
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Table 4.3 Cross-case comparison on value creation and value capture dimensions.
Value Creation Value Capture

Veghel

Philips Lighting: 
◆ create a masterplan with a roadmap for the center of 
Veghel that would engage visitors through integrated 

lighting and technology and design use cases 
◆ install interactive lighting system, including light, 

sound, and color 
◆ design and install custom luminaires 

◆ develop dynamic light content for luminaires, also 
making use of sound 

◆ create an experience platform, for local 
entrepreneurs, retailers, or others to upload other 

lighting experiences

Philips Lighting: 
◆ lighting consultancy 

(including area analysis, 
developing use cases, and 
creating lighting content) 
◆ (customized) luminaires 

◆ maintenance services

Core Ecosystem: 
◆ install greenery for phase 1 

◆ develop app (by students from local education 
institution)

Core Ecosystem: 
◆ product sales 

◆ services

4.2.3 Data Analysis
We are interested in how Philips Lighting explored business model innovation 
opportunities, whilst evolving from public lighting to smart city propositions, and which 
types of business models are applicable to smart cities. This has been done through a 
comparative analysis of the four cases to determine the similarities and differences 
between these four polar types (Van de Ven & Poole, 2005; Yin, 2013). Our study draws 
on the insider-outsider approach, which stipulates the involvement of two distinct roles 
and perspectives (Bartunek & Louis, 1996). The two primary authors took the role of the 
‘insiders’ by actively participating in the four projects, whereas the other authors were 
involved as ‘outsiders’. This approach has allowed us to gain more insights into the four 
cases, as individuals tend to talk more openly to insiders (Bartunek & Louis, 1996). At 
the same time, the outsiders were able to take an independent view, which stimulated a 
more systematic interpretation of the events. 

The first step in our data analysis was to do a within-case analysis of Philips Lighting’s 
value creation and value capture activities during each of the four projects, as well as 
the implications for the ecosystem. For this we created case descriptions of each case 
to identify an overall pattern of value creation and value capture (see Appendix 3) and 
identified the core and extended ecosystem for each case (Table 4.2). We explored the 
value creation and value capture activities of Philips Lighting in relation to their core 
ecosystem partners (see Table 4.3) and jointly discussed the developments within the 
author team. The combination of insider and outsider interpretations supported the 
move beyond conceptual representations, to uncover the dynamic nature of business 
models and the exchange of value between different ecosystem actors. The next step in 
the analysis was to contrast the four cases through a cross-case synthesis to find overlaps 
or discrepancies in their business models. This allowed us to develop a more general 
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framework of business model innovation for smart cities (Figure 4.1), which forms the 
basis of our results. Additionally, we created a list of actions that transcend the individual 
cases and that can provide valuable input to other incumbents looking to innovate their 
business model. We present this list in the managerial implications section of this paper.

4.3 Results
Essentially, Philips Lighting is looking for new ways to create and capture value within 
different smart city ecosystems (Spieth, Schneckenberg, & Ricart, 2014). We find that the 
two relevant business model variables, value creation and value capture each consist of 
two possible forms. 

VALUE CREATION

VA
LU

E 
CA

P
TU

R
E

jointindividual

jo
in

t
in

di
vi

du
al

TETRIS 
BUSINESS MODEL

JIGSAW PUZZLE
BUSINESS MODEL

MARBLES
BUSINESS MODEL

JENGA
BUSINESS MODEL

Value is created individually, 
while an extended set of 

revenue models are introduced 
that build on each other and 

can be shared across the 
ecosystem.

No integration of value creation 
or value capture activities 
between different actors, 
everything is developed 
in-house and sold as a 

one-off sale.

Extended value creation and 
value capture, by leveraging 

synergies within an ecosystem 
to jointly create and capture 
the most value for customers 

and the ecosystem.

Extended value creation, where 
different ecosystem actors 

learn from each other, though 
with limited revenue potential 

for the individual parties.

VEGHEL EINDHOVEN

AMSTERDAM STRATUMSEIND

Value creation took place in an individual or joint way. During the Amsterdam and 
Veghel case, Philips Lighting created value individually, by conducting its innovation 

Figure 4.1 Business model matrix with four distinct types of business models relevant to 
the smart city market.
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activities in-house and cooperating with other parties primarily through traditional 
buyer–supplier relationships. The advantage is that Philips Lighting remains in control, 
reaps most of the profits, and is less vulnerable to competition. However, an implicit 
requirement demands that Philips Lighting maintains sufficient control and critical 
mass in the pertinent domain to succeed. Alternatively, during the Stratumseind and 
Eindhoven cases, Philips Lighting took a joint value creation approach, where they 
actively collaborated with external partners to leverage their distributed knowledge, 
skills, and resources, i.e. created value through an open innovation setting (Chesbrough, 
2003; King & Lakhani, 2013). Generally, this participatory infrastructure was facilitated 
by a platform, with the overarching purpose of enabling value creation for all participants 
(Graça & Camarinha-Matos, 2017; Muñoz & Cohen, 2016; Parker, Van Alstyne, & 
Choudary, 2016). The greater variability in the resulting ideas also tends to increase the 
quality and value of the ultimate solution (King & Lakhani, 2013). 

Similarly, Philips Lighting’s value capture activities also entailed an individual or 
joint approach. During the individual approach in the Amsterdam and Stratumseind 
cases, the revenue streams were unidimensional product sales, usually involving a 
one-time transaction. In contrast, the joint value capture mechanisms of the Veghel 
and Eindhoven cases, rely on recurring income from multidimensional services and 
solutions, such as lighting consultancy or maintenance services, i.e. managed services 
(Baden-Fuller & Haefliger, 2013), where revenues can also be shared across different 
ecosystem actors. We combine these two dimensions into a matrix that consists of four 
business model types, the details of which will be described next.

4.3.1 Marbles Business Model
In the Amsterdam case the city sought to increase the sense of hospitability, atmosphere, 
social safety, and cohesion in one of the most modern urban sections of the city – 
Hoekenrodeplein, which was selected as a pilot area for smart lighting solutions. With 
an adaptive lighting system, which accounts for the calendar of events and actual 
measures of the amount and dispersion of people on the square, it wanted to provide 
different atmospheres suited to the occasion, so that citizens and visitors would feel 
more comfortable and safe. The partners in the project were Philips Lighting, Cisco 
Systems, KPN (one of the largest Dutch mobile network operators), Alliander (a major 
Dutch energy provider), and the municipality of Amsterdam. These incumbents all are 
leaders in their respective industries, but none of them had any experience working in 
a smart city ecosystem. The project began in 2013; the lighting was installed in 2014; 
and currently, further systems continue to be integrated to deliver more adaptive 
functionality. This lengthy process, together with a limited budget, has limited the 
chances of creating and implementing other interesting smart city propositions in that 
specific area. In addition, the project did not develop any new value capture mechanisms 
that might help recover the initial investments from the different actors and allow 
further investments. Both Philips Lighting and Cisco Systems focused on creating and 
capturing value through their individual product-oriented business models. 
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The adaptive lighting system consisted of so many complex and disparate elements, 
but there was no-one assuming responsibility for the integration of it all. 

(Project team member)

As a result, value creation for Philips Lighting was limited to an adaptive lighting 
system that serves the needs of the municipality of Amsterdam to reduce energy costs. 
As a consequence, Amsterdam has not fully met the needs of its citizens though (i.e., 
hospitability, safety), as these complex needs cannot be satisfied by a product offering 
alone. Because Philips Lighting did not go beyond selling products, i.e. luminaires, 
connectivity, and an asset management system, it was unable to explore more societal, 
human-centric innovation opportunities jointly with the extended ecosystem. 

4.3.2 Tetris Business Model
In the smart city context, municipalities are no longer the sole customer of smart city 
services. Citizens and consumers have shifted, from being purely users to being customers 
and prosumers too. Nevertheless, the initial impact of communication technologies on 
cities often results in a growing number of vacant shops, whose tenants have been driven 
out by the attractiveness of online shopping. Such developments have had negative 
influences on retailers in Veghel, in the Netherlands, as well as on the livability and quality 
of life in the city. To counter these developments, the municipality initiated a project 
entitled, ‘Veghel behind a digital city wall’. In this case, Philips Lighting developed a two-
step plan. First, it sought to create a lighting experience area, where colorful, dynamic 
lighting scenarios welcome and attract visitors to the city center. Second, they created an 
experience platform with interactive lighting design for the two main shopping streets, 
initiating the project ‘Veghel turns the light on’. The focus for the experience platform 
lay on changing lighting content that could invoke particular experiences in the city 
center. More specifically, Philips Lighting conducted an area analysis and designed both 
the luminaires as well as the lighting content for different atmospheres. Such lighting 
experiences improve the visibility of retailers in the city center; it also stabilizes the bond 
between the city and its citizens and attracts new visitors. By offering products and services 
(lighting consultancy, experience platform, and maintenance) Philips Lighting was able 
to diversify its revenue opportunities. Such a lighting platform can also serve as a basis 
for (external) apps to stimulate app-based revenue models, such as freemium/premium, 
affiliation, or subscription models. Although, Philips Lighting depended on other parties 
to for example deliver greenery or sensors, they were only part of the extended ecosystem, 
while Philips Lighting was in charge and created value in-house. The initial results look 
promising: there are 22 newly opened shops and 15% more visitors in the city center. 

Actually visitors should experience a visit to the shopping area as an attractive, fun, 
cozy and surprising experience. They should spend a lot of time in the area through 
nice shops and restaurants. The longer a customer stays in the shopping area, the 

more money is spent. So focus on a longer duration of stay. 
(Project advisor)
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For this case, Philips Lighting took on the keystone player role and created value, using 
its experience in lighting, while also exploring the new fields of platform development 
and a more human-centric approach. By taking control of the participative, extended 
ecosystem, it was able to enhance its own value creation. Furthermore, beyond product 
sales in the first phase, it was able to diversify its revenue model through an innovative 
platform, as well as lighting consultancy, and maintenance services. 

4.3.3 Jenga Business Model
With the Stratumseind case we explored the open, collaborative living lab of 
Stratumseind, one of the largest and most popular entertainment areas in the 
Netherlands and Europe. Each weekend, 25.000 visitors head to Stratumseind; on any 
given Saturday night, there are roughly 850 incidents, 20 of which lead to arrests or 
detentions. The municipality believes that lighting might be pivotal for de-escalating 
aggressive behavior and reducing these incidents to increase public safety and the 
attractiveness of the area. Stratumseind thus offers a unique research and measurement 
center, where experiments test ways to make the area safer, more vibrant, and more 
attractive. Philips Lighting helped start up this living lab and initiated the development 
of an open platform. On this platform, small, medium, and large enterprises as well as 
start-ups can propose and integrate their (partial) solutions, and test their impact in real-
life circumstances with actual visitors. This ecosystem is highly complex, involving many 
different actors contributing to the improvement of the area. The Stratumseind case also 
reveals how a living lab can enable a large number of organizations to work together to 
jointly create smart city solutions. Although this living lab in Stratumseind has enabled 
experiments with various smart lighting and smart city opportunities, it offers very 
limited opportunities to capture the value created thus far. 

The strong point of the Stratumseind living lab is its focus on crowd management and 
its open approach. Almost weekly companies approach us with  

technologies and modules that can be integrated in the system to better  
monitor or influence the crowd. 

(Living lab manager)

In this setting, Philips Lighting was part of a larger ecosystem, though not the keystone 
player. By creating value together with its ecosystem partners, Philips Lighting explored 
their products and services from an external perspective, while also diversifying its own 
offering according to the opportunities discovered through this joint value creation 
approach. The dominant Philips Lighting business model in this case remains dedicated 
to product sales to the municipality. However, the knowledge and value created through 
open innovation ultimately might be extrapolated and scaled to other cities and areas, 
where it could provide additional sources of income in the future.

4.3.4 Jigsaw Puzzle Business Model
The smart city context can make it difficult to implement new and open business models, 
because many existing rules and regulations are linked to the old way of doing things. 
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There is very limited room for innovation and flexibility. In the Eindhoven case, the 
municipality of Eindhoven acknowledged that it could not define all the requirements 
for innovative smart city proposals upfront, so it decided to enter into a competitive 
dialogue with industry and establish a best-value procurement process. The main aim 
was to develop a smart lighting grid (i.e., a platform) on which smart city services can 
be built to improve the quality of life in the city. A consortium of Philips Lighting 
and Heijmans (a Dutch maintenance and installation company) in turn developed an 
innovative offer that focused on continuous, human-centric services and solutions. 
These parties formed the core to a wider ecosystem, in which local entrepreneurs, 
small businesses, and other incumbent organizations jointly create and capture smart 
city propositions for Eindhoven. The consortium is responsible for developing and 
providing a smart lighting grid that remains open to other parties. With a living labs 
approach, this project seeks to establish a platform that enables continuous, open 
innovation.

The project is very challenging, because we all need to change. But if we do, we will 
be able to address societal challenges with solutions that have a viable, scalable 

business. Each time when we are confronted with a misunderstanding in the project, 
we need to remember this – that keeps us going. 

(Project team member)

Due to the municipality’s open, innovative approach to procurement, Philips Lighting 
was able to jointly explore a broad set of value creation opportunities during the open 
dialogue phase. In turn, it developed a long-term plan, in which the smart lighting grid 
provides the foundation for extensive value creation that leverages external propositions, 
while also identifying joint value capture mechanisms across a smart city ecosystem. 
This open, cooperative approach stimulates scalability activities and helps diversify 
Philips Lighting’s revenue model portfolio.

Overall, Philips Lighting applied four different business models in the smart lighting and 
smart city context that take different value creation and value capture approaches. In the 
next section, we will discuss these four types of business models in a larger theoretical 
context to identify the advantages and disadvantages of the business models and the 
related ecosystem approaches. 

4.4 Discussion
Technological developments, changing customer demand and the arising market 
potential of smart cities have put a lot of pressure on the current business models and 
ecosystems of incumbents. Radical technological innovations that conflict with the 
established business models have proven to be particularly challenging (Teece, 2010; 
Tripsas & Gavetti, 2000). Examples, including Polaroid and Kodak (digital photography) 
(Tripsas & Gavetti, 2000), Nokia (smartphones) (Aspara et al., 2013) and the jet engine 
technology (aircraft industry) (Henderson & Clark, 1990), show that incumbents are 
often unsuccessful with business model innovations. Whereas start-up companies can 
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design their new business model around a new technology from scratch, incumbents 
must innovate and transform their current business model and business processes 
to commercialize new technologies. In spite of that, the business model literature has 
mainly focused on start-up companies and new ventures (Amit & Zott, 2001; Andries & 
Debackere, 2013; Zott & Amit, 2007), with only a few studies focusing on incumbents, 
even though business model innovation there has a lot more intricate dynamics (Berends 
et al., 2016; Desyllas & Sako, 2013; Kindström, 2010). Therefore, in this study we focused 
on the incumbent Philips Lighting and how they explored the smart city market with 
four distinct business models and the related ecosystems. As Cohen et al. (2016) clearly 
state: “[…] the existence of business models that facilitate this [ecosystem] participation 
is essential for the success of these [smart city] endeavors. Effective business models are 
a critical aspect of open innovation.” (p. 12). Our study contributes to the literature by 
illustrating four types of business models that are valuable in the smart city context, 
where the Marbles business model is related to the existing way of doing business in the 
lighting industry and the other three offer new business model innovation opportunities. 
Each business model comes with its own advantages, where there is not necessarily one 
model that should be considered better than the other. Instead, it depends on the project 
and the ecosystem constellation. In the next section we, first, discuss each business 
model individually and, second, consider the overarching business model and ecosystem 
implications for incumbents.

4.4.1 Marbles Business Model
The Marbles business model quadrant resembles the currently most common 
incumbent business model. Incumbents in various industries continue to apply this 
classical product sales model, such as when retailers of consumer electronics perform 
their value creation activities internally and sell the products through traditional 
channels, with some set margin. Interactions with other parties usually consist of 
competitive buyer–supplier relationships, with clearly defined, measurable targets and 
predictable outcomes. As we saw in the Amsterdam case, Philips Lighting did not create 
value together with other parties as part of a core ecosystem, but was still able to create 
interesting use cases and sell their products. However, Philips Lighting and Cisco were 
not able to go beyond their old, traditional product sales business model to integrate 
their innovation activities and create a more extensive adaptive lighting solution for 
Hoekenrodeplein, as both incumbents underestimated the effort required to create an 
integrated solution. Indeed, both incumbents were greatly influenced by their inherent 
industry structure and existing business model and could not adjust enough to create a 
joint solution (Adner & Kapoor, 2010). As Adner & Kapoor (2010) state, to successfully 
create value an incumbent must not only overcome internal innovation challenges, but 
their core ecosystem partners also need to overcome their own innovation challenges, 
which can be very time-consuming. Therefore, in certain contexts an incumbent 
can profit more from creating value individually, independent from the ecosystem’s 
innovation activities, where similar to Marbles each have their own value. Instead, other 
parties can be used in a supplier role in an extended ecosystem. 
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4.4.2 Tetris Business Model
In the Tetris business model quadrant, value capture has a more dominant role than 
value creation. Value creation continues to be done individually, in-house, but new 
commercialization opportunities are explored. The new revenue models might include 
consumers (e.g., crowdsourcing), other companies, or government institutions 
(e.g., public–private partnerships). The joint activities might take place in the fuzzy 
front end of innovation or during the final production or delivery processes (King & 
Lakhani, 2013). By creating value in-house, Philips Lighting was able to take on the 
keystone player role in the Veghel project and drive the projects towards successful 
smart lighting innovations (Iansiti & Levien, 2004). By selling services, products, and 
a platform, Philips Lighting spread their revenue opportunities, while also allowing 
other companies to offer services on the lighting experience platform and capture value. 
This is also in line with research on ecosystems, that tends to focus on how exchange 
partners shape a firm’s value capture (Adner & Kapoor, 2010). Such an approach is less 
risky to an incumbent organization, as there are fewer interdependencies (Adner, 2006). 
Through the keystone player role, Philips Lighting was able to leverage products from 
the extended ecosystem (such as greenery or an app), without the dependency on other 
incumbent’s value creation, as experienced in the Amsterdam case. 

4.4.3 Jenga Business Model
The Jenga business model describes new ways of creating value, using individual value 
capture mechanisms. Companies thus open their innovation activities to customers, 
end-users, and other companies, seeking to jointly develop and produce new products 
and services together. Such options are manifested in co-creation, crowdsourcing, 
and lead-user involvement. However, the product or service value continues to be 
captured with an individual product sales approach. In the Stratumseind case, we saw 
that the ecosystem actors were able to overcome their internal innovation challenges, 
to jointly ‘build’ on smart city solutions. By opening up their value creation activities, 
the different ecosystem actors were able to share knowledge on how to use lighting to 
influence people’s behavior. Such an ecosystem is necessary to jointly create value that 
no ecosystem actor could create on their own (Adner, 2006; King & Lakhani, 2013). If 
an actor would leave the core ecosystem the value creation activities would suffer greatly 
or might even break down, if no replacement is found, hence the Jenga tower analogy. 
However, in our context the value capture opportunities were limited to the individual 
actors, which in turn lead to some competition among actors with competing solutions 
for functions in the total system. If there is less competition, core ecosystem players 
are more likely to share their ideas and invest in joint knowledge creation, especially 
in contexts with high uncertainty, such as smart cities (Santos & Eisenhardt, 2009). 
Such knowledge can then be used for an incumbent’s internal innovation activities 
and can, therefore, indirectly contribute to value capturing. However, the complexity 
of the interdependence between the ecosystem partners, can also become a bottleneck 
to a firm’s value creation (Adner & Kapoor, 2010). The implications and effects of (a 
lack of) competition in a joint value creation ecosystem should be studied in more 
detail. Moreover, such an open innovation approach often demands compromises and 
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adaptiveness from the different ecosystem partners, which can be quite time consuming 
(Adner, 2006). As King & Lakhani (2013) suggest, if companies want to capture value 
from their open innovation activities, they need a different business model (i.e., the 
Tetris or Jigsaw Puzzle business model).

4.4.4 Jigsaw Puzzle Business Model
With the Jigsaw Puzzle business model, incumbents can jointly explore new territories 
and revenue models. With such a business model, incumbents open up their innovation 
activities and invite other parties to contribute and share; they also jointly explore new 
revenue models, where both activities can reinforce each other. This connection often 
provides the economic justification for platforms that enable new value propositions. 
One party might provide a strong innovation platform, with specific use cases, and then 
other parties can leverage and contribute to the value of the platform in this value-sharing 
model. Like in a Jigsaw Puzzle all pieces add to a larger whole. As Cohen et al. (2016) 
stipulate, future city innovations will not depend on single tech organizations, but rather 
require collaboration and co-creation with local municipalities, incumbents, citizens, and 
even competitors from different industries. For this to become common practice, there 
needs to be a clear process to value creation and value capture among the core ecosystem 
actors. To commit to this future way of working, Philips Lighting designed a continuous 
innovation process that involves the quadruple helix actors (i.e., municipalities, knowledge 
institutions, businesses, and citizens). Through a continuous innovation approach a 
balance can be found between value creation and value capture, ensuring that all ecosystem 
actors will profit. Indeed, it becomes essential to provide clear and sufficient incentives for 
third parties to become involved in the core ecosystem (Cohen et al., 2016). However, from 
a Philips Lighting perspective, such an approach was quite risky, as it demanded a lot of 
resource investments and a more long-term approach to value capture in an uncertain 
market. Incumbents need to balance individual with joint value creation and capture, 
where individual activities are used for short-term profit and joint activities for continuous 
innovation and long-term success. In this study, we present a dichotomy of openness and 
collaboration for business model innovation, while future research might investigate the 
degree of openness required for successful business model innovation. Moreover, future 
research should explore to what extent incumbents need to ‘open up’ their value creation 
and value capture activities and should also investigate what kinds of open innovation 
forms prove viable for new and diverse ecosystems (Cohen et al., 2016). 

4.4.5 Overarching Business Model and Ecosystem Implications
Together, our four Philips Lighting cases show that by exploring a diverse set of business 
model avenues in parallel, an incumbent can respond more flexibly to rapidly changing 
smart city ecosystems. Instead of focusing on the procurement of a singular solution 
or isolated problems, smart cities demand more complex solutions from innovation 
ecosystems that also generate broader entrepreneurial opportunities. Opening up 
parts of the business model innovation process enables an incumbent to become more 
flexible. However, while open innovation literature suggests that open (i.e., joint) value 
creation goes hand in hand with open value capture (Chesbrough, 2003, 2006), we find 
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that this does not necessarily have to be the case. Instead, joint value creation can also be 
combined with individual value capture and vice versa.

Moreover, business model innovation requires significant trial and error as well as 
openness towards experimentation and agility on behalf of the incumbent (Chesbrough, 
2010; Doz & Kosonen, 2010; Sosna, Trevinyo-Rodríguez, & Velamuri, 2010). Indeed, 
the appropriate business model cannot be anticipated in advance, it needs to progress 
continually and requires progressive fine-tuning (Andries & Debackere, 2013; 
Chesbrough & Rosenbloom, 2002; Demil & Lecocq, 2010). By being able to flexibly 
apply different models when reacting to changes in the markets or maturing of products, 
incumbents can save a lot of time and costs (Doz & Kosonen, 2010). More specifically, 
Sabatier et al. (2010) describe the approach to a business model portfolio as a strategic 
tool, where a company delivers different sorts of values into various markets at the same 
time by combining internal activities and external demands. They demonstrate that it 
is possible and beneficial to have multiple business models so that an organization can 
create and capture value at different stages in the value chain (Sabatier, Mangematin, 
& Rousselle, 2010). With our study we extend these business model portfolio findings 
and demonstrate that incumbents can also explore several business models in one 
market, depending on the project and ecosystem they operate in. A diverse set of 
business models in the same market can provide complementarities that ultimately can 
contribute to a more fine-grained overall business model. As our study focuses on only 
one incumbent and one market, future research should explore how a diverse set of 
business models within the same market develop further and whether and how different 
incumbents combine the different models into one overall model as the market matures. 
However, such a diversification of activities can also be highly risky and may also lead to 
competition among two or more business models. As a consequence, an incumbent is 
faced with a conflict of interest between low-cost and differentiation strategies (Markides 
& Oyon, 2010). Future research should also explore in more detail the challenges of 
having multiple business models in the same industry. 

4.5 Managerial Implications
The technological and financial benefits of smart cities are appealing, but the key to the 
success of a smart city is the promise of societal value, in the form of a better quality of life 
and a more human-centric approach to urban innovations (Albino et al., 2015). We find 
that in the smart city context these aspects are at the core of an incumbent’s new business 
model. However, selecting, adjusting and/or improving business models can be quite a 
complex task to achieve (Teece, 2010). Typically a new business revises its business model 
up to four times before reaching profitability (Demil & Lecocq, 2010; Johnson et al., 2008). 
There are no clearly defined steps in business model literature that can be used to do so, 
as business models have mostly been analyzed at one point in time and not as a dynamic 
construct. In this study, we go a step further and provide practical actions for business 
model transformation. Specifically, we ask, how can a company move from one business 
model quadrant to another? We extracted seven actions that suggest a practical approach 
for incumbents to compete effectively in smart cities (Table 4.4).
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4.5.1 Moving Horizontally: From Individual to Joint Value Creation
The first three actions focus on how an incumbent can move from individual to joint 
value creation, which adds value to the company’s offering by matching smart city–
derived expectations.

Table 4.4 Overview of the seven actions for moving around the  
business model typology matrix.

Actions Example Cases

Move horizontally:  
From individual to 
joint value creation

1
Conduct value-driven business model 

innovation.
Amsterdam

2
Consider customers, end users, and 
ecosystem partners in the business 

model innovation process.
Amsterdam

3 Create value locally. Eindhoven

Move vertically: From 
individual to joint 

value capture

4 Innovate across silos. Stratumseind
5 Capture value globally. Eindhoven

6
Take on a different role in the value 

network.
Veghel

7 Innovate continuously. Eindhoven

1) Conduct value-driven business model innovation.
Technological developments, changing customer demands, and the rising market 
potential of smart cities have put a lot of pressure on current business models and 
ecosystems. Focusing on technology and products will lead back to a traditional product 
sales business model, in which profit gradually will decline. To change, it is necessary 
to shift focus toward a more value-driven approach, to create and capture significant 
human-centric value in the smart city context. By taking a different approach to value 
creation, a company can proactively shape its role in the new ecosystem. 

2)  Consider customers and end users in the business model innovation process.
More specifically, in smart cities customers and users are two distinct target groups. 
Traditionally, organizations negotiated and collaborated purely on a macro level, with 
the municipality. However, the micro, consumer perspective becomes more critical, 
so organizations and municipalities alike need to reconsider. For innovative smart city 
services to succeed, the value of the solution must be specified according to its desired 
societal impact. Smart city solutions should start with end-users, putting their needs at 
the core of the value proposition. A quadruple helix approach, actively involving the 
end-user, the municipality, businesses, and knowledge institutions, may be of great value 
(European Commission, 2015).

3)  Create value locally.
To apply a human-centric value creation perspective to smart city innovations, it is 
essential to understand the needs of the citizens and visitors of a specific city in-depth. 
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These needs will differ across cities, countries, and user groups, so only local insights 
can produce valuable smart city propositions that are likely to be adopted and used for 
an extended period. A living lab approach provides a pertinent means to identify latent 
value propositions through co-creation and testing in the actual, local setting (Almirall 
& Wareham, 2011; Cohen et al., 2016; ENoLL, 2016). 

4.5.2 Moving Vertically: From Individual to Joint Value Capture
The next four actions involve moving from individual to joint value capture, to increase 
the scalability of smart city opportunities, which is key for remaining successful as an 
incumbent.

4)  Innovate across silos.
Traditionally, value is created and captured within specific silos with little overlap 
between them, especially in a municipality (The Economist, 2016). When moving 
toward smart city services though, value creation must span the different silos; value 
created in one silo could be captured in a different silo. For example, imagine that with 
a specific lighting functionality, crime can be reduced in a certain area. In turn, fewer 
police men are needed to patrol that area, which would reduce the costs for the police 
department and the municipality overall. The challenge is to make such value capture 
transparent and tangible for all the parties involved.

5)  Capture value globally.
Creating living labs and investigating local needs will result in stronger value creation, 
so the next step is to move value capture to a higher level. Platforms have become 
essential for capturing value efficiently and can be described as the business model of 
the Internet of Things (Parker et al., 2016). A platform can easily be transferred to new 
settings to create new value locally, but the challenge is to expand from single business 
cases to multiple value cases, to recuperate the platform investments and achieve 
global scale. 

6) Take on a different role in the value network.
Stand-alone strategies do not work in a smart city context. A value network or ecosystem 
is necessary for an incumbent’s success. Incumbents must take a broader approach 
and involve a wide set of partners and suppliers that can provide high-quality, citizen-
centered services. In particular, a keystone strategy can put an incumbent company in 
a central hub position, such that other actors rely on it (Iansiti & Levien, 2004; Weill & 
Woerner, 2015). Incremental change will not move the organization to the center of the 
emerging value networks and ecosystems; rather, such a firm would likely find itself in 
a mere supplier role. Radical change is needed to become a key player in a smart city. 
Collaboration with other incumbents that create and capture similar value will lead to 
conflict, if not mediated by an integrator or keystone player. Taking the keystone player 
role in a value network puts a company in control of value creation and capture, while 
leaving the vast majority of the value creation effort to the wider network. 
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7) Innovate continuously.
By providing a platform on which numerous ideas can be submitted for additional open 
value creation, whether from citizens, municipalities, or businesses, the keystone player 
increases its access to ideas and propositions. In addition, a continuous innovation 
process can ultimately benefit all parties and justify the initial platform investments. 
Yet, the keystone player also remains responsible for taking along its customers, to 
demonstrate the breadth of possibilities and the less tangible revenue streams and/or 
cost savings available to them.

4.6 Conclusion
Smart cities have emerged as a dominant digitization trend in recent years. New 
products and services enter the market and take off at a much faster pace than in the past, 
so lengthy discussions and contested agreements, as found in traditional procurement 
processes, instead hinder innovation. Therefore, smart cities, as a widely adopted 
buzzword, cited by policymakers, politicians, and companies alike, force us to wonder: 
Are smart cities a true trend for the future or just a hype? To realize the potential of smart 
cities in the modern, digitized reality, organizations and municipalities must shift their 
(centralized) mindsets and take actions that go beyond pilot projects, so that they can 
apply their lessons and innovations on a larger scale. Cities need to focus on designing 
structures that facilitate innovation ecosystems to be able to create the necessary smart 
city innovations. To adapt quickly, incumbents need to be able to adopt roles that do not 
always fit their traditional core competencies. Overall, the future of urban innovations 
demands collaborations and co-creation with municipalities, incumbents, citizens, as 
well as competitors across a range of industries.

From four cases involving Philips Lighting, we saw that smart city services and 
solutions can be achieved only through internal alignment and external collaboration. 
Incumbents must innovate across sales, business, and R&D while also opening up to 
external partners. Traditional inside-the-box thinking cannot achieve the breadth, 
depth, and complexity required for smart city services. As Philips Lighting highlighted: 
smart cities are not built in Philips Lighting but around it. Therefore, companies must 
find ways to work together across their departments, to think outside the box and deliver 
on the massive promise of smart cities. This requires a shift, away from a prevalent 
product mindset that reflects decades of product sales (i.e., “the product business model 
is broken” according to Marshall Van Alstyne), to a more process- or service system-
oriented approach. Through a business model portfolio approach, an incumbent can 
experiment with different value creation and value capture approaches in uncertain 
markets. An incumbent is then more flexible to responding to changes in the market or 
the ecosystem, until the market and the business models mature.  
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5.1 Discussion
The growing number of people living in and moving to cities, as outlined in Chapter 
1, provide compelling reasons for transforming cities into ‘smarter’ cities. Throughout 
this dissertation, I approach smart cities from a public lighting perspective, where public 
lighting has the potential to play a pivotal role. Its digitization, energy efficiency, and 
ubiquitous nature in cities can provide the stepping stones needed to make smart city 
innovations flourish (Den Ouden et al., 2015). Whereas start-up companies entering 
the smart city market are able to develop a new technology and design a new business 
model around it, an incumbent must innovate and transform their current business 
model(s) and innovation process(es) to accommodate smart city innovations. Such a 
transformation demands organizational change, including business model innovation 
and radical new product development, which are difficult and particularly challenging 
for incumbents (Christensen & Bower, 1996; Gilbert, 2005; Hill & Rothaermel, 2003; 
Lavie, 2006; Teece, 2010; Tripsas & Gavetti, 2000). Incumbents, such as Philips Lighting, 
while recognizing the need to change, are struggling to move away from the legacy of 
their traditional lighting products, rooted in more than 100 years of lighting product 
business. Incumbents are, nevertheless, the key to making smart cities reality, as only 
they have sufficient critical mass to build an ecosystem to create, capture, and deliver 
smart city innovations. Incumbents also have more (financial) resources, compared to 
new ventures, to invest in platforms that can cover urban innovations on a city-wide 
scale, essentially creating the scalability that is needed to move smart city projects 
beyond the pilot phase. To succeed in the emerging smart city market, incumbents 
need to overcome a set of challenges triggered by the societal developments, the 
digital transformation of lighting, and the inherent incumbent struggles with radical 
innovation. Hence, the research question of this dissertation is: 

What new business development challenges hinder an incumbent’s digital 
transformation from lighting to smart cities and how can they be resolved?

To answer this question, I designed and executed three distinct studies that each uncover 
a set of new business development challenges pertinent to the individual, project, and 
organizational level of an incumbent’s ongoing digital transformation. Before going 
into the main challenges at each level of analysis, I provide a short summary of the three 
studies.

5.2 Summary Studies

Study 1 – Light Without a Bulb: Business Model Innovation Through Analogies
An incumbent typically has a strong foundation of capabilities, competencies, and 
knowledge that has led to their sustained success in the past. Yet, an incumbent must 
also realize that certain established processes and routines of conducting business must 
change as new technologies (such as LED) and markets (such as smart cities) emerge 
(Svahn et al., 2017). This realization often begins with the individual, as value is created 
by an organization’s members (Bowman & Ambrosini, 2000). When confronted with 
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something new, individuals tend to look for similarities in the familiar, i.e. make an 
analogy (Bingham & Kahl, 2013). Business models are often based on analogous business 
models from other industries, such as the Nespresso business model, which is based on the 
razor-blade model of Gilette (Enkel & Mezger, 2013). Though analogies, as well as business 
models, can have repercussions at the product, business unit, or firm level, they are 
essentially an individual-level phenomenon (Kalogerakis et al., 2010). Accordingly, study 1 
explored the phenomena of analogies in a business model context, focusing specifically on 
what hinders an individual’s analogical reasoning process during business model innovation?

Through a verbal protocol study, I explored the three main parts of the analogical 
reasoning process: (1) the party conducting the transfer (incumbents versus new 
entrants), (2) the source of analogy (near versus far), and (3) the resulting transfers to the 
target domain (alignment versus misalignment). More specifically, I analyzed 36 verbal 
protocols resulting in 681 statements. The large amount of statements allowed me to 
add a hierarchical linear modelling (HLM) analysis to the primary qualitative analysis. 
Overall, I found that the inherent structure of analogical reasoning is very much in line 
with business models, where superficial features resemble business model components 
and structural alignment align with relationships between components. However, the 
lighting incumbent’s managers had more difficulties making business model transfers 
than new entrants managers, while the far analogy triggered more radical business model 
innovations. I also found that the complexity of the business model concept results in a 
large amount of business model misalignments, but which do help define the boundary 
conditions of a new business model. 

Study 2 – Radical Front End Transfers from R to D: The Impact of Agile
Many organizations, including incumbents, facing a digital transformation have turned 
to an Agile-Stage-Gate® model, i.e. a hybrid model, to deal with the increasingly digital 
innovation demands (Cooper & Sommer, 2016b; MacCormack et al., 2012; Sommer et 
al., 2015). In such circumstances, it is essential to have a strong front end of innovation 
(FEI) to develop the digital innovations that can lead to an incumbent’s strategic renewal. 
Indeed, effectively managing the FEI can distinguish the ‘winners’ from the ‘losers’ 
(Brentani & Reid, 2012; Cooper & Kleinschmidt, 1986; Van der Duin et al., 2014). 
However, just developing new smart city innovations is not sufficient, as they still need to 
be transferred from Research to Development for further development. Unfortunately, this 
transfer process has often been described as ‘inefficient’ and ‘ineffective’ (Du et al., 2014; 
Nobelius, 2004). To date there has been no empirical research on transfers from Research 
to Development within the hybrid model. Therefore, study 2 investigated the hybrid model 
and how agile influences radical front end transfers from Research to Development?

The results are based on an in-depth case study of eight smart city FEI projects at an 
incumbent lighting company. Through interviews, participant observations, workshops 
and documents, I found that agile stimulates closer involvement of both Development 
and Marketing & Sales in the FEI process. Especially Market champions can create close 
relationships with customers, which Research can use to improve the legitimacy of their 
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new solutions, while Development champions function as transfer recipients. Although 
the agile way of working thus increases the efficiency of a transfer, the solutions that 
Research is working on are mostly software- and platform-driven, which clashes with the 
still dominant product mindset of Development. As a consequence, transfers are often 
bounced back to Research, as Development is unable to develop such radical smart city 
solutions further. To actually transfer and meet their targets, Research is driven towards 
partial, short-term solutions that are more in line with current Development activities, 
making the incumbent less innovative in the long run. Hence, the lighting incumbent’s 
strategic renewal, required to compete in the emerging smart city market, is strongly 
inhibited. In other words, while agile improves the efficiency of FEI transfers, transfers 
in turn lead to a less effective agile way of working.

Study 3 – Light the Way for Smart Cities: Lessons from Philips Lighting
Many organizations are trying to enter the smart city market to capture their fair share 
of the billion Dollar revenue potential. However, to become a strong player in such an 
emerging market, incumbents need to innovate or even cannibalize their current business 
model, with several prominent examples, such as Nokia, Polaroid, or Blackberry, failing to 
do so (Aspara et al., 2013; Hodgkinson & Healey, 2008; Tripsas & Gavetti, 2000). Against 
this backdrop, study 3 specifically explored what kind of business model innovations do 
incumbents apply in smart city ecosystems?

Through an in-depth, inductive case study of four smart city projects, I explored 
the organizational challenges that Philips Lighting faced during these projects. By 
contrasting the dimensions of value creation and value capture, I developed four 
business model types that can be applied by any incumbent with the ambition to enter 
the smart city market. Additionally, seven actionable, managerial insights are provided 
that can help overcome the organizational challenges. 

5.3 New Business Development Challenges
Combining the findings from the three respective studies, I present a specific set of new 
business development challenges an incumbent faces while going through a digital 
transformation and discuss how these can be resolved (Table 5.1). These challenges are linked 
to the individual, project, and organizational level and will be discussed in detail below. 

5.2.1 Individual Level Challenges
When looking more closely at the challenges at the individual level, I, first, find that 
especially managers from the lighting incumbent company have more difficulties making 
the deep, interconnected relationships that define a new business model (compared to 
managers from new entrants). Because of the holistic nature of business models, existing 
notions of the underlying causal processes in current business models are difficult to 
discard, preventing managers from acquiring new knowledge or exploring alternatives 
(Rindova & Petkova, 2007). This adherence to a dominant logic makes incumbent 
managers blind to new business opportunities, where cognitive inertia, i.e. their 
unwillingness to change (Hodgkinson & Healey, 2008; Tripsas & Gavetti, 2000), limits 
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the business model innovation process. To solve this inherent struggle to innovate an 
incumbent’s existing business model, incumbent managers should also involve external 
people in the business model innovation process, who are neither inclined towards an 
incumbent’s dominant logic nor are limited by cognitive inertia.

Table 5.1 Overview of an incumbent’s new business development challenges and how 
they can be resolved.

Challenges Solutions

Study 1
Individual Level

1.1

Adherence to a dominant logic 
and cognitive inertia make 

incumbent managers blind to new 
opportunities

Involve external people in the 
business model innovation process

1.2
Fear of cannibalizing existing 

business model
Use far analogies

1.3
Legitimization of new business 

model

Work with specific analogical 
sources and combine with 

individual’s unique experience and 
knowledge

1.4 Complexity of business models
Exploit business model 

misalignments

Study 2
Project Level

2.1
Involving a (potential) customer in 

the innovation process

Close collaboration with incumbent 
account managers, incentivize them 

to do so

2.2 Finding a transfer recipient
Involve Development stakeholders 

early, e.g. in the sprint planning and 
sharing sessions

2.3
Sustaining the long-term and 

radical Research responsibilities

Create clear roadmaps together with 
Development to define the radical 

innovation trajectory

2.4
Differentiate between Research and 

Development activities
Create a platform where both can 

work on simultaneously

Study 3
Organizational Level

3.1
Cannibalizing existing business 

model
Apply business model typology

3.2
Finding the right role in the smart 

city ecosystem
Take on the keystone player role

3.3
High uncertainty surrounding 

development and sustainability of 
smart cities

Stay close to customer and citizen 
needs through co-creation and a 

quadruple helix approach

3.4
Lengthy and strict procurement 

processes limit innovation potential

Commit to open dialogue and 
continuous innovation approach 

with municipalities across different 
silos



CHAPTER 5 | DISCUSSION

13
9

A related, second challenge incumbent managers face is the fear of cannibalizing their 
current business model. Incumbent managers tend to start with their existing business 
model and quickly discard potential business model innovations for fear of losing 
current business. The example of the failure of Kodak, the incumbent company in the 
photography industry at the time, has shown that middle managers, among other factors, 
inhibited their digital transformation because they were unwilling to change their 
existing business model (Lucas & Goh, 2009; Tripsas & Gavetti, 2000). As a consequence, 
incumbent managers develop more incremental business model innovations that do 
not provide the strategic renewal and sustained competitive advantage the incumbent 
is looking for. Therefore, to move beyond the existing business model, such incumbent 
(middle) managers can (consciously) make use of far analogies. These far analogies force 
individuals to take larger mental leaps, thereby encouraging leaving the existing business 
model behind. Far analogies also trigger a change in mindset, creating greater awareness 
and urgency on the need to change. This makes it possible to overcome the (mental) 
resistance of middle management.

Third, as the incumbent fears the cannibalization of the current business model, 
legitimization of the new business model becomes essential to convince top management. 
In such a case, the analogical source(s) in itself proves the viability of a certain 
business model in another context, and can thereby provide the legitimization needed. 
Additionally, by integrating the lighting incumbent managers’ unique experience and 
knowledge with the information from the analogical source, the incumbent is able to 
create a unique business model that is difficult to imitate. This, in turn, strengthens the 
incumbent’s strategic position and limits potential cannibalization. 

Fourth, while past literature on analogies discusses the way in which individuals find 
similarities between a source and a target (Franke et al., 2014; Grégoire et al., 2010; 
Martins et al., 2015), in the context of business models, individuals focus just as often 
on the difference between two domains, i.e. business model misalignments. The large 
number of business model misalignments expressed by participants suggests that 
business models are highly complex and, therefore, challenging to transfer, where 
nuances in business model innovation need to be considered quite closely. To resolve 
this, misalignments should be used to define the boundary conditions of a novel business 
model and should be considered in detail in the business model innovation process. 
These misalignments can help define the ‘box’ that is necessary to think ‘outside the box’ 
during the business model innovation process. 

To conclude, while developing a new technology can be a great challenge, transforming 
a culture, processes, and people is an even greater challenge. On the individual 
level, incumbent employees need to learn how to respond more appropriately to the 
digitalization of their company, i.e. a digital awareness needs to be created. Such a 
mindset is needed to be able to react proficiently to the emerging opportunities, yet, this 
does not always come naturally to people, even digital-natives. Analogical reasoning 
and the verbal protocol method can be cognitive tools to become more aware and open 
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towards alternative business models and consequently apply them to the incumbent 
transforming. Not only does the output of the analogical reasoning process result in novel 
business models, the cognitive process can also trigger the necessary change in mindset. 

5.2.2 Project Level Challenges
In terms of project level challenges, advances in information and communication 
technology are changing the way incumbents interact with customers, bringing them 
closer together. Through the widely available information on products, brands, and 
companies, customers are more empowered and play a more important role in the 
new product development process (Schreier, Fuchs, & Dahl, 2012). Agile advocates 
early involvement of customers to fine-tune Research innovations, which can help an 
incumbent save costs in the later stages of the innovation process (Cooper & Sommer, 
2016a; Du et al., 2014; MacCormack et al., 2012; Markham, 2013). However, involving 
customers in the FEI, where uncertainty is high and the new product is not yet 
completely conceptualized, is extremely challenging, especially for radical innovations 
targeted at new customers. To resolve this challenge, Research should collaborate 
closely with Marketing & Sales to work together with their existing customer base and 
extract learnings from them. To ensure this more collaborative approach, the incentive 
structure for an incumbent’s account managers needs to change to provide them with 
more flexibility to explore new opportunities with their customers and Research. This, 
in turn, can be a unique selling point for future contracts differentiating the incumbent 
from its competitors.

A second challenge that Research projects encounter is finding a transfer recipient for 
their innovations. By splitting Research and Development activities between different 
departments, it becomes difficult to find and create overlap between front end and 
development activities, making the transfer across this organizational interface 
highly challenging (Du et al., 2014; Markham et al., 2010; Nobelius, 2004). However, 
through agile, the Research team is able to involve Development earlier in the FEI 
process, specifically by including potential stakeholders that could function as transfer 
recipients in the sprint and sharing sessions. Through this approach the Development 
stakeholders have more control over the Research activities and can steer the team in 
specific directions that are in line with their own roadmap. This creates a shared interest 
in transferring results and, therefore, increases the likelihood and usability of a transfer, 
which benefits the incumbent in the digital transformation process.

Third, digitalization increasingly puts incumbents under pressure to develop and 
commercialize new innovations more quickly and efficiently to meet customer demands 
(Nambisan, Lyytinen, Majchrzak, & Song, 2017; Svahn et al., 2017). To be able to deliver 
such innovations, incumbents have to speed up their transfers from the front end to 
Development. However, to meet these demands Research is driven towards more partial 
and short-term innovations that are more easily transferrable. This makes it difficult to 
sustain the long-term and radical innovation responsibilities of the Research department 
(Christensen, 1997; Gassmann, Widenmayer, & Zeschky, 2012). To still maintain a long-
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term approach, Development and Research should develop a clear roadmap together and 
divide the responsibilities of the in-between steps between the two departments. Through 
this approach both departments are aligned on the long-term overall goals, while creating 
clear manageable steps that can be commercialized more quickly. 

Fourth, although past research has demonstrated the importance of cross-functional 
integration between different departments (Brettel, Heinemann, Engelen, & Neubauer, 
2011; Eisenmann & Bower, 2000; Henderson, 2006), through a digitalization Research 
is taking over Development activities more often. These include software development 
and project management, as Development often does not (yet) have the right resources 
and capabilities. As a consequence, official transfers from Research to Development 
are often bounced back, making it the responsibility of Research to maintain and 
develop the new products or services. This diminishes the clear separation and cross-
functional integration approach between Research and Development, which has been 
linked to increased new product success (Brettel et al., 2011; Hempelmann & Engelen, 
2015; Markham, 2013). As a resolution, installing or developing one digital platform on 
which project teams from both departments can work simultaneously, can create closer 
alignment and clearer responsibilities, making the concept of transfers superfluous. 
While Development projects can then work on more short-term applications and 
solutions for the platform, Research projects can focus on the long-term innovations, 
while still being able to test them directly. 

To conclude, a digital transformation is not a once-and-done effort, but requires a flexible 
structure, allowing Research project teams to ‘fail fast’ while the incumbent is experimenting 
with new digital avenues. Moreover, the transformation demands a faster and more flexible 
innovation process, which needs to stay close to the customer (MacCormack et al., 2012; 
Nylén & Holmström, 2015; Schreier et al., 2012). Working in agile can facilitate such an 
iterative process, allowing the project teams to explore new avenues more quickly (Cooper & 
Sommer, 2016b; Rigby et al., 2016; Sommer et al., 2015). A hybrid model also leads to better 
cross-department collaboration and greater commitment from the different departments, 
which enables efficient transfers of new digital innovations to reach faster scalability and 
strategic renewal throughout the incumbent organization. 

5.2.3 Organizational Level Challenges
In terms of organizational challenges, incumbents often struggle to develop a new 
business model without having to cannibalize the existing one (Teece, 2010; Velu & 
Stiles, 2013). Such an incumbent can experience a lack of viable alternatives, creating 
additional uncertainty that inhibits the business model innovation process even further 
(Kim & Min, 2015). For this purpose, the business model typology provides four viable 
options that an incumbent can adopt when entering the smart city market, thereby 
limiting the cannibalization of its existing business model, while also showing that it is 
advantageous to apply a business model portfolio strategy. Moreover, the seven actions 
provide insights in how the transition from one business model to another can be 
facilitated to limit the cannibalization effect.
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A second organizational challenge for an incumbent includes finding the right role in 
the ecosystem. The smart city market opens up a whole new playing field, where a set 
of new incumbent competitors appear that have not been dealt with in the past (Cohen 
et al., 2016; Visnjic et al., 2016). It turns out that these new incumbent competitors 
often have similar approaches to value creation and capture, however, the incumbent 
is also dependent on collaborating with them to create, deliver, and capture smart city 
innovations. To handle this effectively, incumbents should take on a keystone player 
role, essentially putting themselves in the center of the ecosystem (Iansiti & Levien, 
2004), thereby controlling the in- and outflow of smart city innovations. Though this 
comes at higher costs, this also enables an incumbent to learn more quickly and scale the 
innovations across different cities. 

Third, though the impact of smart cities and the revenue potential is expected to 
be large, it remains a challenge to anticipate the future of smart cities, the societal 
developments, newly emerging macro trends, and how these will impact citizens, 
municipalities, and businesses alike (Almirall et al., 2016; Cohen et al., 2016). This 
uncertainty demands staying close to the citizens and their needs, e.g. through a 
co-creation approach, while remaining open and flexible towards newly emerging 
opportunities to be able to reach business model scalability (Nielsen & Lund, 2018). 
More specifically, the concept of a quadruple helix approach, as well as a continuous 
innovation process, seem to be viable frameworks for developing more citizen-centric 
innovations (Colapinto & Porlezza, 2012; Paredes-Frigolett, 2016). 

Fourth, remaining flexible can prove to be a challenge as an incumbent is often limited 
by a city’s lengthy and strict procurement processes. The strict municipal procurement 
guidelines limit the innovation potential by forcing quantitative regulations on the 
often more qualitative and fuzzy nature of incumbent innovations. However, smart 
city innovations cannot be measured and scaled in advance. To resolve this, both 
municipalities and the incumbent need to commit to an open dialogue to build a smart 
city vision together (Cohen et al., 2016; Snow et al., 2016). This vision needs to be created 
across the different municipal silos, if the city wants to reach the city-wide smartness they 
envision. At the same time, a continuous innovation approach ensures that innovations 
are identified and implemented over a longer period of time, which citizens, businesses, 
as well as the municipality can profit from.

Similarly, the digital business report from 2016 by MIT Sloan indicates that the 
organization itself is often the biggest barrier towards a successful digital transformation. 
Especially incumbents are often too slow and risk-averse to react to digital developments 
(Svahn et al., 2017; Tripsas & Gavetti, 2000). While analogical reasoning can trigger a 
change in mindset for a bottom-up digital transformation approach, the four business 
model types relevant to smart cities present a more top-down approach. These types 
provide more flexibility for the innovation activities of an incumbent, while diversifying 
the product and revenue model portfolio at the same time. 
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5.4 Overall Conclusion
While the findings from the three studies provide interesting insights for incumbents, 
the identified challenges mostly pertain to their respective level of analysis. However, the 
findings and implications from the three core chapters collectively also make an overall 
contribution to the innovation management literature. 

More specifically, incumbents that want to successfully transform, whether it is from 
lighting to smart cities or from another context, require an understanding of the 
implications of such a digital transformation, without getting distracted by the hype. The 
2016 digital business report from MIT Sloan shows that 87% of the respondents indicated 
that they believed their industry will likely be disrupted by digital trends. Yet, 44% did not 
believe that their organization was doing enough to prepare for such a disruption. Though 
many incumbents claim to be going digital or agile, few actually invest in fundamentally 
changing their organizational structure and processes to meet the changing competitive 
landscape (MacCormack et al., 2012; Tripsas & Gavetti, 2000). Often, after a long period 
of cutting costs and downsizing, incumbents recognize “that they can’t shrink their way to 
success” (Garvin & Levesque, 2006: p. 102). Instead, the emergence of digital technologies 
demand more fast-paced product development, shorter product lifecycles, increased 
external collaboration, and cross-boundary industry disruption (Svahn et al., 2017). 
Essentially, the phenomenon of digital transformation exemplifies the need for (new) 
digital technologies to create new business opportunities within an incumbent. 

New business development can be defined through its need for exploration, instead 
of exploitation, and thrives in environments rigged with high uncertainty (Berends 
et al., 2007), such as smart cities. Indeed, purely focusing on developing new lighting 
products for the smart city market does not cover the breadth and depth needed to 
reach the smart city scalability an incumbent requires to remain competitive, and 
neither do new ventures. More specifically, through the paradigm shift towards 
digitalization, incumbents do not have the time and the resources anymore to develop 
a new technology or product in-house over several years (Nobelius, 2004). Long lead 
times and high initial investments would mean the failure of any incumbent trying 
to compete in smart cities. Additionally, incumbents that are quick to release a new 
product or service that seems in line with their digital transformation, but who have 
not considered the organizational and business model implications, tend to flame out 
(Svahn et al., 2017).

Instead, to achieve such a digital transformation, Kane (2017) suggests that an 
incumbent requires a fundamental shift in the way they conduct business, are organized, 
and are managed to be able to respond to digital trends in the competitive environment. 
Similarly, Svahn et al. (2017) find in their four year study at Volvo that the company is 
having difficulties to become digital, because “managers didn’t see a need to innovative 
digitally. Volvo Cars was a car manufacturer, after all, and not a digital business” (p. 14). 
On top of that, their current traditional automotive product development cycle is unable 
to accommodate enhanced new user experiences and car connectivity opportunities, while 
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their existing revenue model does not facilitate the involvement of an external innovation 
ecosystems that is needed to provide enhanced automotive solutions. Though both 
Kane (2017) and Svahn et al. (2017) indirectly imply that during a digital transformation 
an incumbent faces challenges at different levels in the organization, the studies of 
this dissertation collectively make this explicit by showing that digital transformation 
challenges occur, but are not limited to, the individual (Chapter 2), the project (Chapter 3), 
and the organizational level (Chapter 4). In other words, to digitally transform incumbents 
need to overcome a set of challenges linked to how individual decisions are made, how 
their projects are organized, and how their organization is managed. 

Though the three levels are discussed in separate studies, they are systematically 
interrelated and mutually dependent. For example, the adherence to a dominant 
logic of individuals limits the business model innovation process and leads to new 
business models that are similar to the existing business model and dominant logic. 
This will ultimately lead to greater cannibalization of the related business models at 

Figure 5.1 Final visualization of the digital transformation from lighting to smart cities. 
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the organizational level. However, by involving external people or using far analogies 
(to create a business model typology) the inherent cognitive inertia can be overcome 
to create new business models that are further away from the existing dominant 
logic. Moreover, I also find that individual managers struggle with legitimizing 
new business models, especially in uncertain markets, such as smart cities. By also 
involving customers in the innovation process during smart city projects, more 
legitimization (aside from the analogical sources) can be created. Another example 
of interdependencies between the different levels can be found between the project 
and organizational level. One of the main organizational challenges include the 
lengthy procurement process that limits the innovation potential, which also makes 
it difficult to sustain long-term radical Research responsibilities and which impacts 
the collaboration between Research and Development. By committing to an open 
dialogue and continuous innovation, for example with clear roadmaps, both Research 
and Development are better prepared to respond to lengthy procurement processes 
and ensure long-term success. 
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Overall, we can conclude that the complexity of smart cities and becoming a successful 
smart city player is also reflected in the interdependencies between the challenges and 
solutions of the three levels. Failing to address any one of the challenges can result in not 
achieving the digital transformation envisioned and needed for a sustained competitive 
future. Moreover, incumbents should not transform all at once, but rather treat a 
digital transformation as an ongoing process, where all the three levels (i.e., individual, 
project, and organizational) are involved. The further an incumbent progresses from 
conventional lighting to smart cities, the more the different levels of the organization 
need to become engaged. Although, in the introduction, I portrayed the process of 
moving from conventional lighting to smart cities as a linear process, I conclude that this 
process should be more iterative, involving the different levels in creating and capturing 
value to be able to explore new business opportunities in smart cities (Figure 5.1).

5.5 Societal Implications
In this thesis, I have established that lighting and lighting incumbents have the potential 
to play a pivotal role in smart cities. The lighting digitalization can offer a platform 
for (connected) smart city services, while lighting in itself can contribute to a better 
quality of life by making a city more attractive, safe and livable. Aside from the internal 
struggles of an incumbent facing a digital transformation, as discussed in Chapters 
2-4, there are several external issues that transcend the incumbent and demand a more 
societal perspective to smart cities. While the emergence of new digital technologies 
often warrants many benefits for society, smart cities currently still remain a vision 
and only part reality. Organizations and municipalities alike are still searching for the 
right answers without actually knowing which questions to ask. Therefore, smart cities 
introduce challenges beyond the ones suggested in this thesis. 

First, similar to other emerging industries, smart cities are still rigged with uncertainty 
(Cohen et al., 2016). Although smart cities have gained traction both in terms of 
academic and practitioner interest, the concept as well as the implications are still fuzzy 
(Albino et al., 2015). In practice, this uncertainty needs to be dealt with on the local, 
regional, national, and maybe even global level. Standards need to be determined to 
deal with the complexity of smart cities, though it remains unclear on which level these 
negotiations should take place and how much decision authority should be attributed to 
the local, regional, and national instances. Another topic of interest would be to examine 
to what extent municipalities and businesses become partners, i.e. co-developers, or 
whether the more traditional buyer-supplier relationships prevail.

Second, discussions around the topic of smart cities tend to overemphasize the role of 
technology with the inherent risk of prioritizing technology over societal value (Cohen 
et al., 2016; Snow et al., 2016). Though both are mutually dependent, there needs to be a 
conscious choice which city needs can be covered by technology and which technologies 
can play a role in addressing urban or citizen needs. Indeed, a lot of discussions focus 
on technology and data, but the quintessential of smart cities is improving the quality 
of life for a city’s inhabitants. Therefore, the role of citizens in making smart cities 
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a reality should not be underestimated, as their (un)anticipated resilience can put a 
hold to urban developments. By involving them early on in the design and innovation 
process their voice can be heard, thereby increasing the chance of success and scalability 
(Muñoz & Cohen, 2016). Additionally, though systems and technologies for smart cities 
do currently exist, there is no city-wide infrastructure that covers the full innovation 
potential. For this to happen, incumbents, new ventures, as well as municipalities 
need to join forces to create a city-wide infrastructure and platform that serves as a 
foundation for new urban innovations (Berrone et al., 2016). In line with this, the issues 
of responsibility, accountability, and liability need to be dealt with.

Third, there is an inherent assumption that the data involved in and created by smart 
cities will be shared across things, applications, organizations, and sectors (Berrone et al., 
2016). This data-sharing capacity has an impact on the privacy and data protection of a 
city’s citizens. These implications and consequences need to be carefully managed and 
controlled, demanding joint development and responsibility sharing across the different 
players in the smart city ecosystem. 

5.6 Limitations and Future Research
The three studies of this dissertation looked more closely at what new business 
development challenges need to be resolved by a public lighting incumbent to be 
successful in smart cities. I showed which challenges occur at the individual, project, 
and organizational level and how these can be overcome by an incumbent to transform 
from a lighting to a smart city player. But as with any research, limitations were 
unavoidable, yet, they provide potential avenues for future research on incumbents, 
digital transformation, and new business development. Therefore, in this part I discuss 
the limitations and future research avenues beyond those discussed in the separate 
chapters. 

First, the studies in this dissertation are centered around one incumbent, thereby 
limiting the generalizability of the results. However, this approach allowed me to control 
for data comparability problems across organizations due to differences in new business 
development or the organization-specific jargon and definitions. Instead of just taking 
a snapshot of several incumbents, the in-depth analysis of one incumbent allowed me 
to gain insights into the different steps taken during the digital transformation and to 
understand the challenges this incumbent faced. Future research could replicate my 
studies across a set of different incumbents and industries to increase the generalizability 
of the findings and simultaneously research the importance of each level in the digital 
transformation.

Second, while I focus on the ideation part of business model and product innovation, 
future research could explore the applicability of analogies in later stages of the business 
model innovation or new product development process. Similarly, with Chapter 
3, I focus on the applicability of a hybrid model in the front end and its influence on 
front end transfers from Research to Development. Future research could look at the 
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applicability of a hybrid model in later stages of the innovation process and contrast 
those with the front end findings. Finally, as most business models within the smart 
city framework move towards platforms, it would be interesting to find out how an 
incumbent can balance platform exploitation (i.e., system installation and integration) 
with exploration (i.e., new innovations through and with end-users on the platform).

Third, for the purpose of this dissertation, I primarily focused on the internal challenges 
an incumbent is facing, especially in Chapters 2 and 3. However, an affordance perspective 
advocates that a digital transformation consists of an interactive process between technologies 
and the organizational environment that mutually depend on each other. Therefore, future 
research could consider the role of an external focus, oriented towards buyers and suppliers, 
on an incumbent’s value creation and capture activities (Brandenburger & Stuart, 1996). 
More specifically, future research could look more closely at the influence of a collaborative 
smart city ecosystem on an incumbent’s new business development activities to see whether 
this accelerates the digital transformation process or not. 

Finally, this thesis did not specifically take any (smart city) regulatory and legal aspects 
into account, as these are currently still under development and have not manifested 
yet. Future research could look at the impact of the smart city (regulatory) ecosystem 
on incumbents and new business development. This is especially important as 
organizations, governments, as well as citizens need to agree on the regulatory changes 
required to enable smart city innovations, while, at the same time, protecting the privacy 
of citizens and businesses. Therefore, integrating an institutional theory perspective 
can shed insights into the mutual dependencies between an incumbent’s digital 
transformation (including business model innovation and new product development) 
and the external environment (of smart cities).

5.7 Closing Remarks
I believe that smart cities are more than just a hype, but that at the same time I recognize 
that the development and commercialization of smart city innovations will still take 
more patience and time than anticipated. While digital technologies provide the 
incentives to explore new smart city business opportunities, incumbents must focus on 
how to utilize such technologies to do business in new and distinct ways. There is not one 
specific point in time when an incumbent achieves a digital transformation, but as new 
technologies and applications emerge, an incumbent, such as Philips Lighting, needs to 
adapt. By scaling up from small-scale (pilot) projects, encouraging collaboration across 
silos and in cross-functional teams, incorporating agile, and exploring new business 
models, a lighting incumbent can become an important player in the smart city market. 
Moreover, being aware of the challenges described in this dissertation can enable an 
incumbent to successfully achieve a digital transformation. Nevertheless, the need to 
transform will not vanish into thin air, even if an incumbent manages to successfully 
transform, and should be considered a continuous challenge.
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Appendix 1.1 - Case Descriptions
Case 1 – Ricoh, Print Industry
Also the print industry has seen the shift from analog to digital. Digital prints are used for 
desktop publishing, variable data printing, advertising and photos among others. Analog 
printing includes offset printing, lithography, flexography among others and is used for 
newspapers, magazines, brochures, books, etc.  Offset printing provides economic benefits 
when produced in large volumes and results in higher-quality output, even though digital is 
close to matching this quality nowadays and technological advancements bring down costs.

The major print changes over the past 20 years include desktop publishing and 
personalization, personal computers, the electronic delivery of files, e-commerce, process 
automation, and variable data printing. Nowadays, printers are compatible with more or 
less all computers. Also, as print costs rank among the top five business expenses, customer 
demand has changed, they are looking for a threefold service: cost reduction, workflow 
optimization and proactive pre- and post-sales support. Due to fast technological 
advancements, it is predicted that by 2020 the volume of digital information grows by a 
factor of 30 and there will be 60 times more files. Previous research has shown that 11% of 
a company’s revenue can be attributed to document production, distribution, and related 
costs. Companies admit that they are drowning in the amount of information and do not 
know how to organize their document management appropriately. Companies such as 
Xerox, Océ and Ricoh have followed this trend and reacted accordingly through offering 
managed print services (MPS) and also managed document services/systems (MDS). 
The challenge with these offerings lies in coping with lower margins, resourcing digital 
initiatives while also preserving revenues and margins in the traditional business.

A managed print service includes taking full responsibility for the customer’s print 
infrastructure, including financing, services, support, supplies, etc. Its focus lies on costs, 
technology and the environment. A managed document service/system looks at the total 
information infrastructure in an office and includes office printing, production printing 
solutions, business solutions and ICT infra solutions, allowing the customer to get the 
information he wants in the right format, at the right price and at the right moment. 
For this, companies, such as Ricoh, offer office-as-a-service (OaaS). The main focus 
lies on the end-to-end process with the goal of making the organization more efficient, 
sustainable and more productive, allowing the customer to focus on his core activities. 
Instead of supporting the output process within a company an MDS solution offers 
support for communication needs, making these more efficient and effective. For the 
MDS and also the MPS offering a higher degree of segmentation is necessary, requiring 
more specific domain knowledge and supporting partners. 

Each of the three major print market players, Xerox, Ricoh and Canon/Océ has 
undergone this transition from a hardware supplier to an end-to-end service provider: 
Ricoh through building a new office building in Den Bosch making it possible to create 
a new customer experience, Xerox did it through several acquisitions to support their 
service offering and Canon/Océ through a gradual transition.

Additional material: Business Model Canvas and Board of Innovation of Ricoh.
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Case 2 – Spotify, Music Industry
Spotify is a music streaming service that was founded by Daniel Ek and Martin 
Lorentzon and started in October 2008. The company negotiated licensing agreements 
with the four major labels as well as several independent labels, which would make it 
possible for the users to access millions of songs. In March 2013, Spotify announced they 
have 24 million users, of which 6 million are paid subscribers.

Spotify itself works with a freemium business model. Users, who do not pay a fee, are 
served with ads, whereas premium users, who pay $/€ 10 a month for a subscription of 
unlimited music streams on any device, receive no ads. Spotify earns 83% of its revenues 
through the premium users. Their main focus lies on customer acquisition and how 
freemium users can be translated into paid-subscription users. The four major record 
labels Warner, EMI, Universal and Sony, additionally have a minority equity stake of 
15-20% in Spotify. Spotify does not have a monopoly position, but works among many 
competitors, ranging from Amazon, iTunes, Napster, Pandora, Rhapsody, etc., and on 
top of that also piracy services. 

Instead of up-front revenues artists now earn based on long-time consumption, thus 
not a unit-based model, but a consumption-based model. This means that the music is 
judged, listened to and bought much more based on the quality. Therefore, Spotify has to 
pay royalties to the copyright owner of the song, for every time a user listens to a song for 
more than 30 seconds. Deals are negotiated directly with record companies and music 
publishers. Spotify pays either (1) a pro-rate share of minimum $X per subscriber, or (2) 
per-play costs at $Y per play, or (3) Z percent of total company revenue, whichever is the 
highest. The high royalty payments (of about 70% of the revenues) are paid out before 
operational costs can be deducted, which mostly cannot be covered by the remaining 
30%. 

Spotify has partnered with Facebook and Coca-Cola, and has integrated third-party apps 
on its website. Furthermore, Spotify has also partnered with Samsung to add Spotify to 
their Smart TVs and also with Philips to connect Spotify to their Fidelio audio system 
and several more. The expansion of their distribution network is essential for the long-
term growth and success of Spotify. 

Currently they are allowing developers to design third-party applications for the Spotify 
catalogue, which go beyond the Spotify (core) competencies. These applications are 
meant to increase engagement and broaden the music experience for customer niches so 
that customers are willing to spend more money and time on the music industry.  

Additional material: Business Model Canvas and Board of Innovation of Spotify.
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Appendix 1.2 - Verbal Protocol Process
1. Write down:

 a. Name

 b. Date

 c. Location

2. Start recording 1.1

3. Questions:

 a. Organization

 b. Function

 c. Year of birth

4. Explanation

a. Goal: design a new business model (BM) for the incumbent lighting company 
with input from the different stakeholders. Before we generate a new business, we 
would like to look at what we can learn from other industries and business models. 
We do this by using the verbal protocol method. The focus lies on how people use 
analogies, in this case with input from the print and the music industry. 

 b. BM transfer

  i. Two input cases as sources: print and music

  ii. Transfer target: new BM for incumbent lighting company

 c. Procedure

  i. Per case +/- 30 min.

ii. You will received an A4 with text and two business model 
visualizations, Business Model Canvas and Board of Innovation 
framework. You can use these as input. 

  iii. First, read the text aloud and then look at the visualizations.

iv. You will received a reminder from me if I have the impression that 
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you are not thinking aloud, but this will be the only input you will 
received from me. 

v. If we reach the 30 min. I will give you a signal to round up in the 
next 2-5 min. 

vi. After each case we will run through your best business model ideas 
together and I will ask you how much previous experience you have 
with the case. 

 d. Warmup

  i. How many windows are there in your house or apartment?

ii. How did you get to this answer? What steps did you take in your 
head? 

iii. The cognitive process you just described is what we are interested 
in for this research. 

 e. Stop recording 1.1

5. Verbal protocol session +/- 30 min.

 a. Start recording 1.2: You can start now

 b. Stop recording 1.2

6. Feedback:

 a. Start recording 1.3

 b. How did it go?

c. What were the most promising business model ideas that you would definitely 
include in the design of a new business model for the lighting incumbent? 

d. How much previous experience would you say you have with the case 
(ranging from low, medium, to high)?

 e. Short coffee break and then we will repeat steps 5 and 6/ Now we are done.

 f. Thank you very much for your time and input!
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Appendix 2.1 - Agile Elements
Nine scrum elements are relevant in the context of a hybrid model – three artefacts, 
tools, and roles (Table 3.4) (Cooper & Sommer, 2016a, 2016b). The artefacts are at the 
heart of the hybrid model, focusing on incorporating change management and learning 
cycles. The tools create project transparency and visibility for the project team, showing 
what needs to be done, what is currently in progress, and how much the team is in line 
with the sprint plan. The roles provide a new sense of ownership, increased motivation, 
improved communication, and more efficient knowledge sharing. 

Table 3.4 Overview of scrum elements for a hybrid model  
(Cooper & Sommer, 2016a, 2016b).

Artefacts
1 time-boxed sprints
2 daily scrums
3 retrospective (review) meetings
 Tools
4 product backlogs and sprint backlogs
5 the scrum board
6 burndown charts
 Roles
7 product owner
8 scrum master
9 project team

In terms of artefacts, the project team conducts its activities in time-boxed short sprints 
(1) of about 2-4 weeks. Before each sprint session, the project team (9) holds a sprint 
planning session, where the goals for the sprint are defined and activities are specified 
that will help the project team achieve their goals. Through the time-boxed nature of 
the sprints the project teams are put under pressure to reach their sprint goals in time. 
During the course of the sprint the project team meets every day to have a short daily 
standup meeting (i.e. a daily scrum (2)) to discuss with the entire team which activities 
were conducted, finalized, what issues arose, and what activities will be done until the 
next daily scrum. Disagreements are resolved through experimentation and feedback, 
rather than through extended discussions (Rigby et al., 2016). At the end of each sprint, 
the project team comes together in a retrospective meeting (3) to evaluate the last sprint in 
terms of results, way of working, and to set goals for the next sprint. This self-assessment 
at the end of each sprint is unique to agile, as other approaches tend to focus purely on 
the results achieved (Cooper & Sommer, 2016b).

During the sprints, the project teams make use of several tools, including a product 
backlog (4), which captures the prioritized list of activities or features that need to be 
completed for the final solution or product. The product owner (7) prioritizes and 
manages this backlog together with customers and internal stakeholders. A sprint 
backlog (4) contains the list of items that should be completed in the current sprint. 
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This backlog is fixed at the beginning of each sprint, though the short duration of the 
sprints provides the flexibility to adapt or change after each sprint. The activities that 
are defined by the project team to reach their sprint goals are shown on a scrum board 
(5). This physical or virtual board shows the status of the current activities, i.e. to-do, 
doing, done, on-hold, or postponed, and who is working on each activity. Moreover, the 
burndown chart (6) compares the expected progress against the actual progress of the 
project team’s sprint activities.

Within the team, the product owner (7) divides his/her time between the team and 
managing the project stakeholders, while at the same time being responsible for 
delivering value to a customer (internal or external). In the FEI process this customer 
often is the Development department (Cooper & Sommer, 2016b; Rigby et al., 2016). 
The product owner additionally manages the backlog of ideas and opportunities and 
prioritizes these based on the potential value to customers. During the sprints the project 
team delivers output, while the scrum master (8) facilitates and guides this process. The 
self-organizing, cross-functional project teams (9) progress requirements and solutions 
through the incremental time-boxed sprints and constantly seek feedback by testing the 
sprint deliverables (e.g., small working concept prototypes) with the customer.
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Appendix 2.2 - Project Descriptions

Project A
Project A focuses on improving the public safety in a city. The main aim is to investigate 
how the lighting infrastructure can be used to enhance the actual and perceived safety 
in a certain urban area, specifically for entertainment streets. To enhance the offering 
the team also looks into the applications of sensors (e.g., cameras, wifi sniffers) that can 
provide input to specific lighting settings. 

In this project, Marketing & Sales identified a specific customer need and was looking for 
other parts of the organization to help them investigate opportunities beyond lighting 
applications. Development was at first hesitant as it did not have any relevant stakeholders 
at the time that could be involved, so the account manager contacted Research to support 
him. Research looked into the business and technical opportunities, created a roadmap and 
tested the first proposition. Once the first results were achieved, Development recognized 
the potential and re-organized internally, thereby creating a potential landing spot for 
Research results. After delivering the first pilot project, the Research team continues to 
explore the market and the related opportunities in the public safety domain.

In terms of transfer, the Research team did not have a Development counterpart at the 
beginning, so they developed a roadmap for the public safety domain. After Development 
re-organized, the Research team was able to achieve the transfer of their roadmap. Based 
on this roadmap the team continued to develop a minimum viable product (MVP), which 
was tested in a pilot within a city. The results of the pilot were also transferred at a later 
point in time and the team continues now with a go-to-market strategy for a second MVP.

Project B
Project B focuses on entertainment and sporting venues within a city that host events 
for a large crowd. The main aim is to investigate how lighting can be used to influence 
crowds, in terms of safety, entertainment, and commercial benefits for the venue 
host. For the Research team this implies working with sensors and external data to 
continuously measure and analyze the effectiveness of their solution, while at the same 
time identifying the customer needs, including applications and business impact. 

In this setting, Marketing & Sales initiated this Research project as it recognized the 
untapped potential and geographical expansions for the venue lighting products of 
the incumbent. At the beginning, the Research team worked very closely together with 
the Marketing & Sales stakeholder, but now the Development stakeholder has taken 
over responsibility. While the collaboration between Research and the Development 
stakeholder is quite intense, Marketing & Sales is not involved anymore in the project. 
Overall, Development is responsible for integrating a lighting system into a total system 
solution for a venue within the next one to two years and Research has a more long-term 
focus on beyond illumination services and business models for a total experience within 
the next two to four years. 
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In terms of transfers, the Research team transferred the results of their European 
market research and opportunity landscape, which were validated in a pilot project, to 
Marketing & Sales and Development. Then the team, commissioned by Development, 
conducted a global market analysis and transferred their results on a possible value 
proposition together with a MVP to the Development stakeholder responsible for the 
venue market. 

Project C
This project investigated the market potential of services beyond lighting products in 
the ports market. Although the incumbent is selling lighting products for ports, due to 
the market scale the incumbent was interested in exploring the feasibility of expanding 
in this market. However, the incumbent had very little knowledge and experience with 
services in this market and it was Research's responsibility to explore the needs and 
innovation opportunities. 

This project was initiated by Development and the Research team explored the market 
potential of ports for the incumbent. As the existing Market organization in place had 
very limited contacts, the Research team searched for new customers. However, there 
was a very limited interest in extending the incumbent’s products and solutions and 
after the Research officially transferred their findings the project was terminated by the 
Development stakeholder. 

Project D
Project D focuses on pedestrian safety in urban intersections. Through the increase in 
urban population, traffic flow will be impeded further leading to an increase in incidents. 
As a consequence, across the USA, multiple cities have launched a Vision Zero program 
to tackle pedestrian deaths. The Research team started with a broad analysis of the traffic 
safety market, but quickly narrowed their focus to pedestrian safety, recognizing that 
three out of four pedestrian fatalities occur at night, with a lack of lighting as one of the 
primary factors of pedestrian fatalities. Through the ubiquitous and granular lighting 
infrastructure information can be collected to influence and guide human behavior at 
intersections. 

This project was initiated by Development for Research to explore a new market and 
develop new propositions. The Development stakeholder provided the Research team 
with a general topic (i.e., traffic safety) and left it to the team to explore the market and 
come up with opportunities. There was no involvement from the Marketing & Sales 
department.

After narrowing down the focus and creating a roadmap, the Research team came 
up with the first value proposition, which was then transferred to the Development 
stakeholder. The Research team now continues to work out the proposition in more 
detail and explores the next proposition on the roadmap. 
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Project E
The municipality of Eindhoven published a public lighting tender, combining the 
replacement of their public lighting infrastructure with creating innovative smart 
lighting and city propositions. They were looking for a consortium that is able to use 
the city as a living lab in the coming years to test intelligent lighting and smart city 
applications in the public space. The main goal is to have a smart lighting grid, which 
makes use of lighting in the public space in an innovative way, contributing to the 
quality of life in the city. The incumbent won the bid and now works in the living labs, 
by applying a testing approach in an ecosystem of parties, such as businesses, knowledge 
institutions, governments and residents, to realize the smart lighting grid. 

The Marketing & Sales organization wanted to sign up for this lighting tender, but 
realized that they needed more than just a lighting offering to be able to win it. So, 
together with Research and their consortium partners, they investigated the user needs, 
developed value propositions, and a continuous innovation process that would utilize 
the smart lighting grid. Moreover, the Research project team was involved throughout 
the bid phase to develop a portfolio of possible smart city innovations and after being 
awarded the bid the Research team still supports the Marketing & Sales organization 
in actually implementing the smart lighting innovations, as they do not have the 
capabilities to do so themselves. Development was mainly uninvolved in both the bid 
and the implementation phase, due to lack of resources and conviction that this would 
be interesting to explore for the incumbent, although they now recognize the potential of 
this project.

Although the output of the Research team was highly relevant to this project, they had 
difficulties receiving internal recognition, as it was uncommon to transfer from Research 
to Marketing & Sales. In the end, the Research team was able to convince a Marketing 
& Sales stakeholder to sign off on the transfer and thereby achieve an official transfer of 
their contribution towards the tender. 

Project F
Project F was conducted in a specific city context, where the city has pioneered the use 
of digital, connected lighting. This city has purchased the incumbent’s connected lighting 
system with which the street lights can be monitored and managed. As part of this lighting 
deal between the municipality and the incumbent more applications were going to be 
explored that would leverage the street lighting infrastructure to provide additional value 
beyond illumination for the city’s citizens. The incumbent created a pilot program that 
utilizes an open system approach based on the installed digital lighting infrastructure. 

Within the incumbent, Marketing & Sales was actively involved in sealing the deal by selling 
the lighting system with the promise of more. To deliver on this promise, both Development 
and Research were involved, where Development was responsible for delivering the system 
and integrating the sound technology created within Research into the lighting infrastructure. 
Aside from that, Research developed a use case and created visualization software, with 
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which it is possible for the municipality to analyze real-time and historical timelines of data. 
In this setting, all three departments worked closely together, aligned how to approach the 
customer, and delivered a valuable use case to the customer.  

Based on the work the Research team did they created a report on the specifications 
and results from the pilot in the city and transferred in essence the project to the 
Development stakeholder. Although the project is completed the Research team still has 
plans to investigate the collected data in more detail to create more use cases. 

Project G
The main aim of Project G is to diffusive escalating behavior through interactive light 
scenarios. In a living lab setting a multitude of partners develop and test dynamic 
lighting scenarios to de-escalate aggression in inner-city entertainment areas. The 
project explores value creation through a combination of theory-based and controlled 
research to valorize in public safety contexts. The incumbent’s main contribution to this 
project was in starting up this collaborative living lab approach and develop the lighting 
products to be able to experiment in this area. 

Marketing & Sales initiated this project, as the account manager of the incumbent 
recognized the city’s need for more safety in this area and developed a proposition 
for them including lighting. After Development declined any interest in getting 
involved in this new opportunity, the account manager then approached Research 
to look more closely into the possible lighting applications to test in the area. 
Development was only involved in making the custom designed luminaires, while 
Research developed a dashboard and a first use case for the municipality to have 
insights in all the different sensors and data that they collect, as well as their first 
working application. 

As the Research team was unable to transfer to the account manager, as he cannot 
develop their results further, the dashboard was essentially transferred to the 
Development team working on the lighting management software. Though they 
integrated some of the functionalities that the Research team created into their software, 
only a limited part of the actual transfer has been implemented to date. Although the 
Research is not involved in the living lab project directly anymore, they continue to 
explore the broader opportunities related to public safety in Project A. 

Project H
Project H focuses on vertical farms in cities, where the nurturing and growth of plants 
can be controlled in a closed environment, including lighting. Together with universities, 
this Research team looks more closely at the role of data management and the modelling 
of plant growth to develop dynamic systems that can be sold in modules. They are also 
working on a data management platform to collect and analyze the effect of lighting on 
growth data, though this is for internal use only at the moment. 
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In the past, a separate venture used to work on this topic to explore the opportunities 
for the incumbent. Since the spin-in, the Research team is working on the vertical 
farms and initiated Project H. The Research team works very closely together with the 
Development department. In regular meetings with their Development stakeholders, 
they discuss the milestones and further Research directions. The Research team also 
frequently involves the Marketing & Sales department to understand the market better 
and fine-tune their offering. 

Overall, the Development is more interested in the milestones that the Research 
team achieves than the actual transfers, which is seen as checking a box in the system. 
Nonetheless, the Research team has achieved four transfers. The first transfer was of a 
controller for the lighting system, but since Development does not have any resources 
to develop the technology further, the transfer is brought back to Research for further 
development. Second, they transferred the data platform they created for internal use. 
Third, they also developed and transferred a tool to calculate business cases, which helps 
the account managers assess the feasibility of their offering to their customers. Lastly, 
they transferred recipes for the plants inside the vertical farms to achieve the maximum 
growth. 
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Appendix 2.3 - List of Interviews
Table 3.5 List of interviews, informant job title, department affiliation  

and projects involved.
Number of 
Interview

Informant Job Title* Department Projects Involved

[I1] Scientist Research Projects A, B, E, F, G
[I2] Senior Scientist Research Project D
[I3] Scientist Research Project B
[I4] Senior Manager Research All
[I5] Scientist Research Projects B, C
[I6] Project Manager Research Projects H
[I7] Scientist Research Project D
[I8] Account Manager Marketing & Sales Projects A, E, G
[I9] Program Manager Research Projects A, B, E, F, H

[I10] Scientist Research Projects A, E, F, G, H
[I11] Process Expert Development All
[I12] Scientist Research Projects H
[I13] Project Manager Research All
[I14] Program Manager Research Projects A, B, C, D, E, F
[I15] Senior Scientist Research Projects H
[I16] Scientist Research Projects B, C
[I17] Scientist Research Project E
[I18] R&D Manager Research All
[I19] Project Manager Research Projects A, B, E, F
[I20] Scientist Research Projects A, E, F, G
[I21] Senior Scientist Research Projects A, B, D, E, F, G
[I22] Segment Manager Development Projects B, C
[I23] Scientist Research Projects A, D
[I24] Segment Manager Development Projects A, D, E, F
[I25] Project Manager Research Projects A, B, C, E, F, G
[I26] R&D Manager Development All

* ‘(Senior) scientist’, ‘project manager’, ‘segment manager’, and ‘senior director’ are generic titles that were used instead of e.g., ‘department 
head’, ‘concept business architect’, ‘system architect’, or ‘innovation program manager’, as the specific job titles could potentially endanger 
the anonymity of respondents. 
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Appendix 2.4 - Interview Protocols
Interview Setup – Senior Directors
1. Introduction to the study

The main aim of this study is to investigate what role the recently introduced agile way of 
working plays in the transfer from Research to Development inside [the incumbent]. We 
focus specifically on the front end innovation initiatives within the smart city context.

2. What do we want to know from you?

 a. How does the transfer process work at the moment?

 b. What kind of different transfers are there? 

 c. How many projects are currently active in the public domain?

  i. Who is the project manager?

 d. How do these projects apply agile?

 e. How many transfers are realized each year?

i. How many of these transfers are actually developed further, brought 
to market, and commercialized?

 f. How many of those transfers relate to projects from the smart city context?

g. Have you noticed that certain projects/teams have more difficulties with 
transfers? If so, then why?

 h. What agile factors influence the transfer process according to you?

 i. What are the advantages of such transfers/agile?

 j. Do you see any disadvantages with such transfers/agile?

Interview Setup – Project Members
1. Introduction to the study

The main aim of this study is to investigate what role the recently introduced agile way of 
working plays in the transfer from Research to Development inside [the incumbent]. We 
focus specifically on the front end innovation initiatives within the smart city context.

2. What would we like to know from you?

 a. Name of project:

 b. Project manager:

 c. Project team: 
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 d. Value proposition?

 e. What is your minimal viable product (MVP)?

3. Project:

 a. What type of innovation is your MVP?

  i. How innovative/new is this product (for incumbent)?

b. How technologically complex is your MVP? Does it make use of technological 
synergies (i.e., do you reuse existing Philips technology)?

 c. What is your business model?

  i. What market(s) are you targeting? Why?

  ii. What is your revenue model?

iii. What is your estimated profit? Is your product/service/business 
scalable?

 d. Did you involve any customers/end users? Why/why not?

 e. Did you create a roadmap? If yes, how many steps were defined?

 f. How many iterations/sprints did you go through?

 g. What was your Invention Disclosure (ID) target during the project?

  i. How many IDs were submitted? How many patents were filled?

 h. Did your project involve a pilot? How did it go?

4. Process

 a. How does the project team implement agile?

b. Could you possibly draw a timeline of the project with the main events, 
including transfer moments?

i. With events we mean: any key decision that changed the activities, 
composition or goals of the project.

c. Are there any specific highlights that occurred along the way? Did they speed 
up the process?

d. Were there any bumps on the road? Did you struggle with anything? If yes, 
why?
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5. Transfers:

 a. Who is your client?

 b. How many transfers were planned? 

c. How many transfers did you achieve? What were they and to whom did you 
transfer?

d. How much time did it take to transfer from Research to client (Marketing & 
Sales/Development)?

 e. Who were the most relevant stakeholders inside Research? Why?

 f. How many contacts do you and your team have inside the Markets/  
 Development?

6. Organization:

 a. Did you work a lot together with other departments/groups? Why?

  i. How did that go?

b. To what extent is your project/MVP in line with the [incumbent] innovation 
strategy?

c. What was your team composition? (technical/business, people/IT/…
combinations)

 d. How long have your team member’s worked for [incumbent]?

 e. How much experience do your team members have?

 f. How did your project team adopt new tools and methods (such as scrum)?

7. Institutional context:

 a. To what extent did rules and regulations influence your project?

  i. Was it a one time or a continuous influence?
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Appendix 2.5 - Participant Observations
Table 3.6 Overview of eight FEI projects, status of project, and observation dates.

# Project 
Name

Number 
of Unique 

Project 
Perspectives

Status of 
Project

Start 
Observations

End 
Observations

Number 
of Months 
Observed

1 Project A 13 ongoing 1-1-2015 31-7-2017 31
2 Project B 12 ongoing 1-1-2015 31-7-2017 31

3 Project C 7 terminated (after 
3 months)* 1-1-2016 31-3-2016 3

4 Project D 8 ongoing 1-11-2014 31-3-2017 29
5 Project E 14 ongoing 1-11-2014 31-7-2017 33

6 Project F 11 terminated (after 
12 months)* 1-1-2016 31-12-2016 12

7 Project G 8 ongoing 1-1-2015 31-7-2017 31
8 Project H 7 ongoing 1-1-2016 31-7-2017 19

Total 80
* A research project can be terminated because it fulfilled its research objective or because the sponsor decided to end it.
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Appendix 2.6 - Workshops, Conferences, Department 
Meetings

Table 3.7 Overview of workshops, conferences, and department meetings attended.
Workshops
[W1] Masterclass Smart Cities & Agile 3 days, 02/2015
[W2] Team Workshop 1 day, 05/2015
[W3] Research Workshop 1 day, 06/2015
[W4] Team Social Event 1 day, 10/2015
[W5] Partner Workshop 2 days, 11/2015
[W6] Team Workshop 1 day 11/2015
[W7] Project E Partner Workshop 1 day, 06/2016
[W8] Team Workshop 1 day, 07/2016
[W9] Team Workshop 1 day, 10/2016

[W10] Project E Partner Workshop 1 day, 11/2016
[W11] Team Workshop 1 day, 03/2017
[W12] Agile Workshop half a day, 06/2017
Conferences
[C1] Conference on Smart Cities & Connected Devices 1 day, 12/2014
[C2] Conference on Intelligent Lighting 1 day, 12/2014
[C3] Conference on Cities & Innovation 1 day, 09/2015
[C4] Conference on Beyond Data 1 day, 03/2016
[C5] Conference on Intelligent Lighting 1 day, 11/2016

Department Meetings
[E1] Department Meeting 1 hour, 12/2014
[E2] Department Meeting 1 hour, 02/2015
[E3] Department Meeting 1 hour, 03/2015
[E4] Department Meeting 1 hour, 06/2015
[E5] Department Meeting 1 hour, 09/2015
[E6] Department Meeting 2,5 hours, 09/2015
[E7] Department Meeting 1 hour, 10/2015
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Appendix 3.1 - Case Description Amsterdam

Context
Hoekenrodeplein is part of a larger project of the municipality of Amsterdam that aims at 
redeveloping the south east central area of the city. Hoekenrodeplein is a square between 
the shopping area ‘Winkelcentrum’ Amsterdam Poort, the ArenaA boulevard, the Bijlmer 
railway station, and residential areas. The area hosts the Amsterdam ArenA football stadium, 
several large music halls, as well as hotels, shops, and restaurants, and attracts many visitors 
throughout the year. Each day hundreds of commuters pass through the square to reach the 
local train station or to visit one of the facilities on the other side of the square. As the human 
traffic flow focuses on the west side of the station few people actually linger on the east side, 
i.e. Hoekenrodeplein, as it is perceived as dark and uninviting. 

Therefore, the main aim of the municipality was to improve the quality and function of 
the square, by focusing on (1) quality of life (safety, hospitality), (2) cost effectiveness 
(energy, maintenance), (3) sustainability (energy, CO2). Next to the functional redesign 
of the square, Hoekenrodeplein was selected as a pilot area for an intelligent lighting 
project as part of E3 SLIM collaboration. More specifically, lampposts would be fitted 
with cameras, a public WiFi network, and an adaptive lighting system to stimulate and 
explore compelling use cases tiered towards smart cities. 

Value Creation and Capture Activities
In 2012, the municipality of Amsterdam gave the order to Karres+Brand architects to 
create a design for the whole urban space and a specific design for Hoekenrodeplein. 
This design focused on making the open space more attractive and hospitable, to retain 
more people in the area and stimulate the local entrepreneurs. The re-development of 
the area was seen as a starting point that would connect Hoekenrodeplein to the other 
areas, facilitate pedestrian routing, create places to stay and meet both during the day 
and evening, and stimulate a good atmosphere for small and large crowds. Additionally, 
a lighting design company called Lichtvormgevers was involved to create a lighting 
plan and design luminaires for the square. The final luminaire design resembles trees 
with birds, making use of Philips Lighting LED products. Additionally, Philips Lighting 
provided the asset management software to be able to control the separate lights. 

Aside from the landscaping ambitions, the municipality, inspired by the discussions 
in the E3 SLIM project in 2013, was looking into the possibilities of organizing a pilot 
project on intelligent lighting and smart city solutions. Therefore, the municipality of 
Amsterdam asked the companies involved in the E3 SLIM project (Alliander – a Dutch 
network operator, Cisco and Philips Lighting) to develop and install the required 
technology to explore the viability of smart lighting and smart city solutions in a real-life 
setting, as these were still in their infancy then. Eindhoven University of Technology's 
(TU/e) LightHouse was responsible for developing a proposal to investigate the impact 
of smart lighting on hospitality, safety, and sustainability for the Hoekenrodeplein 
square. 
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While the square was being rebuilt and the lighting system installed, Philips Lighting 
focused on exploring possible use cases that would rely on an intelligent lighting system. 
The use case team conducted interviews with the people from the area (including 
residents, office workers, tourists, event visitors, and shoppers), generated insights 
and articulated use cases that could leverage an adaptive lighting infrastructure. 
Three common themes were identified, which were in line with the city ambitions: (i) 
hospitality, (ii) livability, and (iii) sustainability. Together with the extended ecosystem 
actors a decision was made on which use cases would be implemented first on the 
Hoekenrodeplein square: an adaptive lighting system that would change according to 
the use of the square and the amount of people on it. More specifically, such a light-
on-demand system could provide an attractive atmosphere, safety lighting in calamity 
situations, reduced light pollution, and reduced energy usage through LED and adaptive 
light. 

After the renovations were complete, Hoekenrodeplein was officially opened in June 
2014, but at that point still only with limited functionality: only a few static lighting 
scenarios were available that were activated on predefined time-intervals through Philips 
Lighting's asset management system. To be able to provide an adaptive lighting system, 
more than just lighting and an asset management software from Philips Lighting was 
needed. As there would be different types of scenes that would match different scenarios 
of usage of the square, e.g. for entertainment purposes, for commuters, or for football 
fans, cameras would be needed to detect the amount and distribution of people on the 
square. Cisco was responsible for providing WiFi connectivity and installing the cameras 
on the light poles on the square that would then be integrated with the lights. 

However, the parties involved were confronted with two main issues. First, the budget 
for the project was very limited, allowing only for the installation of four cameras 
that would only partially cover the square. Second, the asset management software 
from Philips Lighting that controls the LED lights, was at that point in time very 
closed, making it difficult to integrate external systems and sensors, such as cameras. 
None of the ecosystem actors felt responsible for the system integration, which, in 
the end, delayed the process of implementing the adaptive lighting system. However, 
through several rounds of intense negotiation, Philips Lighting developed the required 
additional software for the connectivity of the system to the cameras. Cisco installed the 
four cameras, which were then connected to the lighting system. KPN (a large Dutch 
network provider) became partner in the project to provide the data connections for the 
cameras and to operate the WiFi network for public use. KPN also took the initiative 
to create a simple control app to demonstrate the lighting scenarios. The municipality 
then organized the second opening in March 2016, where the adaptive lighting system 
was officially introduced. As the cameras only cover a very limited area of the square, 
the usability and effectiveness of the adaptive lighting system is virtually non-existent. 
Although there are still ideas and use cases that build on the adaptive lighting structure 
and create additional value, there is no more funding from the municipality, the parties 
involved or from new sources of revenue. The companies have all invested significant 
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resources into this pilot project with little return on their investment. As there are more 
and more new smart lighting and smart city projects emerging, they also have few 
incentives to invest even more in Hoekenrodeplein. 

Ecosystem
Philips Lighting was initially approached for Hoekenrodeplein only to supply LED 
spotlights and asset management software through a traditional product sales business 
model. The project became a ‘smart lighting project’ when Hoekenrodeplein was selected 
as pilot for the E3 SLIM project, which resulted in an extended ecosystem involving 
TU/e LightHouse – as part of the Intelligent Lighting Institute of the Eindhoven 
University of Technology with the role to research the impact of smart lighting, Cisco 
– having its European headquarters in Amsterdam, and already involved in smart city 
discussions in Amsterdam, and Alliander – the local grid operator, who was needed to 
provide 24/7 power to the public lighting system. Philips developed the use cases, and in 
the realization of the solution each company brought in their own products and services. 
Throughout the project process it became apparent that the ecosystem of partners lacked 
certain competencies, e.g. a mobile network provider, so KPN became involved. 

Conclusion
The Hoekenrodeplein project showed that the organizations involved from the 
beginning onwards were very eager to explore smart lighting solutions, to learn how 
lighting can be implemented in a larger context of smart cities. Although Philips Lighting 
was able to create interesting use cases that could be explored in the Hoekenrodeplein 
context, the parties involved struggled to develop and follow through on those ideas. 
Especially Cisco and Philips Lighting were unable to agree on system integrations and 
adhered strongly to their incumbent business model of selling products. At the same 
time, the other partners involved had very little knowledge of lighting and smart cities 
and could, therefore, not take the role of an intermediary or strong project manager. 
Although a localized approach is key to developing solutions that are scalable/replicable, 
it remains a challenge to involve all the actors in the process to jointly create value and a 
societal contribution that goes beyond their individual value capture goals. 
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Appendix 3.2 - Case Description Eindhoven

Context
Eindhoven is the technology capital of the Netherlands and home to many large 
multinational companies that have produced many (technological) innovations. 
More specifically, Eindhoven hosts the headquarters of Philips Lighting, ASML, 
DAF, and NXP and their major research facilities. As a consequence, the city and 
the surrounding region of North Brabant have been declared #1 most inventive city 
and innovative region by Forbes. The companies in this area produce more than 
22 patents per 10.000 employees, nearly three times more than the follow-up San 
Diego (8) (OECD, 2013); while the European Commission declared Eindhoven to 
be the front runner for smart lighting (European Commission, 2013). By combining 
both its strong technology and design foundation, Eindhoven wants to live up to its 
reputation and also be at the forefront of the ongoing smart city developments. The 
city of Eindhoven has dedicated itself to installing a smart lighting grid to provide a 
strong basis for smart city services that will improve the quality of life for Eindhoven’s 
citizens and visitors.

Value Creation and Capture Activities
The account manager of Philips Lighting was aware of the fact that many luminaires 
in Eindhoven were approaching or even beyond their economic and technological 
lifetime. Moreover, the municipality showed ambition in the field of sustainability, by 
signing the Covenant of Mayors and the Lighting Urban Community International 
(LUCI) charter on urban lighting (LUCI Association, 2015). Therefore, in 2011 he 
took the initiative to make a proposal for the city to replace 21.000 of its traditional 
street lights with LED: an investment that would be earned back in under seven years 
and would contribute to major reductions in CO2 emissions. This proposal triggered 
a discussion among the deputy mayors responsible for innovation, public lighting and 
spatial planning on the innovation ambitions of Eindhoven as ‘the city of light’. Their 
concern was that these LED lights would last for 25 years and in this timeframe a lot of 
technology innovations are to be expected, which would then no longer be an option 
as the budget can only be used once. The vice-mayors decided to give an assignment 
to LightHouse – which was just founded to disclose the expertise of the Intelligent 
Lighting Institute (ILI) of the Eindhoven University of Technology (TU/e) – to create 
a vision for urban lighting in Eindhoven in 2030, and an accompanying roadmap to 
indicate available and future technologies to realize an urban lighting vision. With 
this roadmap they aimed to ensure future-proof decision making in the transition 
from conventional lighting to LED and smart city solutions. The project followed a 
co-creation process in which different departments of the municipality were involved, 
but also various companies and knowledge institutions. Philips Lighting was one 
of the companies that contributed to the roadmap from their own vision on future 
developments in connected lighting and smart cities. The resulting Vision and 
Roadmap Urban Lighting Eindhoven 2030 envisions a smart lighting grid that enables 
innovative solutions to continuously improve quality of life in the city (Den Ouden & 
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Valkenburg, 2012). The roadmap was discussed in the Municipal Executive and city 
council and adopted as official policy document in 2012. 

After establishing the vision and roadmap as official policy, the city of Eindhoven 
realized they would need a more innovative approach to procuring public lighting for 
their city. They gained insights in options through the knowledge sharing sessions of the 
E3 SLIM project. Two important decisions needed to be made: (1) cover the whole city 
lighting infrastructure at once or focus on specific areas first, and (2) how to integrate 
the aspect of innovation in a public lighting tender. To answer both decision points the 
municipality team chose for a competitive dialogue phase, a procedure ideal for complex 
tasks, and combined it with a best value procurement (BVP) approach in the final phase 
of the dialogue phase. More specifically, a competitive dialogue is a flexible procurement 
procedure that enables the contracting authority to discuss an assignment with potential 
bidders (EPEC, 2010). This procedure can be linked to the notion of Public Private 
Partnerships (PPP), while the focus at that moment was on joint value creation and less 
on joint value capture (Burnett, 2009). 

To start the process, the municipality organized a market consultancy session in 2013 
that was open to any interested party. A large range of companies participated, including 
Philips Lighting. However, many parties did not follow through and were not involved 
in the following dialogue activities. The municipality later reflected that the threshold 
was probably too high for (smaller and international) companies, as this tender goes 
beyond their current budget and/or (language) capabilities, which also limited the 
possibility of forming a consortium. After the consultation session eight parties were 
invited to a one-on-one meeting with the municipality. All were very positive about 
the innovative approach of the municipality of Eindhoven and four consortia qualified 
and were selected for the dialogue sessions, one of which consisted of Philips Lighting 
and Heijmans (a Dutch infrastructure installation company). The intended goal of the 
dialogue phase was to focus on the ‘why’ and the ‘what’ questions and less on the ‘how’ 
questions. Information sharing, determined beforehand by the municipality, was done 
through formal contact moments. In total there were three official dialogue rounds, 
covering a timespan of one and a half years. Three key elements were taken into account 
during the dialogue sessions: innovation, organization and market potential (business 
potential). After these sessions the consortia received feedback from the municipality to 
sharpen their offer. Next to this, also expert meetings were planned focusing on specific 
topics such as ‘open data’ and ‘governance’ to get more detailed information on what 
was not covered during the dialogue sessions or which needed more clarification. This 
process helped the municipality to learn from the different consortia, while the consortia 
got the opportunity to understand the needs of the municipality in greater depth. 
Through this open sharing approach both sides were clear on each other’s expectations 
and reached an additional level of understanding.

Overall, the municipality of Eindhoven had two primary goals in mind that were 
formulated at the beginning of the dialogues:
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1. A smart lighting grid should facilitate data and services that will stimulate creative 
applications to improve the quality of life in the city, while continuous innovation results 
in new insights and services.

2. For the economic viability of the city the municipality wants to stimulate an ecosystem 
that develops new lighting solutions, including hardware and services that will ultimately 
be developed and realized by existing and new companies.

Key to achieving these goals is the implementation of a quadruple helix 
collaboration6 approach. Philips Lighting is used to involving the end-user perspective 
in their research and designing processes for new products, but working in a quadruple 
helix setting with end-users and other companies to create smart city services was 
new to them. The solution that Philips Lighting/Heijmans proposed was a process to 
complement the implementation of connected lighting as the foundation of a smart 
lighting grid. They designed a process to help structure the continuous innovation 
process for propositions that leverage the smart lighting grid. The process captures the 
different actors, their roles and how the quadruple helix can go from identifying needs, 
to open innovation and finally implementation. 

After a careful consideration of the three bid documents, the Philips/Heijmans 
consortium scored the best overall and was awarded the Eindhoven tender contract 
in 2015. Next to the high quality product and service offering of the Philips/Heijmans 
consortium, the consortium stood out with its smart city continuous innovation process, 
which allows other companies to develop services on top of the smart lighting grid. The 
contract was signed in 2016.

Ecosystem
From the beginning, Philips Lighting worked closely together with the municipality, 
TU/e LightHouse and the Intelligent Lighting Institute to develop the smart lighting 
roadmap for the city of Eindhoven. During the open dialogue phase several organizations 
formed consortia to compete in the tender. There were three consortia involved until 
the end of the process: (1) Philips Lighting and Heijmans, (2) Vialis and KPN, (3) Ziut. 
Although only one consortium won, all the parties involved shaped the process and the 
results. The smart lighting grid is an open grid that also offers opportunities to other 
companies, including those involved in the dialogue phase, to implement their smart 
city innovations.

Conclusion
While we observed a change in mindset and way-of-working for both the municipality 
and the consortia, there are two separate key learnings for each of the two. For the 

6 “[In] a quadruple helix model, government, industry, academia and civil participants work together 
to co-create the future and drive structural changes far beyond the scope of what any one organization or 
person could do alone. This model encompasses also user-oriented innovation models to take full advantage 
of ideas’ cross-fertilization leading to experimentation and prototyping in real world setting.” (European 
Commission, 2015)
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municipality this whole project was a search for the optimal approach and process for 
creating and implementing smart lighting and smart city solutions for Eindhoven going 
beyond mere pilot projects. Especially the first part of the process, including developing 
and co-creating the roadmap and going through the open dialogue process, provided 
the greatest insights. Through the open discussions, the Philips/Heijmans consortium 
was able to develop an innovative offering going further than any company could have 
developed on its own. It is safe to say that this procurement procedure was key in the 
development of the continuous innovation process, which will facilitate innovations 
beyond lighting. For Philips Lighting it became clear that smart city services can only 
be achieved through internal alignment and external collaboration. We saw a shift from 
the prevalent product mindset of Philips Lighting, which finds it origins in more than 
120 years of product sales, to a more process- and service-oriented approach. Innovation 
became a more value-driven process, facilitated through an open innovation and co-
creation approach. In line with this, value capture within smart city services demanded a 
more long-term orientation, as opposed to the more short-term oriented product value 
capture focus. 
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Appendix 3.3 - Case Description Stratumseind

Context
Stratumseind is the main entertainment area of Eindhoven, where each weekend, 
25.000 visitors come to have drinks and party. On any given Saturday night, there are 
roughly 850 incidents, 20 of which lead to arrests or detentions. Indeed, many situations 
escalate, as intoxicated individuals or groups get agitated or frustrated, which often 
leads to verbal and physical aggressions. Such aggressive behavior does not only impact 
the atmosphere of the entertainment street, but also affects the safety and health of 
visitors, local employees and security people, as well as emergency service providers. 
Additionally, due to the lack of (positive) atmosphere, fewer people have been visiting 
the local bars and cafes and as a consequence many of those have closed, causing the 
atmosphere to deteriorate even more. Triggered by the development of the Roadmap 
Urban Lighting 2030, the municipality was interested in increasing the public safety 
and the attractiveness of that area by exploring the potential of lighting to de-escalate 
aggressive behavior. They believed that by making Stratumseind safer and more 
appealing, they could attract more visitors, have them stay longer and spend more, 
reduce the police and health costs, while being able to cut down on energy, security, 
and waste costs. As a consequence, the real-estate prices would increase as well as the 
revenue for Stratumseind and the city. 

Value Creation and Value Capture Activities
In 2012, the municipality of Eindhoven was facing these issues and was discussing 
together with TU/e LightHouse what role lighting could play to resolve these. They 
considered it an opportunity to experiment with the ideas of the Roadmap Urban 
Lighting 2030. The LuxLab, a lighting consultancy from Eindhoven, picked up on this 
opportunity and wrote a proposal called ‘Licht Poppers’ to study the effects of light on 
people in Stratumseind. The main aim of that proposal was to conduct an explorative 
research and test light concepts in the public space that could positively influence the 
visitors’ experience. The LuxLab joined forces with TU/e LightHouse and set up a 
temporary lighting installation in Stratumseind to evaluate how people reacted towards 
them. Overall the Light Poppers project was a success, where initial results revealed that 
people’s mood and behavior could be influenced by lighting. At the same time, they also 
acknowledged that there are many other factors that play a role in such a public setting, 
such as weather, time of the month, or events that could also influence the results and 
which would need closer investigation.

In parallel, the municipality initiated a discussion on installing a living lab in 
Stratumseind to explore the promising results from the Light Poppers project in more 
detail over a longer period of time. In other words, they wanted a more structural 
approach to studying the effects of dynamic lighting scenarios on people in an 
entertainment street. Reacting on these opportunities a professor of human technology 
interaction (focusing specifically on light) from the Eindhoven University of Technology 
applied for a Dutch scientific grant (i.e., an NWO proposal). The LuxLab and the 
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account manager from Philips Lighting were involved in the ‘De-escalating behavior 
through light’ proposal. They were awarded the grant in 2013 and the project was 
initiated. The main aim of that proposal was to install adaptive lighting in Stratumseind, 
with which the effects of dynamic lighting scenarios with different light colors and 
intensities on visitors could be tested. The account manager arranged for the specially 
designed luminaires to be built and installed in Stratumseind, which was partly covered 
by the awarded grant money. In the process, a PhD student was hired to conduct the 
field experiments. In parallel, there were several companies that were already working 
in the Stratumseind context to explore crowd behavior and management during 
specific events. For example, ViNotion, a specialist in automated video content analysis, 
conducted an experiment during King’s Day to track people’s movement. Moreover, the 
municipality had a contract with Vodafone to find out from which cities visitors of the 
Glow festival came from, to be able to offer more targeted marketing in the next year. 
So, aside from the more scientific project funded by NWO, many other companies were 
already exploring visitor behavior at Stratumseind. 

Although Philips Lighting provided the luminaires, more hardware and software was 
needed to integrate all the different sensors and data and dynamic lighting control 
software for the PhD student to be able to run her experiments. For this, OpenRemote, 
a small company specialized in integrating different protocols and solutions, developed 
a dashboard with which different light scenarios could be activated, with the possibility 
of also adding other sensors. The costs for the dashboard were covered by the Intelligent 
Lighting Institute, the municipality, and Philips Lighting, as this was not budgeted for in 
advance. 

This dashboard also opened up many more opportunities for integrating other sensors 
and systems to be able to collect more data. Essentially, this triggered the start of the 
Stratumseind 2.0 project, making the entertainment street a living lab for a larger 
ecosystem of companies to experiment with new technologies. The main goal of 
this Stratumseind 2.0 project was to “structurally improve the economic and societal 
functioning of Stratumseind, together with other parties, including entrepreneurs, 
breweries, real-estate owners and the municipality (together with the police)”. The 
structural improvement should focus on three main themes: (1) livability, (2) safety, and 
(3) attractiveness. The project gained significant attention in local and national media 
and attracted many smaller and larger companies that brought in additional hard- and 
software. Unfortunately, due to a lack of funding the participation is all on voluntary 
basis. As a consequence, the progress and the results from the project are limited. 
Also, the data that is being generated through the installed sensors is also not explored 
further. Moreover, the PhD student, specifically focusing on the effects of lighting on 
de-escalating aggressive behavior, was unable to control for external factors that could 
also influence aggressive behavior, making data collection and analysis problematic and 
unreliable. In other word, less aggressive behavior could not be solely attributed to a 
certain lighting setting. 
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Ecosystem
The Stratumseind 2.0 project clearly stated in their mission that many parties should 
be involved to jointly explore how Stratumseind could be improved. Although Philips 
Lighting laid the groundwork for the Stratumseind 2.0 project by installing the 
luminaires and OpenRemote designed the dashboard to control those luminaires, many 
more parties got involved to add and test their own technology in the entertainment 
street. Through this open and collaborative approach, Philips Lighting got pushed 
more and more towards the background of the project, but could still learn from the 
experiments and findings from the living lab. Indeed, Philips Lighting Research was able 
to develop new value propositions for their lighting products outside of the Living Lab 
setting. The propositions were tested together with the municipality and the police in 
Eindhoven and later added to Philips Lighting’s asset management software. 

Conclusion
The Stratumseind project was and still is one of the first to tackle the complex issue 
of how lighting can influence people’s behavior in a public space. While in offices 
and homes it is possible to control factors such as amount of people, temperature, 
atmosphere, in a public space many more (uncontrollable) factors play a role that are 
outside of a researcher’s scope. Though many organizations were and still are very 
interested in exploring the opportunities related to lighting and deescalating behavior 
further, there is still too little knowledge on how to study its effects. Through the Living 
Lab setting and the involvement of the Eindhoven University of Technology a more 
explorative research setting was stimulated to create value. However, no company took 
the lead in creating a fully functioning integrated sensor system, which would have 
enabled a broader set of research questions and value capture opportunities. Philips 
Lighting is still involved in this project and the PhD project to learn from others and 
is still integrating such insights into their own products and services, but so far was not 
able to commercialize more than lighting products for the Stratumseind project. 
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Appendix 3.4 - Case Description Veghel

Context
Veghel is a small city in the Netherlands, situated close to other larger cities, such as 
‘s-Hertogenbosch, Nijmegen and Eindhoven. A local study found that only 35% of 
residents were shopping in the city center, as many locals go to the larger cities close 
by, where a more attractive shopping experience with a more diverse selection of shops 
is offered. Additionally, through the emergence and developments of e-commerce, 
fewer people tend to visit physical shops to buy their necessary items. As a consequence, 
there has been a steady decline of sales through the traditional bricks and mortar retail 
channels, with many retailers closing. This is a particular prominent situation in smaller 
cities, where the increasing amount of vacant shops is more apparent, which leads to an 
unwelcome atmosphere and a negative shopping experience. To go against this negative 
spiral the municipality of Veghel was looking to invest in a facelift and renovation of 
their city center to improve the perceived atmosphere and support the existence of local 
entrepreneurs. In other words, they want to revitalize their city center to attract more 
people and stimulate the economic viability of their retailers.

Value Creation and Value Capture Activities
To counter these issues the municipality of Veghel developed a Masterplan Veghel 
Center 2030 that would help revitalize their city to create a better quality of life for their 
residents. As part of this plan the municipality made a reservation of 10 million euros 
that could be invested in innovation. The Veghel project, which was part of our analysis, 
was paid through this budget. Based on the vision for the future of retail from professor 
Cor Molenaar from the Erasmus University of Rotterdam, the municipality and Veghel 
center management jointly developed the plan ‘Veghel behind digital walls’. The main 
idea was to create an experience for the people in the city center by stimulating their 
senses and coloring walking routes, which should encourage visitors to spend more time 
and money in the area. 

To explore the practical implementation of making Veghel more attractive the 
municipality of Veghel contacted Philips Lighting, market leader in designing and 
implementing lighting experiences. The overall ambition was to create interactivity with 
residents and visitors, where the surroundings needed to react to the people and not vice 
versa. Additionally, through the introduction of LED the municipality saw the potential 
to save energy, while also being able to create an attractive experience through light and 
beyond illumination with an online platform. Philips Lighting created a masterplan 
with a roadmap for the center of Veghel that would engage visitors through integrated 
lighting and technology. More specifically, the master plan consisted of two phases. In 
the first phase the focus would lay on getting people towards the city center, while the 
implementation of the second phase would stimulate visitors to remain longer in the city 
center.



NEW BUSINESS DEVELOPMENT FOR SMART CITIES

208

First phase
The first phase focused on the main alley that connects the main parking spot in Veghel 
to the city center and which is used by most people to visit the shopping facilities. Philips 
Lighting designed a lighting system that activates people’s senses through light, sound, 
and color, to give them a feeling of festivity. The main aim from the Philips Lighting 
point of view was to drive the local economy via a connected lighting grid that would 
attract and direct human traffic and increase the footfall into the city. In 2013, Philips 
Lighting installed the lighting system and Greenm2 the landscaping in ‘het steegje’ (the 
alley) and the municipality officially opened it in October 2013. Essentially, the lighting 
system can be seen as a light curtain, where sensors react to people in the alley, so that 
sound and light move with the people. 

Although the lighting has a limited impact during the day, the municipality and center 
management believe that in the future, shopping could be shifted towards the evening 
hours, to attract even more people. After one year, the municipality announced that 
there were 22 new shops and 15% more visitors, which convinced them to invest more 
and continue with the second phase of the Philips Lighting masterplan. 

Second phase
While the lighting in the alleyway provides a more attractive atmosphere, the lighting 
dynamics and impact on the actual buying behavior of visitors are limited. But building 
on the experience of this pilot project the municipality of Veghel decided to expand 
the interactive lighting design to the two main shopping streets, initiating the project 
‘Veghel turns the light on’. The focus for the second part lay on developing changing 
lighting content that could invoke particular experiences, which would attract people 
towards certain stores or bars and restaurants. This idea also included the use of special 
lighting and sound algorithms to generate dynamic light content. The center manager 
would be able to adjust the light settings according to the weather or to specific events. 
Next to designing the luminaires and the basic lighting content, Philips Lighting created 
an experience platform, for local entrepreneurs, retailers, or others to upload other 
lighting experiences. Moreover, to appeal to the so-called hybrid buying behavior (using 
online and offline sales) a Veghel Center App was developed by students from the ROC 
de Leijgraaf, which would connect retailers to the visitors. The interactive lighting, with 
sound, and new landscaping for the main shopping streets were officially revealed in 
November 2015. 

Ecosystem
At the very beginning the municipality involved many different parties, including 
Stichting Centrum Management Veghel (responsible for commercial activities in the 
city center, including real-estate and retailers), Rabobank, Greenm2 (a local landscaping 
company), ROC de Leijgraaf (an education knowledge institution), and Philips 
Lighting, to explore the practical implementation of making Veghel more attractive. 
Although the municipality clearly went for a multidisciplinary approach, involving 
many other partners, from a Philips Lighting perspective they did the conceptualization, 
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development, and installation individually. Aside from the parties that were involved 
in the beginning, there was one other party that was important to the project, but not 
involved in the conceptual parts, namely Enexis, a Dutch network operator. They 
became involved due to the fact that in the Netherlands you have to pay the network 
operator if you want to interfere with public lighting. In the case of Veghel, Philips 
Lighting took down the whole lighting on the street and to do this they had to pay 200€/
luminaire to Enexis. This is also one of the reasons why the installation costs in Veghel 
were more expensive and Philips Lighting was driven to diversifying their revenue 
options, by offering lighting consultancy services and a platform for others to upload 
lighting content.

Conclusion
Although Philips Lighting worked together with several other parties during the course 
of this project, they were in the lead and the driver behind the design and installation 
of the dynamic lighting system, where the other parties fulfilled a mere supplier role. 
They were able to leverage several sources of income, where they sold products, the 
service of maintenance and support for the software for the next five years, and the 
lighting consultancy (including area analysis, developing use cases, and creating 
lighting content). However, as so many ideas and products had to be developed from 
scratch, specifically for the Veghel context, the margins for Philips Lighting were quite 
small, especially compared to purely selling of-the-shelf products. Moreover, working 
together with a municipality costs a lot of time and patience for an incumbent such 
as Philips Lighting. The Veghel project took more than 3 years, including a change in 
municipality, which delayed the project for six months, as the new project members had 
to be convinced of the benefits of such a lighting project. However, the results so far look 
promising, with increasing visitor numbers, and the municipality hopes that Veghel can 
become a center of knowledge on how to improve an unappealing shopping atmosphere.
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Glossary
This glossary provides a general description of the key concepts used in this dissertation, 
while the specific definitions and references can be found in the separate chapters.

Agile
Agile is a project management framework that finds its origin in software development 
and advocates incremental development in self-organizing and cross-functional 
teams. These teams work in time-boxed sprints to develop requirements and solutions 
together with customers and/or end users. At its core agile enforces adaptive planning, 
evolutionary development, early delivery, and continual improvement, which enables 
the project team to rapidly and flexibly respond to change. 

Agile-Stage-Gate®
The agile way of working and the Stage-Gate® framework are not substitutes for each 
other, but can be combined into an Agile-Stage-Gate model or hybrid model. More 
specifically, agile can be used for micro-planning or project management to accelerate 
certain stages of the Stage-Gate process, while Stage-Gate pertains to a macro-planning 
level. 

Analogical Reasoning
Any kind of thinking that involves an analogy can be framed as analogical reasoning. 
More specifically, individuals use analogical reasoning as a cognitive process to compare 
two different objects, or systems of objects. This cognitive process is fundamental to 
human thought, where individuals make use of superficial features and structural 
alignment. Superficial features are basic objects of a cognitive representation along 
with their attributes and characteristics, while structural alignment combines different 
superficial features through structural relationships within a cognitive representation.

Analogy
An analogy is a comparison between two objects, or systems of objects, which highlights 
the similarities or differences between the two. 

Business Model
A business model represents how an organization creates, delivers, and captures value. 
It often depicts details on, for example customer segments and relationships, value 
propositions, key activities and resources, as well as the revenue model. 

Business Model Innovation
An organization can innovate its business model by developing new, unique ways to 
create, deliver, and/or capture value. The primary goal of business model innovation 
is to improve an organization’s financial viability and can originate in any part(s) of a 
business model (e.g., by identifying new customers segments, developing new products 
or services, realizing new revenue sources or reducing costs). 

GLOSSARY



NEW BUSINESS DEVELOPMENT FOR SMART CITIES

214

Digital Transformation
During a digital transformation an organization adapts its business strategy to include 
digital technologies. As a consequence, digital technologies are integrated into all 
areas of an organization, fundamentally changing how value is created, delivered, and 
captured. A digital transformation requires new types of innovations and creativity that 
go beyond an organization’s traditional (analog) products, services, or methods, and 
which often make use of data.

Digitalization
Digitalization represents how organizations can integrate digital technologies into their 
products and services and how these can be used to innovate their business model, to 
provide new value creation and capture opportunities. Essentially, digitalization deals 
with the organizational process of changing from analog to digital. 

Digitization
Digitization covers the process of converting information from an analog to a digital 
format, i.e. bits, which can be accessed by a computer. By converting a series of binary 
numbers, objects, images, sounds, documents, or signals can be created. 

Front End Innovation
The front end of innovation signifies the first phase of the product development process, 
where opportunities are identified and concepts are developed. Alternatively, this phase 
has been termed the ‘fuzzy front end’ or ‘phase/stage 0’. The main goal is to reduce high 
uncertainties and risks surrounding a new product or service, before it is transferred to 
the next phase of the innovation process. 

Incumbent
An incumbent typically is a large, established organization that is a leader in their 
respective industry. Such an organization often has the largest market share and 
possesses significant control over the market, but incumbent positions can change in 
response to changing market dynamics. 

LED
A Light Emitting Diode (LED) is a two-lead semiconductor light source that does 
not have any filaments like in incandescent light bulbs. Compared to conventional 
lighting, LED provides significant advantages: it is highly energy-efficient, durable and 
environmentally friendly as it does not include any hazardous material, it produces a 
higher quality light, enhanced visual performance, more ambiance and safety, it is 
mounted on a circuit board and can be directly integrated with other electronics, such as 
sensors, wireless chips and small computers, thereby increasing accessibility and control.

Lighting Context
Through the introduction of LED, luminaires have a much longer lifespan, which 
decreases the demand for luminaire replacement and thus the rebuy of lighting 
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products. Additionally, it is possible to integrate LED with many other technologies, to 
offer more complex products and solutions. As a result, a transition is taking place from 
the hardware-driven industry of public lighting to the more service-oriented industry of 
smart cities, thus going beyond lighting, where lighting incumbents are looking for new 
business opportunities and business models to remain competitive.

New Business Development
New business development encompasses all activities involving new product or service 
design and development, as well as business model innovation. Instead of just focusing 
on developing a new product or service, a new total offering or solution is developed. 
Organizations conduct new business development activities to grow their organizations, 
create a competitive advantage, and ensure long-term profitability. 

Smart City
A smart city invests in human and social capital, as well as traditional (transport) and 
modern (ICT) communication infrastructure for an intelligent exchange of information 
between its many different sub-systems. Together with a wider ecosystem, this flow of 
information is analyzed and translated into citizen and commercial services, fueling 
sustainable economic growth and a high quality of life.

Stage-Gate®
The Stage-Gate model is a comprehensive and holistic idea-to-launch process that allows 
organizations to manage the new product development process from idea to product 
launch. After each stage, there is a gate decision that determines whether the product 
should move to the next stage or be killed. 

Transfers
Incumbents split their Research and Development activities to benefit from economies 
of scale, reduced transaction costs, and more innovative research output. Once a 
Research result has been achieved as outcome of the innovation activities, the deliverable 
needs to be transferred to the Development department for further development and 
commercialization. This is called a transfer and is used as the main key performance 
indicator for Research. 
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Summary
Smart cities have emerged as one of the most dominant digitization trends in recent 
years, with many municipalities and companies trying to ensure their fair share of this 
potentially multimillion dollar market. Cities are major contributors to the social and 
economic developments worldwide, generating more than 80% of the global GDP. But 
even though cities account for less than 5% of the world’s landmass, they are responsible 
for around 70% of the global energy consumption and greenhouse gas emissions. 
Together with the overall urbanization trends, this highlights the need for ‘smarter’ 
cities, where innovating urban infrastructures and technologies become crucial for a 
sustainable future. The most prevalent and ubiquitous urban infrastructure is public 
lighting, which has been found to be a major contributor to a city’s energy consumption. 
Through the digitization of lighting, significant energy savings can be achieved, 
while simultaneously enabling the connections to sensors, wireless chips, and smart 
computers, essentially making light fixtures networked sensor hubs. Indeed, public 
lighting can be seen as a stepping stone towards smart cities. 

The digital transformation from lighting to smart cities exemplifies the need for new 
(digital) business opportunities. More specifically, the emergence of digital technologies 
demands more fast-paced product development, shorter product lifecycles, increased 
external collaboration, and cross-boundary industry disruption. This puts considerable 
pressure on the innovation processes and business models of lighting incumbents, 
i.e. large established companies, including Philips Lighting, General Electric (GE), 
and Osram, as these currently do not cover the needed complexity, efficiency and 
effectiveness of smart city innovations. With many non-lighting companies entering 
the smart city market the competitive position of the lighting incumbents is increasingly 
threatened. The established lighting players need to literally think outside the bulb to 
create and capture new (smart city) business, but struggle to do so. Therefore, the main 
research question of this dissertation is:

What new business development challenges hinder an incumbent’s digital 
transformation from lighting to smart cities and how can they be resolved?

Such a digital transformation from lighting to smart cities cannot be achieved overnight, 
where several challenges impede the effectiveness of an incumbent’s adaptation process. 
These challenges are explored in this dissertation, focusing on the individual, project, 
and organizational level in three separate chapters. 

In the first study, I focus on the individual level by investigating the applicability and 
boundary conditions of analogical reasoning in business model innovation. While 
business models affect the organizational level, they are essentially individual level 
phenomena. More specifically, I investigate how incumbent managers can learn from 
valuable business model analogies, including Spotify and Ricoh, which have already 
undergone a digital transformation. My analyses of 681 statements from 36 verbal 
protocols highlight the main challenges of analogical reasoning in business model 
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innovation. I find that incumbent managers have more difficulties creating new business 
models (compared to external managers from new entrants), as they are hindered 
by cognitive inertia and adherence to a dominant logic. Moreover, far analogies, 
which are further away from the target domain, are more difficult to make and can 
hinder the business model innovation process. Yet, they lead to more radical business 
model innovations. Finally, managers produce a large amount of business model 
misalignments, which can be used to define the boundary conditions of a new business 
model. 

In the second study, I move from the individual level to the project level to see how an 
agile way of working affects front end transfers from Research to Development within 
an incumbent. Through an exploratory, inductive case study, I investigated eight front 
end projects working on radical smart city innovations, but which struggle to transfer 
their results to Development. I conclude that the agile way of working stimulates closer 
commitment and collaboration between Research and Development, which increases 
the likelihood of a transfer. Yet, transfers, in turn, limit the agile way of working, by 
setting fixed targets, allowing for limited flexibility and opportunities. Research teams 
are unable to apply agile to its full strength, leading to less radical innovations. 

In the third study, I take a managerial approach to identify specific types of business 
models that are relevant to incumbents entering the smart city market. Based on a case 
study of four smart city cases within Philips Lighting, I create a business model matrix, 
with four distinct business models. These business models differ in their approach to 
value creation and value capture. Moreover, I provide a set of actions that enable an 
incumbent to overcome organizational challenges related to business model innovation 
0and move throughout the business model matrix.

Though the three levels are discussed in separate studies, they are systematically 
interrelated and mutually dependent, where failing to address one can result in not 
achieving the digital transformation envisioned and needed for a sustained competitive 
future. In other words, to digitally transform incumbents need to overcome a set of 
challenges linked to how individual decisions are made, how their projects are organized, 
and how their organization is managed. Moreover, incumbents should not transform all 
at once, but rather treat a digital transformation as an ongoing process, where all the 
three levels (i.e., individual, project, and organizational) are involved, preferably in an 
iterative, continuous manner.
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